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PSyMerRIX>

WAMS/WADS Technology — Smart Transmission?
Areas of WAMS Application

# Oscillatory Stability Monitoring (OSM)
¢ Avoiding Separation

¢ Disturbance Monitoring
Case Studies

¢ lceland

¢ South America

¢ Australia

¢ WECC - Scalability of WAMS
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Synchrophasor Measurement

Angle Difference increases with
+  Power flow
+ Impedance (weakened network)

Synchrophasors: Key Features

Synchronised V, | measurements
50/60Hz data captures dynamics
3-phase measurements
Real-time streaming
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Why Synchrophasors?

Improve security
Increase transfer
System analysis
Manage renewables

Wide Area Monitoring, Protection and Control Solutions
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Full per-cycle detail
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PhasorPoint Summary PsyMerrixX
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Real-Time Historic
Control Room Analysis & Design
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Global Activities PSYMETRIX

AN ALSTOM COMPAN

Focus on real Business

. . 2006 Iceland: PSS tuning, i
g(\];(;l-gloaglt;)ubnai-ng Generator commissioning B e n efl ts

1995 Scottish Power: 1t
install, constraint relief

2012 Distribution: 2009 Energinet.dk: WAMS EMS
2011: WECC Renewable connection integration (4800 phasors)
Over 300 PMU’s
installed

- _—
2010 Mexico: Stability of

interconnection

2009 Colombia: Frequency
stability, governor tuning

2000 Powerlink: Synchronising
Queensland / New South Wales &

constraint relief

2011 Eskom: Large WAMS, EMS
integration (4200 phasors)
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Oscillatory Stability

For recurring oscillation issues

& Select measurements where mode observable
¢ Analysis to extract stability information (PDX)

PROBLEM
IDENTIFICATION
Measurement &
Analytics

Measured P/ f/ 3§

Simultaneous multi-oscillation detection and
characterisation direct from measurements

i 5

ode decay time

i1/£ Mode Frequency M

Mode Amplitude

Fast Modal Analysis: Alarms
Trend Modal Analysis: Analysis

Alerts/Alarms show the operator when and
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Ecuador, 0.42Hz Oscillation
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Damping vs. Loadflow Relationship?

25
‘ *  Average Mode Decay Time‘

¢ Dispatch rules for use in Control Room

OPERATIONAL
GUIDANCE

Procedure to
accompany alarm

Reducing export
imgroves damging

Rule: Staged
export decrease till

| damping improves |
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Further work to define
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Oscillation Source Location

Relationships damping vs loadflow

What combination of conditions
lead to poor damping?

Classification Trees for hierarchical structure and ranking
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XM, Colombia

Identifying & resolving frequency

instability L
Governor testing & tuning .
Control room warning/response
Operational rules in alarm state ST
Planned l | |
& Generator Modelling & Test tools

£e—-10% e~5% E>3%

& Wide Area Defence Scheme Damping
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AEMO & Powelink, Australia PSYMETRIX

Control-room monitoring & alarming

o . . Queensland — NSW
Oscillation constraint relief Interconnector
Avoiding system separation

Commissioning
(e.g. QNI & other interconnectors)

Separation avoided, 10 April 2004
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WECC, US / Canada / Mexico PSYMETRIX)

Integrated WAMS, EMS, DSA
340 PMUs, 50 PDCs
18 utilities, 3 countries

Issues
Oscillations, Disturbances, Islanding, Voltage
Stability, Connecting Renewables

RTU Aggregation e ____
i Wide Area Visualisation
TR
’ PHASORPO NT e
Server _E_ o

B %
PhasorPoint
Workbench

een
i 3 | /
| . ”m gement -
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v | | 3
s i systom  Assessment {
L-J : & e-termabrowser

http://www.wecc.biz/awareness/
Lists/SiteNews/Attachments/12/
WISP_FactSheet.pdf
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Landsnet, lceland

Oscillations & PSS Tuning
Governor stability

Disturbance analysis

Islanding & Resynchronisation

In progress - Wide Area Defence
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PSyMerRiX

Islanding Videa

PHASORPOINT CASE STUDY

System Separations
in Iceland
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Wide Area Defence
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PSYMERIX)

AN ALSTOM COMPANY. Unified operational sy:
Improved awareness
Improving system

Constraint relief opp

J‘a'lwtiomﬁ-rfecowe and Sustainalble Grids
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