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Goal
Objective:

 Improve cause-effect event analysis by
merging situational (PMU), operational
(SCADA) and non-operational (IED) data

Expected product:

 A set of integrated visualization tools for
helping operators to deal effectively with
event analysis
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Merge seemingly disjoint analysis 
processes

 Improve alarm processing by explaining
automatically cause-effect relationship

 If the alarms relate to fault, give full
information needed to restore the line

 If the alarms indicate a cascade, confirm
whether the lines that are healthy are being
tripped
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Scanning vs Synchronous 
sampling



Synchronous sampling vs time 
tagging



Background

Time-synchronized Information:

 Synchronized Phasors

 Synchronized Samplings

 Synchronized Circuit Breaker States
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Synchronized phasors
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Synchronized samples
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Synchronized circuit breaker states

-CB is ON -CB is OFF Detailed Maintenance & Repair 
Information

©2009 Mladen Kezunovic, All Rights 
Reserved



©2009 Mladen Kezunovic, All Rights 
Reserved



Example of time synchronization
IED GPS and data exchange wiring
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Event Analysis
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Cause-effect Analysis
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Control center visualization tools



Control center visualization tools
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Enterprise Data Integration
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Timeline: Fault is permanent
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What is involved in data merging?

IEDs data
format

PMUs data
format

Other data
format

COMTRADE 
data format

Synchro-
phasor data 

format Naming 
Convention
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Control center visualization tools
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Intelligent Alarm 
Processor

Optimized Fault Location

Cascading 
Analysis

Applications using data merging
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Application: Intelligent Alarm 
Processor
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Application: Optimized Fault Location
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Application: Cascading Analysis

Event Tree 
Analysis
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Data Exchange Structure
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Data Interpretation
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Data Communication: Network 
Interoperability
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