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Need for Advanced Decision Support Tool

Features of the Advanced Visual Analytic Decision 
Support Tool

Conclusion and Future Work



Background ïComplexity of Electricity Infrastructure 
Operations

Ice & Lightening Storms

Dig -Ins

Vehicular Collisions

Cyber Attacks

Physical Attacks

Human Errors

http://images.google.com/imgres?imgurl=http://www.kilala.nl/Images/Blog/BigRedButton.jpg&imgrefurl=http://www.kilala.nl/index.php%3FY%3D2007%26M%3D8&h=255&w=228&sz=32&hl=en&start=40&tbnid=7YCPnD9JrQzxWM:&tbnh=111&tbnw=99&prev=/images%3Fq%3Dred%2Bbutton%26start%3D36%26gbv%3D2%26ndsp%3D18%26hl%3Den%26sa%3DN


Consequences of Poor Situational Awareness



The need to improve situational awareness and 
decision-making became clear

Contributing factors identified: 

Human error

Poor display design

Lack of operator situation awareness 

Wide Area Situation Awareness (SA) is recognized as a 
critical requirement

Improved interfaces and decision support is one of the 
five fundamental technologies that will drive the Smart 
Grid



Background ïInadequacy in Network Operations

Todayôs Network Operation 
Tools

Mainly experience-based

Raw/Tabular presentation 
dominates

Data volume and complexity can 
overwhelm operators

Inadequate support for real-time 
situational awareness and 
decision making

There is a technical gap 
between data and actionable 
information

Tabular raw presentation of 

violations without processing



What Kind of Decision Support Tool We Need?

A tool can help operators on solving following questions:

What is the current system status?

ïDetect problems

Is the network becoming compromised? 

ïRecognize developing problems

What would the problem cause to the network? 

ïPredict consequences of failures

How effective would our response be to the problem? 

ïEvaluate potential operator actions 

ñEnabling predictive Electricity 
Infrastructure operationsò



Overall Technical Approach
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3.     Predict consequences of 
problems by analyzing 
the pattern of the impact

ÅStatistical analysis and pattern

recognition 

Affected Assets

Contingencies

4.     Assess effect of 
alternative actions via 
interactive risk analysis

ÅInteractive evaluation of 

candidate control actions

ÅRank and provide guidance

2.     Identify system trends 
by performing trending 
analysis

ÅStatistical trending analysis
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1.     Improve situational 
awareness  by turning 
large amount of data 
into a geographical 
domain in a color 
scheme
ÅSignature/risk analysis



1. Visual Analytics for Risk Assessment (1) 

Risk Index Definition

Bus risk index:

Transmission Line Risk index: 

Multi-Layer Risk Index
Superimpose risk indices for multiple possible configurations

R% = max(R%i)
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1. Visual Analytics for Risk Assessment (2) 

Visual Representation of 
Risk Indices

Gaussian color mapping 
with green/gray/red scale

200 layers of possible futures 
in the western power grid
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1. Visual Analytics for Risk Assessment (3) 

Time Series Analysis

Scenario: western power grid 
with increasing stress and lost 
element
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