
support@powerworld.com
http://www.powerworld.com

2001 South First Street
Champaign, Illinois  61820
+1 (217) 384.6330

2001 South First Street
Champaign, Illinois  61820
+1 (217) 384.6330

Transient Stability Analysis with 
PowerWorld Simulator

T8: Viewing Transient Stability Results
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• Plots Display
• Results Display
• Time Values
• Events
• Plot Interaction

Viewing Results
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• Plots that are defined on the Plots Page are available
• The Results Page which contains the result data may be viewed

• Time step values for results of fields saved in RAM
• A minimum/maximum summary of values from the simulation
• A summary of the run
• Events that occurred
• Solution details   

• Much of the Results Page data appears in standard PowerWorld
Simulator case information displays, so the results can easily be 
transferred to other programs (such as Excel) by right-clicking on a 
field and selecting “Copy/Paste/Send”  

After the Transient Stability Run Finishes
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• Times Values
– Tabs represent the types of objects for which results are stored
– Shows in case information displays all the results

• Minimum/Maximum Values
– Shows in case information displays information about the 

minimum and maximum voltages, angles, and frequencies
– Shown for Buses and Generators

• Summary of the stability run
• Events

– The stability run will record events that occur as the stability 
run progresses

– Shows action specified with Simulator, and may show relay 
trips or other events which occur

Transient Stability Results
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• Columns represent all the 
object/field pairs presently being 
viewed
– Option is available to group columns 

by object or field
– Column filtering by object available
– Column filtering by field available

• Rows represent all the time steps 
stored

Results from RAM: Time Values
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• Open “TS9 Bus Bus Fault 
NoPlot”

• Open the Transient 
Stability Analysis dialog

• Run the simulation
• Open the Results from 

RAM Page

Example: Time Values
Results tabs

TS9Bus Bus Fault NoPlot.pwb
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• You can make the normal Case Information Display Plots from here
– These plot definitions aren’t saved but just prove a quick and dirty way for you to 

look at the results.
• Can also create a plot definition by selecting a group of columns and 

choosing Columns > Create Plot Definition
– Automatically creates a new plot definition
– Immediately shows that plot

Results: Plotting of Time Values
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• In this example, all Generator and Bus fields are being stored to RAM (see 
the Result Storage page of the Transient Stability Analysis dialog)

• Time value results can be quickly plotted by using the standard case 
information display plotting capability
– Right-click on the desired column 
– Select Plot Columns; this opens the Column Plot Dialog
– Use the Column Plot Dialog to customize the results 
– Right-click on the plot to save, copy or print it

• You can view plots of any available results or create new Plot Definitions 
from the Time Values tab

• You do not have to create Plot Definitions before the run

Quickly Plotting Results
TS9Bus Bus Fault NoPlot.pwb
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• Each tab shows the time values for different object types

Example: Time Values

Bus Object
tab

Fields for 
Bus Objects

Results now 
grouped by 

Field first

TS9Bus Bus Fault NoPlot.pwb
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• Use the right-click menu for the desired column
• Right click on the Generator 1 Rotor Angle column and select Plot Column

Example: Time Values

Can also create a 
Plot Definition 

from here

Click here to 
view a plot

Results currently 
grouped by Object firstGenerator Object

tab

TS9Bus Bus Fault NoPlot.pwb
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• Customize the plot- select horizontal axis variable, select which 
objects and fields to plot on vertical axis, width, color, style

Example: Time Values

Change line color here and 
re-plot by clicking here

TS9Bus Bus Fault NoPlot.pwb
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• Shows the Minimum and Maximum Value that a particular 
generator or bus experienced during the stability run

• Note: The option under “Result Options” determines at what 
time we start checking for minimum 
and maximum values

Results from RAM: Minimum/Maximum Values
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Example: Minimum/Maximum Values
Minimum voltage at each 

bus during the run 

Buses tab
Range of each 
bus voltage

Maximum voltage at 
each bus during the run

Times when the Min/Max occurred

Generators tab

Generator Min/Max values

Bus Min/Max values

TS9Bus Bus Fault NoPlot.pwb
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• More choices of fields to add are available from Display/Column Options, 
like other standard Simulator case information displays

• You can access “Display/
Column Options” from 
the right-click menu or the 
Case Information Toolbar

• Open “Display/Column 
Options,” and “Voltage 
Statistics” folder

• Select “Maximum Increase” 
and “Maximum Decrease,”

• Click “Add” button

Example: Minimum/Maximum Values
TS9Bus Bus Fault NoPlot.pwb
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Example: Minimum/Maximum Values

See which bus 
voltages 
experienced 
the greatest 
drop or 
increase

See generator variables 
and maximum angle 
decrease and increase

Many field choices are 
available to view Transient 
Stability Results, especially 
for generators

Generator Display/ 
Column options

Buses tab

Generators tab

Increase 
digits 

displayed

TS9Bus Bus Fault NoPlot.pwb
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• Time solution started- Time the transient stability analysis started
• Time to solve- Amount of computing time needed to solve the analysis
• Maximum angle difference- Maximum angle difference between any two 

generator rotors at any time 
during the analysis

• Time of maximum angle difference- 
Analysis time at which the maximum 
angle difference occurred

• Newton Solution Results- 
Information about the Newton 
solutions needed during the 
simulation

Results from RAM: Summary
TS9Bus Bus Fault NoPlot.pwb
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• Events tab shows a list of events which occurred during the run
• Events related to user-defined 

contingency elements will be 
listed 

• Other actions will also appear 
here 
– Relay or motor tripping action 

of a stability model
– Generic and Transient 

Limit Monitors

Results from RAM: Events

Looking at the events after a simulation is a 
good way to find an explanation for anything 
unusual that might have affected the run. 

Can select by Event Levels 
and Objects for better 
viewing of events

TS9Bus Bus Fault NoPlot.pwb
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• Summary information about the Newton solution results

Example: Solution Details
TS9Bus Bus Fault NoPlot.pwb
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• Panning: Right-Click and Drag on the plot
• Zoom In: Left-Click and Drag to the Right
• Zoom Out: Left-Click and Drag to the Left
• Making Plot Series 

visible or invisible:
Checkboxes on Legend

User Interaction with Plots
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• Get Information about a Plot Series
– Hover mouse over series and wait for a Hint
– Right-Click on the series and 

choose Plot Series Information 

User Interaction with Plots
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• Click on the button in the lower-
right of each subplot and choose 
Advanced Chart Options…
– Or right-click on the axis or legend 
– Thousands of more obscure options
– Advanced options can 

only be stored in a file
referenced by a subplot

Advanced Options
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• A particular chart (subplot) can be printed directly to the printer
– Choose Print Preview Chart… 

from chart menu
– Can also choose 

Advanced Chart Options… 
from menu and then
navigate to Print

Print Preview of Chart
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• A particular chart (subplot) can be exported directly to an image
– Choose Export Chart… from chart menu
– File Types Supported

• Enhanced Metafile, Bitmap, JPEG, 
PDF, SVG, PNG, VML, EPS

– Can also choose 
Export Chart with Options… or 
Advance Chart Options.. from menu

• Opens the Advanced Options 
dialog to the export portion

Exporting Picture of Chart
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• Data underlying a particular chart (subplot) can be exported 
directly to another format
– Text, XML, 

HTML, or Excel
– Accessed from the 

Advanced Options 
dialog

– Can also choose 
Export with Options…
from menu

Exporting Data
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• Open “TS9Bus Bus Fault 
SimplePlot” created in 
the Plot Definition 
Section

• Click “Run Transient 
Stability”

• A plot of the rotor angle 
at bus 1 is generated

Example: A simple plot
Right click menu

Click Advanced 
Chart Options…

Can also click 
here to show 
the menu

TS9Bus Bus Fault SimplePlot.pwb
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• Customize the plot
– Titles
– Appearance
– Axes

• Experiment with the options 

Example: Advanced Chart Options

Background 
Color 
Options

Panel 
Page

Several different pages with 
tabs of relevant options

TS9Bus Bus Fault SimplePlot.pwb
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Advanced Chart Options: Series Page

Check 
mark if 
visible

Double-click line 
to change color

Double-click plot series to 
bring up full choices

Set color, line style, 
line width, etc.

Set where to display axes

General 
Tab

Format 
Tab

The plot series 
show up here

TS9Bus Bus Fault SimplePlot.pwb
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Rotor Angle_Gen '1' '1'
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Advanced Chart Options: Series Page
Automatically add value labels to the plot

Add solid arrows 
extending to 
points

Many options are available for 
customizing how the plot looks 

Choose how to 
make labels

TS9Bus Bus Fault SimplePlot.pwb
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Advanced Chart Options: General Page

Can change font 
settings here

Zoom, scroll, and 
cursor options

Zoom 
actions (click 
on plot to 
view these)

Zoom in to 
desired area

Select object to change

TS9Bus Bus Fault SimplePlot.pwb
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Panel Page: Options for Plot Border

Can add a shadow 
to the border

Plot border options

TS9Bus Bus Fault SimplePlot.pwb
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Panel Page: More Options for Plot Background

Top, set to 15

Bottom
RightLeft

Set the margins between the plot and the border

Not generally 
necessary to change 
these: When adding a 
title, the plot will 
automatically fit the title

Can also add 
gradients or an 

image to the 
background

TS9Bus Bus Fault SimplePlot.pwb
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Advanced Options: Legend Page

Set how the 
legend will appear

No check box
No font color
Increased spacing

Symbols tab– 
Format the symbol 

next to the label

Title tab- Create a 
title for the legend

Position tab- 
Change where the 

legend appears

Legend Title

Rotor Angle_Gen '1' '1'
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Format, Gradient, and Picture tabs- 
Legend background

TS9Bus Bus Fault SimplePlot.pwb

Text tab- Appearance of text
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Machine 1 Rotor Angle Plot
Add a Subtitle

Add a Footer
Add a Subfooter

Rotor Angle_Gen '1' '1'
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Advanced Options: Title Page
Title Page drop down menu- 

select which title to format Enter a plot title on Style Tab

Set position, background, 
border, and text format as 
before

TS9Bus Bus Fault SimplePlot.pwb
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Advanced Options: Axis Page

Title tab- Set 
axis titles

Set display of axes

Rotor Angle_Gen '1' '1'

Time, seconds
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Change axis color and display of tick marks

TS9Bus Bus Fault SimplePlot.pwb
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