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PSGuard - Wide Area Monitoring, Control & Protection System

PSGuard
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Positioning PSGuard / WAMP against  SCADA & local Protection

Wide Area Monitoring & Protection
precise dynamical measurement

dynamic wide area view

Wide Area Monitoring & Protection
precise dynamical measurement

dynamic wide area view

Wide Area Monitoring & Protection
precise dynamical measurement

dynamic wide area view

Wide Area Monitoring & Protection
- precise dynamical measurement

- dynamic wide area view

Reaction time

Coordinated

Uncordinated

SCADA / EMS
static view
Actions initiated by long 
term phenomena

SCADA / EMS
static view
Actions initiated by long 
term phenomena

SCADA / EMS
static view
Actions initiated by long 
term phenomena

SCADA / EMS
- rather static view
- Actions initiated by long 

term phenomena

ConventionalProtection
direct & local trip

ConventionalProtection
direct & local trip
ConventionalProtection
direct & local trip

Conventional Protection
- direct & local trip
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Dynamic & synchronized Information from substation to network control

IEEE 1344: Timestamp accuracy : 1 Microsecond
Angle accuracy error: < 0.1 degree



©
 A

B
B

 S
w

itz
er

la
nd

 L
td

. -
P

ag
e 

4
E

di
tio

n 
Fe

br
ua

ry
 2

00
4

PSGuard offers Modular Scaleable System Structure

Basic platform
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Preconfigured views ready for implementation

provided views for monitoring  

Easy navigation

View on critical nodes

History view

Phasor information
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PSGuard  - PMU Supervision View - Implementation at HEP &TVA
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PSGuard  - Wide Area Measurement - Implementation at HEP & TVA

Phasor information
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PSGuard  - Phase Angle monitoring - Implementation at Etrans
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ETRANS - Phase Angle Monitoring  - Results

Strong relation of line-loading and phase angle difference 
of voltages on both sides of corridor 
100 MW approximately corresponds to 1 degree
Supervision of n-1 criteria
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Voltage Stability Monitoring – Implementation for HEP  

Early warning

Emergency alarm
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PSGuard  - Line Thermal Monitoring - Implementation at HEP & Etrans
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Resistance and average line temperature monitored 
using only PMU data
Increase of power flow on line from  950 MW to 1150 MW -> 
temperature increase from 46 degrees to 49 degrees in 30 min

time

 
ETRANS Switzerland - Line Thermal Monitoring - Results

Power flow

Temperature
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PSGuard Small Trial System Available for Fast Implementation
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MIT:  

Source: MIT
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PSGuard References

PSGuard References
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Reference projectsPSGuard References

Tennessee Valley Authority (TVA), US 16 PMUs

HEP Croatia, 2 PMUs, extension foreseen

ETRANS Switzerland, 4 PMUs, extension foreseen

Fribourg University Switzerland, 4 PMUs

Statnett, Norway, 3 PMUs
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PSG830 – Successful FAT with  Tennessee Valley AuthorityPSG830  – Successfull FAT with TVA in 2003

FAT, TVA April 2003

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

- S/S Volunteer

- S/S Summer Shade

- S/S John Sevier 161kV

- S/S  Wilson 500kV

- S/S Morristown 161kV

- S/S Knoxville 161kV

- S/S Cherokee Hydro 161kV

- S/S Phipp 161kV

- S/S Douglas 161kV

- S/S Cosby 161kV

- S/S to be assigned

- S/S to be assigned
- S/S West Point

- S/S Cordova

- S/S New Johnsonville

- S/S Widows Creek

Microdyne Phasor
Measurement Unit

GPS
Ethernet RJ45

Microdyne Phasor
Measurement Unit

GPS
Ethernet RJ45

Microdyne Phasor
Measurement Unit

GPS
Ethernet RJ45

Microdyne Phasor
Measurement Unit

GPS
Ethernet RJ45

TVA Intranet (TCP/IP)

T1 connection T1 connection T1 connection

RES521 Phasor
Measurement Unit

GPS
Ethernet RJ45

PSG830 
Data concentrator

10/100Mbit

T1 connection
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Etrans Switzerland - PSGuard system structure

Outgoing 380 kV 
lines from CH to Italy

Phase Angle Monitoring

Line Thermal Monitoring

application applied stepwise 
(Q4 / 03 - Q2 / 04)

Schaltanlage mit Transformatoren

Leitung mit 220kV in Betrieb

Leitung mit 380kV in Betrieb

Legende:

Schaltanlage

PMU1

BASSECOURT

PMU2 METTLEN

PMU3

LAVORGO PMU4

SOAZZA

PMU2 SILS

Zentrale
Datensammlung
und Auswertung

LAUFENBURG

GPS Satellit

Bassecourt
Mettlen

Lavorgo
Soazza

Schaltanlage mit Transformatoren

Leitung mit 220kV in Betrieb

Leitung mit 380kV in Betrieb

Legende:

Schaltanlage

PMU1

BASSECOURT

PMU2 METTLEN

PMU3

LAVORGO PMU4

SOAZZA

PMU2 SILS

Zentrale
Datensammlung
und Auswertung

LAUFENBURG

GPS Satellit

Schaltanlage mit Transformatoren

Leitung mit 220kV in Betrieb

Leitung mit 380kV in Betrieb

Legende:

Schaltanlage

PMU1

BASSECOURT

PMU2 METTLEN

PMU3

LAVORGO PMU4

SOAZZA

PMU2 SILS

Zentrale
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Etrans Switzerland - SMC located in Laufenburg
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Etrans Switzerland - PMU RES521 locations on site
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PSG830 with applications – Successfull FAT with HEP

Line thermal monitoring

Single line diagram

FAT, HEP October 2003
Voltage stability monitoring
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PSGuard Reference at  HEP, Croatia

Area of
application
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Basic monitoring: supervision  view (HEP, Croatia)
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PSGuard Reference: Stattnet / Norway

ABB Switzerland

STATNETT NO

ISDN

NT Workgroup

PMU: ABB PMU: ABB PMU: ABB

Remote
Access Server
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Basic monitoring: customer specific view (Statnett)

Easy navigation
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PSGuard: Ready to protect your transmission capacity

Contact us for details:
wide.area@ch.abb.com
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Backup Slides
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Wide area protection and monitoring - PSGuard

Take the right time
to an dynamic 
approach to your 
power system

Dynamic monitoring of critical network nodes
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Synchronized Information from substation to network control
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Emergency control schemes
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PSGuard assists to prevent critical incidents  

August 14th Blackout
By-The-Numbers

2 Canadian Provinces 
3 deaths 
8 U.S. states
12 airports closed
23 cases of looting in Ottawa
100 power plants
9,266 square miles 
61,800  MW of power lost
1.5 million Cleveland residents 
without water
50 million people 
$4-6 billion in economic activity lost

Source: US DOE / NERC
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PSGuard: Risk Management System for the Transmission Grid 

Benefits:   

•Safe temporal enhancement of line transmission capacity 

•Detect uprising instabilities due to abnormal Voltage-, 
Frequency- or Thermal line conditions

• Enable to start effective countermeasures in time

• Stop cascading domino effects 

•Avoid blackouts or spreading of failures

Target:
Early warning system against instabilities leading to blackouts

Function: 
Dynamic monitoring of transient safety- and stability margins 
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Blackout ?
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PSGuard - Wide Area Monitoring, Control & Protection System

PSGuard
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