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Retriever’s History

• PowerWorld Simulator 3.1 released in 1996.
• Development of Simulator’s off-line planning tool continues –

version 10.0 released in 2004
• Users express interest in applying the visualization of Simulator 

to the real-time environment
• June, 2000: ComEd and CWLP (Springfield, IL) begin separate 

projects
– Interface to PI data source

• January, 2001: TVA
– Interface to flat-text data source

• Ongoing development with ComEd & TVA
• New projects with ERCOT and PJM
• Possible projects with MISO, BPA, and Southern Company



PowerWorld Visualization 
Techniques

• Wide area geographic views
• Local and sub-topology views
• Built-in displays

– Bus View
– Numeric/Text Displays

• One-line diagrams
– Animated Flows
– Dynamically-Sized Pie Charts
– Color Contouring
– 3D Visualization



Bus View One-line

• Automatically created one-line which shows the 
connections at a single bus



Case Information Displays

• “Spreadsheet-like” tables which show numeric 
and text information



Animated Flow Arrows



Dynamically-Sized Pie Charts



Bubbles For Areas and
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Highlighting of Out-Of-Service 
Transmission Line



Contouring and 3D Columns

• Color contouring can visualize any numerical 
data that can be captured in real time
– Bus per unit voltage or angle
– Angle difference across transmission line
– Locational marginal prices
– Transmission line or transformer loading

• 3D columns can show related quantities
– Reactive power output and reserves
– Area real and reactive power load



Contouring –
Area TLR Sensitivities



Price Contouring



Contouring with 3D Columns



Data Retrieval Architecture

• Built on top of PowerWorld’s Simulator product 
line
– Component: System component represented on one-

lines and in list displays
– Attribute: a particular attribute of an object

• Retriever adds new definitions and linkages which 
modify the Simulator visualizations so that they 
display data from an external source instead of the 
power flow model.
– OSIsoft PI
– SQL
– Flat text file
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Summary

• Retriever brings all the visualization 
techniques of PowerWorld to the on-line 
environment

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

trends quickly, in a manner that is easily 
understood by engineers and management

– Visualization platform developed over several 
years and guided by hundreds of customers and 
research


