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Example Visualizations

• One-line diagrams
– Wide-area geographic views
– Local and sub-topology views
– Bus View and Substation View

• Animated flows
• Dynamically-sized pie charts for line and interface 

loading
• Color contouring for any numeric quantity such as 

voltage, LMP, line loading, etc.
• Dynamic formatting and emphasis
• GIS Support
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One-line Diagrams

• Basic tool in power system visualization
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Bus View One-line

• Automatically created diagram which shows the 
connections at a single bus
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Map Board-Style Substation Diagram
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Substation Topology
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Areas and Tie-Line Interfaces
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Tabular Displays

• “Spreadsheet-like” tables which show numeric and 
text information
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Transient Stability Plot
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Dynamic Formatting of Objects
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Area Diagram with Load Contour
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Price Contour with Constraints
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Contouring with 3D Columns:
Reactive Reserves
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Line Flows:
Without Emphasis Filter
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Line Flows:
Emphasis Filter on High Voltage System
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GIS Objects
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Phasors: Text, Contour, and Gauges
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Phasors: Southern California Detail

• Vincent as 
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Phasors: Under Contingency
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Where should data come from?

Map SCADA data to
Nodal Topology

Topology 
Processor

Reverse 
Topology Processor

Send data to 
database for other 
applications to 
access

“Real Time 
Apps”: 

Contingency 
Analysis, Power 

Flow Reside here

State Estimator
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Existing Architecture

© 2008 PowerWorld Corporation 22

Real-Time and Planning Models

• Real-Time Model 
– Node/breaker
– Full topology

• Planning Model 
– bus/branch
– Consolidated
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Isolated nodes become
disconnected buses

Node Groups in a 52-Node Case
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DB MANAGEROPERATOR

Case 
Editor

Process

SUPERVISOR SECURITY ENG. MARKET ANALYST PLANNER

Full-Topology
Model

SCADA

Visualization
Engine

CIMConverter

Note: Converter to CIM not 
needed if Model is native CIM

Economic 
Apps

Same Model TP

Security 
Apps

Same Model TP

Planning
Apps

Same Model TP

State
Estimation

Same Model TP

The Same-Model Proposal
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TVA Control Room

© 2005 ISO New England Inc. 

Courtesy: ISO New 
England Inc. 

Wallboard: 9*3 array, 12 feet tall, 48 feet wide 
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Courtesy: ISO New 
England Inc. Substation One-Line Diagram
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Courtesy: ISO New 
England Inc. Wide Area Monitor
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Courtesy: ISO New 
England Inc. ISO NE Internal Interface Bubble

© 2005 ISO New England Inc. 

Courtesy: ISO New 
England Inc. PJM and NY Internal Interface
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Courtesy: ISO New 
England Inc. Voltage Contour

© 2005 ISO New England Inc. 

Courtesy: ISO New 
England Inc. Mvar Reserve Gauge
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Summary

• Visualization is an increasingly important 
part of power system operations

• The amount of data that system operators 
must process will only increase

• Modern technology should be used in ways 
that assist operators in making decisions

• Flexibility in data and display format
• Ability to communicate complex data and 

trends quickly, in a manner that is easily 
understood


