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• You may design plots of data prior to performing the transient stability run.  
PowerWorld Simulator makes it easy to define commonly used plots. 

• Simulator has been designed to give a great deal of flexibility in the design 
of your plots, allowing for multiple charts on a single plot, as well as multiple 
vertical axes on a single chart

• Plot definitions are saved with the case, and plots can be set to 
automatically display at the end of a transient stability run  

• Any object fields in a plot definition will automatically be stored to RAM by 
Simulator during the run
– Thus, you can ignore the Result Storage settings and instead just design the 

desired plots
– By designing your plots, you are automatically specifying what to store

• To define plots, use the Plots page on the Transient Stability Analysis form

Plots
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Defining Plots

Plots Page

Plot Designer tab

Plot Series tab
Device Type

Field

Object; note multiple objects and/or fields can be simultaneously selected.

Customize the 
plot line

More tabs available on 
Plot Designer page

Plot Definition Grids tab
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• Choosing your Plot series
– Choose Device Type
– Choose Multiple Fields 
– Choose Multiple Objects

• Click Add >> buttons
– Add >>
– Add >> Group Fields
– Add >> Group Objects

Choosing your Plot Series
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• Plot
– A single window showing plotted results
– A single plot can contains any number of subplots

• Subplot
– Represents the actual graphical chart
– Contains the horizontal axis description
– A single subplot contains one or more axis groups

• All the axis groups then share the horizontal axis
– For many plots, there will only be one subplot

• Axis Groups
– A single axis group may contain many plot series
– Contains the vertical axis description

• All the plot series then share the vertical axis
– For many plots, there will only be one axis group

• Plot Series
– Actual graphical line representing one numerical data series

Elements of the Plot Definition
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• Right-Click on Plot Element 
to see options to Add or Delete
– Options will be enabled based

on where you right-click

• Add and Delete buttons are on 
the various tabs

• Drag/Drop to move plot elements between different plots

Inserting and Deleting Plot Elements
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• Plot Tab
– Options apply to plot
– When to show plot
– Options to display the subplots

• Title Block
– Options for a title block on plot

• Chart Tab
– Options apply to subplot
– Background, title, footer

• Horizontal Axis Tab
– Options apply to subplot
– Set axis object, axis title, scale

• Vertical Axis Tab
– Options apply to axis group
– Axis title, scale, axis group buttons

• Plot Series/Plot Series List Tab
– Options apply to each plot series
– Series line style, visibility, color, etc.

Tabs on Plot Designer Page
Plot Tab 

Name the plot
When to show

Tile mode

Auto-Save 
Images of Plots

Format the Plot Series
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• Show
• Show Data/Time
• Sizing
• Location

– Top/Bottom
• Font Size
• Left Memo
• Right Memo
• Show Logo

– Custom Logo

Plot Designer: Title Block
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• Visible
• Color
• Title, Footer
• Location

– Used when plot is not set 
to one of the “Tile” modes

• Advanced Options
– A file location

Plot Designer: Chart Tab
In GUI, the Subplot Number is managed internally, but 
when using AUX files, this is the key field for the subplot
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• Show Axis
• Inverted
• Logarithmic
• Title
• Scale
• Horizontal Axis Value

– Defaults to time
– Change for a “State Space” plot

Plot Designer: Horizontal Axis Tab
In GUI, the Subplot Number is managed internally, but 
when using AUX files, this is the key field for the subplot
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• Show Axis
• Inverted
• Logarithmic
• Title
• Scale

Plot Designer: Vertical Axis Tab
In GUI, the Subplot Number is managed internally, but 
when using AUX files, this is the key field for the subplot
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• Object/Field is the key field for plot series
• Visible
• Color
• Type 

– Line Series
– Point Series

• Line Attributes
• Point Attributes

Plot Designer: Plot Series Tab
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• Plot Definition Grids Tab appears next to Plot Designer Tab on Plots 
Page

• Plot Definition Grids show case information displays which provide a 
summary of various components comprising a plot

• Can create plots with Plot Designer and modify them using Plot 
Definition Grids

• Full functionality of case information displays is available
• The Plot Definition Grids provide the format for storing plot 

definitions in auxiliary files
• Auxiliary files of plot definitions can be saved from here

Plot Definition Grids
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• Plot definition grids are case information displays which provide 
access to all plot elements
– Plots 
– Sub Plots
– Axis Groups
– Plot Series Tab

Plot Definition Grids

Same information as Plot Designer, just 
displayed in a grid format

Plot Series Tab
Plot Definition Grids

On Plots 
Page

TS9Bus Bus Fault NoPlot.pwb
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• A plot containing 1 subplot, that contains 1 axis group, that 
contains 1 plot series

A Simple Plot

Hierarchy: 
Plot, 
Subplot,
Axis group, 
Plot Series

Plot
Subplot

Plot 
Series

Axis Group
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• Open “TS9Bus Bus Fault NoPlot”
• This case has GENSAL and 

IEEET1 models
• We will create some plot 

definitions for this system
• Open the Transient 

Stability Dialog

Plot Definition Example

Event is a 3-phase 
fault at bus 5

TS9Bus Bus Fault NoPlot.pwb
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• Click “Plots” to open the 
Plots page

• Plot Designer Tab and 
Plot Definition Grids Tab 
are available

• We’ll use the Plot 
Designer Tab to create a 
simple plot

Example: Create a Simple Plot

No plots have been defined

TS9Bus Bus Fault NoPlot.pwb
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• Make  a simple plot of the rotor angle of the machine at bus 1
– Device Type- Generator
– Fields- Rotor Angle
– Choose Objects- Bus 1
– Click “Add >>” Button

• New plot item appears in 
“Plots, Subplots, Axis 
Groups” window

Example: Create a Simple Plot

Show Generator fields

Select Rotor Angle
Select Gen 1 1 object

Click to Add

Show plot 
after run

TS9Bus Bus Fault NoPlot.pwb
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• Click “Run Transient Stability”
• A plot of the rotor angle at bus 1 

is generated
• Save the case as “TS9Bus Bus 

Fault SimplePlot” for later use

Example: A simple plot
TS9Bus Bus Fault NoPlot.pwb
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• Four subplots with multiple axis groups and plot series

A Complex Plot

Plots
Axis Group Axis Group

Subplots

Plot Series
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• We will add more complex plot definitions to the current 
example case by implementing the following changes:
– Create 4 subplots with multiple series
– Create multiple axis groups and multiple plot series
– Change the horizontal axis variable for a subplot

• Subplot 1- all MW Terminal series, all Rotor Angles, No Shift
• Subplot 2- all Rotor Angle series
• Subplot 3- all Speed series
• Subplot 4- Speed vs. Rotor Angle of Generator 2

Plot Definition Example
TS9Bus Bus Fault SimplePlot.pwb
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• First, delete the 
existing plot by 
selecting it and then 
clicking the “Delete 
Plot” button 

Plot Definition Example
TS9Bus Bus Fault SimplePlot.pwb
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• Choose a Device Type 
(Generator), Field (MW 
Terminal), and Objects (Buses 1, 
2, and 3).  

• Then click the “Add” button (or 
drag from the field list over to 
the plot list).

• Next click on the Plot Series tab 
(far right) to customize the 
plot’s appearance; set Thickness 
to 2 for each plot series.   

Plot Definition Example

Click Add

Or drag

Select what to plot

TS9Bus Bus Fault SimplePlot.pwb
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• Once the plot is designed, save 
the case as “TS9Bus Bus Fault 
Plot2” and rerun the 
simulation  

• A single plot with three time 
series should now 
automatically appear

Plot Definition Example
TS9Bus Bus Fault Plot2.pwb
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• Axis Groups are used to plot 
different values using different 
y-axes on the same plot

• This feature allows comparison 
of the time behavior of various 
fields

• Two ways to add an axis group
– Right click on the plot series and 

select “Add Axis Group”
– Select “Vertical Axis” tab and click 

“Add Axis Group

Example: Add an Axis Group
TS9Bus Bus Fault Plot2.pwb
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• Select the Vertical Axis tab.  Then click “Add Axis Group.”  Next, set the Device 
Type to “Generator,” the Field to “Rotor Angle, No Shift,” and select all three buses 
as the Objects. 

• Click the “Add” button. There are now two axis groups.

Example: Add an Axis Group

Two axis groups in the plot

Customize as desired 

“Vertical Axis” and 
“Plot Series List” 
tabs  show options 
specific to the 
selected axis group

TS9Bus Bus Fault Plot2.pwb
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• Rerun the simulation
• A single plot with two 

different axis groups, 
each with three time 
series, should now 
automatically appear

Plot Definition Example

MW 
Terminal 
Axis Group

Rotor Angle, 
No Shift Axis 
Group

TS9Bus Bus Fault Plot2.pwb
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• Click “Add Subplot” three times
• Make the following subplots

– Subplot 2- add all Rotor Angle series
– Subplot 3- add all Speed series
– Subplot 4- add Speed of Generator 2

• For Subplot 4, instead of plotting 
time on the horizontal axis, we 
will plot the Generator 2 rotor 
angle

Example: Add Subplots

Add subplot

TS9Bus Bus Fault Plot2.pwb
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• Select the fourth Subplot 
item, indicating the speed of 
Gen 2 

• Select the “Horizontal Axis” 
tab

• On the Horizontal Axis Value 
Panel, we will change the 
“Object plotted” and “Field 
plotted” to Gen 2 Rotor 
Angle 

Example: Change Horizontal Axis Variable

Setup plot of 
speed vs. rotor 
angle

TS9Bus Bus Fault Plot2.pwb
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• Rerun the simulation
• If desired, save the 

case as “TS9Bus Bus 
Fault Final Plot”

Plot Definition Example
TS9Bus Bus Fault FinalPlot.pwb
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• Ultimately, the plot definition defines a list of plot series to show on 
the chart.

• Each plot series specifies a 
particular field for a particular 
object

• The time values for these 
plot series can be displayed

• Click the Show/Save 
Selected Plot Data and 
then Show in Case 
Information Display

Using Plot Definitions to Design a Case Information 
Display
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• Columns show the data relevant to the selected plot

Show Selected Plot Data in Case Info
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• Plot Definitions can be created from “Results to Save” grids
– Select objects (rows) 
– Select fields (columns) 
– Choose Make Plot

• Make Plot – everything plotted on same axis group
• Group by Field – each field on different axis group
• Group by Object –  each object on different axis group

• Open “TS9 Bus Bus Fault NoPlot”
• Open the Transient Stability Analysis dialog to the Result Storage page
• Click “Set All to NO for All Types” 
• Move the Speed column next to the Rotor Angle Column

Create Plot Definitions from Results to Save Grids
TS9Bus Bus Fault NoPlot.pwb
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• Select Speed and Rotor 
Angle for all generators; 
three options appear

• Click “Make Plot Group 
by Field” to put each 
field type in its own axis 
group

• Two axis groups are 
created

Example: Plot Definitions from Results to Save Grids

Click Group Plots 
by Field

TS9Bus Bus Fault NoPlot.pwb
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• Keep Speed and Rotor Angle 
selected for all generators

• Click “Make Plot Group by 
Object” to put each generator 
in its own axis group

• Three axis groups 
are created

Example: Plot Definitions from Results to Save Grids

Click to Group 
Plots by Object

TS9Bus Bus Fault NoPlot.pwb
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