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Plots

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
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Defining Plots

Plot Designer tab
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Plot Definition Grids tab

he Av

Plots Page

Device Type —

Field

Transiewit}f Analysis

e

NMnArpo
C
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N
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Find | My Transient Contingency

Generate Selected Plots | |Close Plots

1

Show/Save Selected Plot Data
Plots, Subplots, Axis Groups

2 (Bus 2) #1 [18.00 kv]
3 (Bus 3) #1 [13.80 kv]

Process Contingendies
@ One Contingency at a time
() Multiple Contingendies

Save All Settings To

ad All Settings From

Select Al Clear Al

Simulation Status | NoWNgitialized
Run Transient Stability guse Abort Restore Reference _gfor Contingency:
Select Step \Flots
-Simulation 5
-Options lot Designer  plot Definition Grids
; -Result Storage ﬁe Type | Generator o
4 'PID‘EPI S oose Figlds
- Plot Designer ® Efd =il
- Plot Definition ®im Add ==
- Damping @ Ifd Add =>
@® Mvar By Field
> sient Limit Monitors
® M Add >>
L4 'ﬁ?i{“a”“a‘ Contrel ® MW Accel By Object
e _Dn - @ MW Governor Ref
MIE Eigenvalues ® MW Mech
i~ Modal Analysis @ Fower Angle
£ Dynamic Simulator Optiol @ Rotor Angle . <
Choose Objects Show Filter
=] Sortby (CO)Mame (@) Number
s1) #1 . 50 k'

[(] show only objects available in results

Show Transient Contour Toolbar

v Gen_Efd
W Efd _Gen Bus1 1
v Add new plots here
(\h Add objects/field combinatic|
< >
Add Plat Delete Plot
Collapse All Expand All

Save Plot Definitions to Auxiliary File

Auto Insert...

Save Plot Images for Auto-Save Options

Plot  TifleBlock Chart Horizontal Axis Vertical Axis Plot Series $

Mote: The plot series repregsents OME actual line on 3 chart

Delete Plot Series

Object plotted Gen 'l
Field plotted Efd
Plot Series Visible
Color I:I Change
Plot Series Type | Line Series V
Line Attributes
Style Solid ~
Thickness
Stairs Mo ki

Symbal Every Ij| =

Load Auxiliary File

Critical Clearing Time Calculator...

Conversion of value to plot
(®) Actual value
() Percent of initial value

() Deviation from initial valuz N

(O Percent deviation from initial
(O Derivative of Actual Value

Point Attributes
Arrow
5=

5

Help Close

llable on
page

— Plot Series tab

" Customize the
plot line

/

Object; note multiple objects and/or fields can be simultaneously selected.
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Choosing your Plot Series

[ ChOOSing your PlOt SerieS/IDEhw:ETYDEdGeneratnr VI
— Choose Device Type o i EE

& Ifd Add >
. . & Myar By Field
— Choose Multiple Fields ~ — || ew s>

® MW Governor Ref

— Choose Multiple Objects o M Mec

@ Power Angle
& Rotor Angle
@ Rotor Angle Mo Shift b
Choose Objects Show Hiker
=| Sortby (JName (@) Number

e Click Add >> buttons |
— Add >>
— Add >> Group Fields
— Add >> Group Objects —

[]show only objects available in results

1(Busl) #1 [16.50 kV]
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Elements of the Plot Definition

e Plot
— A single window showing plotted results
— A single plot can contains any number of subplots

e 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
— Assingle axis group may contain many plot series

— Contains the vertical axis description
e All the plot series then share the vertical axis

— For many plots, there will only be one axis group

e Plot Series
— Actual graphical line representing one numerical data series
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Inserting and Deleting Plot Elements

e Right-Click on Plot Element A Plt

Delete Plot
to see options to Add or Delete Add Subplot
Delete Subplot
— Options will be enabled based Mdm;ﬂup
on where you right-click Delete Axis Group

Delete Plot Series

 Add and Delete buttons are on enerate Selcted plot
the Vd rious ta bs Plot | Title Block | Chart | Horizontal Axis | vertical Axis | Plot Series

Mote: The horizontal axis is shared by all plot series on a subplot

Subplot Mumber 1 | Add Subplot || Delete Subplot |

e Drag/Drop to move plot elements between different plots
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Tabs on Plot Designer Page

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.
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I IOt I ab Plot Tile Block Chart Horizontal Axis  Vertical Axis ~ Plot Series

Name the plot Z;Q

When to show —

Tile mode —>

Mote: The plot series represents OME actual line o

Plot  TitteBlock Chart Horizontal Axis Vertical Axi t Series
art
Object plotted |Gen Sl /

Field plotted [Efd o~

Plot Series Yis

0.0000

Line Attributes
Style Solid b

Thickness =

Stairs Mo S

Symbol Every EI =

Flot Series Type | Line Series ~

Conversion of value to plot

(® Actual value

| Delete Plot Series

r

(O Percent of initial value

() Deviation from initial value
() Percent deviation from initial
() Derivative of Actual Value

Point Attributes

Arrow

5

5

Ak [AlE
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T59 Bus Bus Fault FinalPlot

Rename Flot Add Plot | |Delete Plot )

~

When to show the plot Auto-Save an Image File of the Plat
(®) Completion of a run wWhen Nover =
") On execution of & run
L (") Manually show plots ) 3 A Metafile (*.EMF)
a0q Pixe 800 2
f: Tile Subplots Mode ) e
Left-Right, then Down =| Height 600 |
ft-Right, th 600 | =
(®) Top-Bottom, then Right il Eank S5 1002
) Mone (user-specified)
Influde Case Mame in Plot Name
No J
Reset Default Plot Series

Color for all Subplots

Maximum plot series for which legend is ghown by default =

S—

\

Auto-Save
Images of Plots

Format the Plot Series



Plot Designer: Title Block

¢ S h OW Plot Tile Block Chart Horizontal Axis  Vertical Axis ~ Plot Series
. Plot Mame |TS9 Bus Bus Fault FinalPlot
e Show Data/Time
Rename Plot Add Plot = Delete Plot
o
S 1Z1 n g [[] Show Title Block on Plot Font Size 10 = Baold
Py I_O Cca t i on Show Date and Time in Title Block Font Color I:I P
Background Calor Change

= Where to show the title blodk

— Top/Bottom
>l () Top of Plot

* Font Size | _ X
Right Memo Width % | 50,005 (@) Bottom of Plot
[ _eft IVI e m O Left Memo Right Memo
 Right Memo
° S h OW Logo Show Logo Image in Tite Block
— Custom Logo Logo Image | Browse...

Title Block Height %% 15.00

If none, the PowerWorld logo will be used.
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Plot Designer: Chart Tab

e Visible In GUI, the Subplot Number is managed internally, but
when using AUX files, this is the key field for the subplot

¢ CO I O r Plot  TileBlock Chart Horizontal Axis Vertical Axis = Plot Series
Mote: The chart attributes are assigned to one subplot,

® Tlt I e’ FO Ote r Subplot Numher._” Add Subplot A Delete Subplot .

| Visible Reset Default Plot Series Color
° e Title Location
Locat|0n [+] visible antSize: [ ]Bold EHE L It
. []spedfy Color I:I Change 0.0)2 Top
— Used when plot is not set | e

to one of the “Tile” modes Footer sottom | 50.0/%
[] visible antSize: [1Bold i

e Advanced Options s [ e &t
DND
- A file Iocation Advanced Options Filename

| | Browse.,. Clear

< >
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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
¢ Inve rted Plot  Tile Block Chart Horizontal Axis Vertical Axiz  Plot Series

Mote: The horizontal axis is shared by all plot series on a subplot

® Loga rit h m |C e ” Add Subplot | | Delete Subplot

Show Axis Scale
Automatic [_|Round

| e Inverted
¢ I t I D - Maxirmurm 0.0
[ JLogarithmic  Font Size =

Title Increment 0.0

e Scal ' :
=3 12 .
C a e Visible Font Size - []Boid Minirmum 0.0

=
. ° D speahslmi I:I Change Automatic |:| Found
e Horizontal Axis Value | W=

Horizontal Axis Value

e Show AXxis

— Defaults to time Clear

Object plotted Choose...

Field plotted Time Choaose...

— Change for a “State Space” plot

< >
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Plot Designer: Vertical Axis Tab

e Show Axis In GUI, the Subplot Number is managed internally, but
when using AUX files, this is the key field for the subplot
® Inve rted Plot  TileBlock Chart Horizontal Axis Vertical Axis  plot Series

Mote: The vertical axis is shared by all plot series in an axis group

o Loga r‘it h m i C Axis Group Mumber |1 Add Axis Group Delete Axis Group

Shnlﬂ' Axls A}”E 5|dE 5EE||E

1 @Left (ORight Automatic [_|Round
® T I t I e D i Maxirmurm 0.0
[JLogarithmic ~ Font Size G
Title Increment 0.0
° S Ca | e Visible Font Size 12| [Bold e =
D o Eheay: Automatic |:| Found

Show Gridlines

£ >
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Plot Designer: Plot Series Tab

e Object/Field is the key field for plot series

e Visible

e Color

* Type
— Line Series
— Point Series

e Line Attributes
e Point Attributes

T7: Plot Definitions

Flot Title Block Chart Horizontal Axis Vertical Axis Plot Series
Mote: The plot series represents ONE actual line on a chart

Delete Plot Series

Conversion of value to plot

() Percent of initial value

() Deviation from initial value
() Percent deviation from initial
() Derivative of Actual Value

Arrow

5

5

Object plotted Gen 'L °T
Field plotted Rotor Angle
Plot Series Visible
(®) Actual value
Color I:I Change
Fade 0,0000
Flot Series Type | Line Series o
Line Attribute
B Paint Attributes
Style Solid b
Thickness 1=
Stairs Mo e
Symbol Every 0=
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Plot Definition Grids

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 Desigher 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

T7: Plot Definitions © 2025 PowerWorld Corporation
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TS9Bus Bus Fault NoPlot.pwb

Plot Definition Grids

* Plot definition grids are case information displays which provide
access to all plot elements

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

— Axis Groups

— Plot Series Tab Plot Definition Grids
[ o / Plot Series Tab

Plot Designier /
Flots  SubFPlots Axis Groups Plot Series
m R [ A ?&D Records * Set~ Columns~ [Bf~ fGo- flf. BH- E%E i~ B oOptions +
O n Plots Plot Subplot|Axis Group| Object Variable [Value |Style[Visible| Color |Fade|Thickness|Dashed|Stairs|Symbol Symbol Width|Height|
= Type Every
1755 Bus Bus Fault FinalPlo 1 1 Gen'1" "1" TSERd Actual Line YES 1 Solid No 0
Pa ge 2|T59 Bus Bus Fault FinalPlot 2 1 Gen'1 "1 TSRotorAngle Actual Line YES | 1 Solid Mo
3| MW output 1 1 Gen'1 "1 TSMW ual Line YES [N 1 Solid Mo
4| mw output 1 1 Gen'2 "1 TSMW actual Line YES N 1 Solid Mo
5| MW output 1 1 Gen '3 "1 TSMW actual Line YES | 1 solid Mo
6| MW output 2 1 Gen 1 "1 TSRotorangle Actual Line YES || 1 Solid Mo v
Save Plot Definitions to Auxiliary File Load Auxiliary File
—
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A Simple Plot

* A plot containing 1 subplot, that contains 1 axis group, that

contains 1 plot series

Hierarchy:
Plot,
Subplot,

AXIs group,
Plot Series

Axis G

T7: Plot Definitions

Mot\\

=r_Rotor Angle

4

roup
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TS9Bus Bus Fault NoPlot.pwb

Plot Definition Example

e Open “TS9Bus Bus Fault NoPlot”

 This case has GENSAL and

IEEET1 models

e We will create some plot
definitions for this system

e Open the Transient
Stability Dialog

Event is a 3-phase
fault at bus 5

T7: Plot Definitions

&

Transient Stability Analysis

Simulation Status |Not Initialized

Select Step

Run Transient Stability Pause

- Options

-Result Storage

-Plots

-Result Analyzer - Damping
-Results from RLAM

- Transient Limit Monitors

- StatesManual Control
-Validation

SMIB Eigenvalues

Modal Analysis

Dynamic Simulator Options

Abort Restore Reference | For Contingency: | Find | My Transient Contingency

Simulation Add... Delete...
Control | pefinitions  Wiolations

Simulation Time Values Summary Results

Rename...

Generation

o

Clone Contingency...

Load

Start Time (seconds) | Specify Time Stepin Tripped |
End Time (seconds) 10,000 (= (®) Seconds Relay Tripped

Time Step {seconds) 20000 | = (O Cydes

Maodel Tripped

Categories | | Change... Islanded |

Transient Contingency Elements
Insert | | Clear all Insert Apply,/Clear /Open Time Shift (seconds) 0.000 =
' D i % Ak %R % dh ?&D Records ~ Set~ Column

Object Pretty|Time  (Time
[Cycles)|[Seconds)

Enabled| Cbject|

WiSR L AR
Cad-ch

Description ‘Model Criteria| Comment|

FORT

B - G feo - EH

Contingency Name |

Process Contingencies

| % Eus Eus &
2|Bus Bus 5

80,0 1.000000 CHECK Bus'5' FAULT 3PBSOLID

el BB TITN wgency at a time
(") Multiple Contingencies

Save All Settings To

Load All Settings From

66,0 1.100000 CHECK Bus 'S’ CLEARFAULT

Show Transient Contour Toolbar Auto Insert...

My Transient Contingency
My Transient Contingency

Critical Clearing Time Calculator...

© 2025 PowerWorld Corporation
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TS9Bus Bus Fault NoPlot.pwb

Example: Create a Simple Plot

U O O

P

ick “Plots” to open the
ots page

ot Designer Tab and
ot Definition Grids Tab

are available

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

T7: Plot Definitions

No plots have been defined

/

Transient Stability Analysis

/

Simulation Status |Not Initialized

|

Run Transient Stability Pause
Select Step

- Simulation
-Options
-Result Storage
v Plots
| i.Plot Designer
- Plot Definition Grids
-Result Analyzer - Damping
-Results from RAM
- Transient Limit Monitors
- States/Manual Control
-Validation
SMIB Eigenvalues
Modal Analysis
i Dynamic Simulator Options

Process Contingencies
@ One Contingency at a time
(O Multiple Contingendies

Save All Settings To

Load All Settings From

Abort Restore Reference | For Contingency:
| Plots

Plot Designer  Plot Definition Grids

Find ly Transient Contingency

Device Type | Generator ~ | | Genellate Selected Plots | |Close Plots
Choose Fields ow/Save Selected Plot Data Save Plot Images for Auto-Save Options
® MW Accel A
i Title Block
® MW Governor Ref Pl ubplots, Axis Groups Plot itle Blo
@ MW Mech ~ [ Add new plots here Plot Name  [lick Add Plot
® Power Angle ﬂh Add objects/field combinatic
® Rotor Angle Rename Plot Add Plot | Delete Plot
@ Rotor Angle Mo Shift
® Speed [ show Title Block on Plat Font Size - Z Bald
® Status show Date and Time in Title Block
Font Color Chi
@ VperHz I:I ange
& \Vnu B

Choose Objects
+| Sort by () Name

Show Filter
(®) Number

s1) #1 0
2 (Bus 2) #1 [18.00kV]
3 (Bus 3) #1 [13.80kV]

Select All Clear Al
[ shaw only objects available in results

<

Show Transient Contour Toolbar

Delete Plot

Add Plot

Collapse All Expand Al

Save Plot Definitions to Auxiliary File

Auto Insert...

Background Color Change
n «]  Where to show the title block

=1 (O TopofPlot

Right Memo Width % ! @sBottom of Plot

Left Mema Right Memo

Title Block Height %&

Show Logo Image in Title Block

Logo Image | Browse...

If none, the PowerWorld logo will be used.

Load Auxiliary File

Critical Clearing Time Calculator. .. Help Close

© 2025 PowerWorld Corporation
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TS9Bus Bus Fault NoPlot.pwb

Example: Create a Simple Plot

e Make asimple plot of the rotor angle of the machine at bus 1

— Device Type- Generator Sh G fiald
— Fields- Rotor Angle ow enerator Tields Click to Add

— Choose Objects- Bus 1

Flot Designer  plot Befisftion Grids

- CliCk ”Add >>” Button Device Type | Generator v

Choose Fields
® MW Accel A

® N eW I Ot ite I I I a e a rs i n @ MW Governor Ref Add >> | | Plots, Subplots, Axis Groups Plot  Tite Block Chart Horizontal Axis Vertical Axis  Plot Series
p p p Add == Gen_Rotor Angle

Selected Plots | |Close Plots
Show/Save Selected Plot Data Save Plot Images for Auto-5ave Options

® MW Mech i Plot Mame |Gen_Rotor Angle
o . @ Power Angle By Field Rotor Angle _ Gen Busl #1
@ Rotor Angle TR hd Add new plots here Rename Plot Add Plot | Delete Plot
P I Ots, S u b p | Ots’ AXI S @® Rotor Angle No Shift B: Object (W add objects/field combinatic
® Speed When to show the plot Auto-Save an Image File of the Plat
L3 4
Groups” window ® e Omaesmarern | v [ -
@ VperHz () On executi f & run
& v i {0 Manually show p - Metafile (*.EMF)
Choose Objects Show Filter a0/
+|Sortby (C)Name (@) Number Tile Subplats Mode :
Left-Right, then Down 600| 2
Top-Bottom, then Right 1.00/=
2 (Bus 2) #1 [18.00 kv] Mone {user-specified) !
e e C O O r n g e 3 (Bus 3) #£1 [13.80 kv] Casze Name in Plot Mame
Reset Default Plot Series S h O I Ot
Color for all Subplots g 3 W
Select Gen 1 1 object ; » - after run

Delete Plot

Collapse Al Expand Al Maximum plot series for which legend is shown by default =

Select Al Clear Al
[ show only objects avaiable in results Save Plot Definitions to Auxiliary File Load Auxiliary File
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TS9Bus Bus Fault NoPlot.pwb

Example: A simple plot

e Click “Run Transient Stability” (8 Gen Rotor Ange - o x
* A plot of the rotor angle at bus 1 _'P"ll |
is generated . ||['1| I
e Save the case as “TS9Bus Bus Ii | H ll'l l'l.l
Fault SimplePlot” for later use =4 ||_l | H A WA Ay avaSaY
 —1
i lLJ'
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 Four subplots with multiple axis groups and plot series

T7: Plot Definitions

A Complex Plot

Axis Group
N\

Axis Group

Plots \

O

X

—]

an Ro ngle y
-

i

EZ 1 —/\\\‘ ff \\//\v/"\u/\/‘\/\/vm_____

Subplots

Plot Series=

180 |
22 | 55 v
140 1
o) 50
120 45 ]
180) o, Fc=s 40
180 i 77 35
80 20
140 f{-\/ 25
120) J 20
A E
& 15
10 e
20 / 10 .(‘". A
p_\}, 5 S / \\ ¥l SRS
L I V17 Y i
0 VIR R WA e S e s
A ¥ v A || I| W
o 1 2 3 4 5 & 7 10 T \\I T T T T T T T T T
0 1 2 3 4 5 & 7 8 9 10
|FJ Mvar, Gen Bus 2 #1 v Mvar, Gen Bus 3 #1 ‘
|17 Rotor Angle No o, Benpeee T - ! ‘> ‘]7 Rotor Angle, Gen Busi#i [ Rotor Angle, Gen Bu52#1|
Il |1
m 1.0080 .|
I
Ii 1.0070 L
i I 1
{fall 1.0080 G
LA ] | el I IR
R i 0050 i i
| | |
1 | 1.0040 1 H
1.0030 [~ | | | | |
|
1.0025—/I i i 1.0030 | R )
1] ‘ T 1.0020 HA
0015 l | | R A e
Nt | L l 1.0010 ¥ H A e
1.0010 | U L & 2 A \M/“\,—\_, A R NN
1.0005 | e 1.0000 T |‘ I N T i
1 | i / \/’ i "‘ 0] ) 1/ V
1.0000 }——— | ./ B 0.9990 g Y BRYBRY
0.9995 | \/ \
] 1 Z 3 4 5 ] 7 10 0 1 . 3 4 5 B 7 8 9 10
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TS9Bus Bus Fault SimplePlot.pwb

Plot Definition Example

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

T7: Plot Definitions © 2025 PowerWorld Corporation 21



TS9Bus Bus Fault SimplePlot.pwb

Plot Definition Example

e First, delete the
existing plot by Plot Designer  plot Definition Grids

Device Type | Generator + | | Generate Selected Plots | |Close Flots

° ° ShowfSave Selected Plot Data Save Plot Images for Auto-Save Options
selecting It and then e = - PR
® MW Governor Ref bl )Plotsr Subplots, Axis Groups Plot  TileBlock Chart Horizontal Axis Vertical Axis Plot Series
7 2
. . o ® MW Mech Add => % || Gen_Rotor Angle Plot Name |Gen_F'.utor Angle
C I C I n g e e e e ® Power Angle By Field (W Rotor Angle _ Gen Bus1 #1
& Rotor Angle T b Add new plu.:nts here e Rename Plot Add Plot | Delete Plot
n” ® Rotor Angle No Shift By Object m Add objects/field combinatic
P Ot u tto n & Speed When to show the plot Auto-Save an Image File of the Plot
@® Status (®) Completion of & run When Never i
@ VperHz D 0n execution of a run
® Vnu = () Manually show plots ' Metafile (*.EMF)
Choose Objects Show Filer PE— —_
rtby ()Mame (@) Mumber Tile Subplots Mode :
| Left-Right, then Down Pixel Heig 600 |
Top-Bottom, then Right : L.ool=
2 (Bus 2) #1 [18.00 Mone {user-specified)
3 (Bus 3) #1 [13.80 kv] Indude Caze Mame in Plot Name
Reset Default Plot Series
Color for all Subplots
\ 3

Alelete Plot

Collapse Al Expand Al Maximum plot series for which legend is shown by default =

Select Al Clear All
[]show only objects available in results Save Plot Definitions to Auxiliary File Load Auxiliary File
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TS9Bus Bus Fault SimplePlot.pwb

Plot Definition Example

e Choose a Device Type
(Generator), Field (MW
Terminal), and Objects (Buses 1,
2, and 3).

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

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

T7: Plot Definitions

Select what to plot

Click Add

Transient St*ility Analysis

Simulation Status

inished at 10,000000

Run Transient Staljlity Pause
Select Step

- Simulation

-Options

-Result Storage

-Plots

lot Designer

i -Plot Definition Giids
-Result Analyzer - Dalhping
-Results from RAM
- Transient Limit Mori
-States/Manual Control
-Validation

.. SMIB Eigenvalues

i Dynamic Simulator Options

| Plots

Process Contingendes
@ One Contingency at a time
(O) Multiple Contingendies

Save All Settings To

Load All Settings From

Abort Restore Reference | For Contingency:

Plot Designer  Piot Definition Grids

Device Type | Generator
Choose Fields

Find/ My Transient Contingency v

Generate Selected Plots | |Close Plots

Show/Save Selected Plot Data Save Plot Images for Auto-Save Options

Choose Objects Show Filber

+|sortby (JName  (®) Number

® Efd

e lots, Subplots, Axis Groups Plot Title Block Chart Horizontal Axis  Vertical Axis  Plot Series List
@ Ifd by Gen_Mw Plot Name |Gen W

® Mvar W MW _Gen Bus1 #1 =

® MW f'\h MW _Gen Bus 2 #1 Rename Plot AddFlot | Delete Plot

® MW Accel W% MW _Gen Bus 3 #1

® MW Govel Add new plots here When to show the plot Auto-Save an Image File of the Plat

® MW Mech (W Add objects/field combinatic (®) Completion of a run When | Never v
® Pow (Z)On execution of a run

® Rotor Andle (O Manually show plots Metafile (*EMF)

Select Al Clear All
] show only ohiects available in results

800>

Tile Subplots Mode x
Left-Right, then Down 6002
Top-Bottom, then Right 1oo/=

MNone {user-specified)
Indude Case Name in Plot Name

Reset Default Plot Series
Color for all Subplots

< >

Show Transient Contour Toolbar

Add Plot Delete Plot
Maximum plot series for which legend is shown by default

Collapse Al Expand All

Save Plot Definitions to Auxiliary File Load Auxiliary File

Help Close

Auto Insert... Critical Clearing Time Calculator. ..

© 2025 PowerWorld Corporation
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TS9Bus Bus Fault Plot2.pwb

Plot Definition Example

* Once the plotis designed, save ... —
the case as “TS9Bus Bus Fault 2
Plot2” and rerun the o AT

1609 l |I | —F — \ § At
. . | ', IFEA ALY
simulation o \' i Y
EE }| |I | 1

l(.".
100 I

 Asingle plot with three time |
series should now . \

., / i il
80 | { | 1 LII II| — o 7

automatically appear > I A

e o
20 Y
1

\\_/ gt 550 R S i |

10 | f
|

|
i
#
\/

r T T T T T T T T T T T T T T T T T T T T
] 0.5 1 15 2 25 3 35 4 45 5 55 & 85 7 75 3 a5 9 95 10

|
|
I|
0

-20]

v MW_Gen Bus1#1 | MW _Gen Bus 2#1 [« MW_Gen Bus 3 #1
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TS9Bus Bus Fault Plot2.pwb

Example: Add an Axis Group

e Axis Groups are used to plot
different values using different
y-axes on the same plot

e This feature allows comparison

of the time behavior of various
fields

e 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

T7: Plot Definitions

Plots
Plot Designer  plot Definition Grids

Device Type | Generator « | Generate Selected Plots | Close Plots

Choose Fields Show/Save Selected Plot Data
@ Efd A 5
® I Add => | | Plots, Subplots, Axis Groups Plot
z | po—
® Ifd add == hd Gen_MW
ol By Field W fw Add Plot
& MW s W pwy Delete Plot
® MW Accel By Object W
@® MW Governor Ref » Add new Add Subplot
® MW Mech (W Add Delete Subplot

® Power Angle
& Rotor Anale
Choose Objects
«| Sortby ()Mame (@) Number

| |

2 (Bus 2) #1 [18.00kV]

M Add Axis Group

Show Filer Delete Axis Group

Delete Plot Series

Generate Selected Plot

Save Plot Images for Auto-5ave Options

Tile Block Chart Horizontal Axis  Vertical Axis  Plot Series List
" axis is shared by all plot series in an axis group
er |1

Add Axis Group

Delete Axis Group

Rads Side Scale
@®Left (O)Right [ Automatic []Round
Font Size :
ize ﬂ: Eold -
2] Ot

I:I Change
]

Automatic [ Round

Show Gridlines

3 (Bus 3) £1 [13.80 k]

£ >

Add Plat Delete Plot

Collapse All Expand Al

Select All Clear Al

[C15how only objects available in results Save Plot Definitions to Auxiliary File

© 2025 PowerWorld Corporation
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TS9Bus Bus Fault Plot2.pwb

Example: Add an Axis Group

e 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.

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

“Vertical Axis” and

"o Two axis groups in the plot

Plot Designer  plot Definition Grids " . . ”
enerate Selected Plots | | Close Plots P I Ot S e r I e S LI St
Show/Save Selected Plot Data Save Plot Images for Auto-Save Options / .
lots, Sub.plots, Axis Groups N Flot Title Elock  Chart ngi.zgn13|l,qxi5 Vel Axis Plot Series Lis . ta b S S h OW O pt I O n S

Device Type | Generator i

Choose Figlds
® Mvar
Add ==
® MW
® MW Accel Add = Gen_MwW Mote: The vertical axis contains the list of plot series below . e
® MW Governor Ref By Field E MW: FlotVertAxisGroup ! - - p f t t h
e Add == W% MW _ Gen Bus1 #1 R tlay R e S e C I I C O e
@ Power Angle By Object] W% MW _ Gen Bus 2 #1 H D B Ak %9 5% 44 ?&D Records = Set = Columns = [Eg~ & .
MW _ Gen Bus 3 #1 I t d
® Rotor Angle (W Mw _Gen Bus : Object | variable |value| style [visiold Color| Fade [Thicknes|pashed selecteaq axis grou
@ Rotor Angle Mo Shift ﬁ Rotor Angle Mo Shift: Plotye e
® Speed v m Rotar A"'Q:E No 5:':—‘ i[Gen 1.1 ITSRotorAn: Actual Line  YES 0 1 Solid
Rotor Angle Mo Shift _ ¢ A ine ¥ o I
Choose Objects Thow P EII by 2[Gen'2" "1 TSRotorAn: __.ctua| L!n: VES B 0 1 Solid
Bl cortby ONane (8 Mumber {W Rotor Angle No Shift _ ¢ 3|Gen'3 1" TsRotoram ActualLine  vES [N 0 1 Solid
LR Add new plots here
ﬂfv Add objects/field combinatic o o
s > Customize as desired
2 (Bus 2) #1 [18.00 kv]

3 (Bus 3) £1 [13.80 kv Add Plat itk P
Collapse All Expand All < o

Select Al Clear Al
[ show only objects available in results Save Plot Definitions to Auxiliary File Load Auxiliary File
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TS9Bus Bus Fault Plot2.pwb

Plot Definition Example

e Rerun the simulation

e Asingle plot with two

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

automatically appear

T7: Plot Definitions

D Rotor Angle,

No Shift Axis
Group

Jﬁ\ - 4 | A .
UAN Nill 4 P
M* MO RS =
BN RS RYE i
11 VARV \d
AR, MW
A N inal
E=a Termina
ll i AXis Group
o | |
1 2 3 4 5 & 7 ] 10
I~ MW, Gen Bus1 #1 [v - MW, Gen Bus 2 #1
I MW, Gen Bus 3 #1 I Rotor Angle Mo Shift, Gen Bus1 #1,2
Ird Rotor Angle No Shift, Gen Bus2 #1,2 [ Rotor Angle Mo Shift, Gen Bus 3#1,2

© 2025 PowerWorld Corporation
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TS9Bus Bus Fault Plot2.pwb

Example: Add Subplots

Add => | | Plots, Subplots, Axis Groups

e Click “Add Subplot” three times
* Make the following subplots =g

Add == M. Emiiplotvertﬂ.xislamup

By Object MW _ Gen Bus1 #1

— Subplot 2- add all Rotor Angle series sgpaintnh
W E Rotor Angle Mo Shift: PlotVertAxisGroup
. Rotor Angle Mo Shift _ Gen Bus1 #1
— Subplot 3- add all Speed series Add subplot 1 ot sl G2
ﬂ;’v Rotor Angle Mo Shift _ Gen Bus 3 #1

~ 7] Rotor Angle: SubPlot

— Subplot 4- add Speed of Generator 2 i i ot

how Filter ﬂh Rotor Angle _ Gen Bus 2 #1
lnb‘" Rotor Angle _ Gen Bus 3 #1

Plots, Subplots, Wxis Groups Plot  Tile Block 1
= i | ~ [7] Speed: SubPlot

* For Subplot 4, instead of plotting . = R T

W’ = f"u'v Speed _ Gen Bus 2 #£1
Delete Plot W% Speed _ Gen Bus 3 £1

° . L m W #1:
time on the horizontal axis, we .l [ s o]V ———
Iﬂl‘?’ Delete Subplot L ™ Add new plots here
W

will plot the Generator 2 rotor O gee——————

v Add ne Delete Axis Group Mode Add Plot Delete Subplot
W Ade Delete Plot Series thel| | Collapse Al Expand All
angile ( be
Generate Selected Plot -spe
Add Flot
Collapse Al Expand Al Maximum plot series
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e Select the fourth Subplot

item, indicating the speed of
Gen 2

e Select the “Horizontal Axis”
tab

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

T7: Plot Definitions

TS9Bus Bus Fault Plot2.pwb

Example: Change Horizontal Axis Variable

Plots, Subplots, Axis Groups Plot Title Block  Chart || Horizontal Axis | vertical Axis = Plot Series

hd Gen_MwW
[T 1: SubPlot
W E MW PlotVertAxisGroup
(W MW _Gen Bus1 #1
(W MW _ Gen Bus 2 #1
(W MW _Gen Bus 3 #1

Mote: The horizontal axis is shared by all plot series on a subplot

Subplot Mumber

Show Axis Scale

Automatic [ ]Round
[ Jinverted
W E Rotor Angle Mo Shift: PlotVertAxisGroup

Maximum
Logarithmic ~ Font Size -m =
{W¥ Rotor Angle No Shift _ Gen Bus1 #1 !

f'u'r Rotor Angle No Shift _ Gen Bus 2 #1 Title
f'u'v Rotor Angle Mo Shift _ Gen Bus 3 #1| | [+ Vvisible Font Size = []Bold

v [T Rotor Angle: SubPlot | (] 5pedfy color I:I Py

r"u'v Rotor Angle _ Gen Bus1 #1

r"u'v Rotor Angle _ Gen Bus 2 #1
Horizontal Axis Value

Add Subplot Delete Subplot

Increment

Minimum

Automatic [ ]Round

(W Rotor Angle _ Gen Bus 3 #1
v [T Speed: SubPlot

W Speed _Gen Bus1 #1 Clear
f'u'v Speed _ Gen Bus 2 #1 Object plotted |Gen ol | Choose...
(W Speed _GenBus 3 #1 i

v illaipaad e Field plotted Rotor Angle | Choose. ..

r"u'v Speed _ Gen Bus 2 #1
ad = ODIOTS 2re

f'u'v Add objects/field combinations here

Add Plot Delete Subplot

Setup plot of
speed vs. rotor
angle

Collapse Al Expand All

Save Plot Definitions to Auxiliary File Load Auxiliary File
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Plot Definition Example

Rerun the simulation

If desired, save the

case as “TS9Bus Bus

Fault Final Plot”

T7: Plot Definitions

TS9Bus Bus Fault FinalPlot.pwb

RotorAngle_Gen Bus1#1 W
Rotor Angle_Gen Bus 3#1

Rotor Angle_Gen Bus 2#1

Gen_Ww = o %
“120m0 S IPI|
2204 801 1.0070 1 |
-1 150
o] 1401 1.0050 f
1509 120 1.0050
10X 1003 |
4] 100 1.0040 “.Iu’\
1209 80 \
ai| o0 1.0030 ] | U. ) {,
4 40 1.0020 | i || I,r-||
{7 1.0010 l' A
E 0 d ]'l. | [~ I
04 207 1.0000 }—— 1 \ '
' ll l'd' 5% N4y
0.8990 7 4
i
v
¥ — MW_Gen Bus1 # — MW _Gen Bus 2 #1 2 2 A 5 o 3 ) g o
2 MW _Gen Bus 3 #1 gle No Shift_Gen Bus
"2 Rotor Angle No Shift GenBus 2#1 [ Rotor Angle Mo Shift_Gen Bus 3#1 [ Speed_Gen Bus1#1 v Speed_Gen Bus 2#1 [ Speed_Gen Bus 3#1
g i g 5 peed_ peed_ peed_
i B W L e e | R = e
- I ATAVAY A
85— ; % ~.
O 1.0080 7 \\ \
E i
:g_ 1.0050 P e e ‘\ \
-~
35 1.0040 ] i ?&“\\ ' 3
3 \ III' |
0 1.0030 ————— \ {
25 II ot R N / /
207 1.0020 \ - /f__;"__ e ) y, P,
=
15 N / N \
107 A\ A ot N 'f\ i /@:’3\\\\ 1 e
57 Tt ‘\/ \/-“ﬁ‘ NS | 1.0000] AL S } !
o { lUl S ‘h-,_______::-/_d- e
f 0.9990 \\-___ —— e —
= B
-

T T T T T T
] B3 &0 &2 &4 ] &3
Rotor Angle Gen Bus 2 #1

| v Speed_Gen Bus 2 #1 |
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Using Plot Definitions to Design a Case Information

Display

* Ultimately, the plot definition defines a list of plot series to show on
the chart.
| Show/Save Selected FlotData | | Save Plot Images for Auto-Save Options

o EaCh pIOt Series SpeCifieS d _F‘ Show in Case Information Display Title Black

Generate Selected Plots | | Close Plots

1 1 : Save to TSGetResults Integrated Header lame | Click Add Plot
particular field for a particular s —
° Save to T5GetResults Separate Files [ b -
O DJ e Ct Save to Playln Auxiliary File Eljnb:' ihm ZZI:;"ID-t T:IZ;SBVE :IZ..:I.BQE et i
Save to WECC J5IS File Dn ex ofa : =
. : s g Met (*.EMF)
® T 1e tl m e Va I ueS for these Save to Comtrade 1991 ASCIl Format F o _—
° - Save to Comtrade 1999 Binary Format i_SLEpl_Dtls_Mlidel _—
p Ot S e rl e S Ca n b e d I S p I aye d Saveto Comtrade 2013 CFF Binary Format TiJ:rgiwe;:;;‘;'
W Rotor Argle _GenBus 221 || -
. (W Rotor Angle _ Gen Bus 3 #1 e e
* Click the Show/Save o

B
Color for all Subplots
ﬂfvSpeed_GenBusZ#l Sifi
B

Selected Plot Data and P

f"u’& Speed _ Gen Bus 2 #1

°
t h e n S h OW I n Ca S e i Rfud.:iro?:ljuefg;eeld combinations here
° °
Add Plot Delete Subplot
I n fo r m a t I O n D I S p I ay - Maximum plot series for which legend is shown by default =

Collapse All Expand Al

Save Plot Definitions to Auxdliary File Load Auxiliary File
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Show Selected Plot Data in Case Info

 Columns show the data relevant to the selected plot

Stability Data for Selected Plots - O X
- o % 4 %0 ;% | &4 f&n Records = Set~ Columns = * H.E* "&Ev T = . fig~ HH  oOptions -
Time Gen Busl | Gen Bus 2 [Gen Bus 3 | Gen Busl | Gen Bus 2 | Gen Bus 3 | Gen Bus1 | Gen Bus 2 | Gen Bus 3 | Gen Bus1 | Gen Bus 2 | Gen Bus 3 |
#1 MW #1 MW #1 MW | #1 Rotor | #1 Rotor | #1 Rotor | #1 Rotor | #1 Rotor | #1 Rotor | #1 Speed | #1 S5peed | #1 Speed
Angle Mo | Angle Mo | Angle No Angle Angle Angle
Shift shift Shift
1 0] 71.63855] 162.99657 84.99932 3.58592 61.099% 5413307 3.58592 61.099% 5413307 1 1 1
2 0.02( 71.638%4 16299736 34.99963 3.58593 61.09991 54.13308 3.58592 61.0999 5413307 1 1 1
3 0.04( 71.63963 16299326 34.99993 3.585%4 6£1.09994 54.13300 3.58592 61.09991 54.13307 1 1 1
4 0.06( 71.64056 16299919 85.00019 3.58597 61.09993 54,1381 3.58592 61.09993 54.13805 1 1 1
5 0.08( 7164167 163.00007 8500037 3586 61.10003 54.13811 3.58592 61.00995 54.13803 1 1 1
& 0.1] 764291 163.00082  35.00047 3.58e04  61.10007  54.13311 3.58593 61.099956 54,138 1 1 1
7 012 71.64418 163.00142 85.00049 3.58608 6110011 54,1331 3.585%4 61.099983 54.13797 1 1 1
3 014 71.64543 163.00131  85.00042 3.58612 61.10014 54,1381 3.58596 61.09999 54.13794 1 1 1
) 016 71.64858 163.001599 85.0003 358616 6110016 54.13308 3.58599 61.09999 54.13791 1 1 1
10 0.13| 71.64753 163.00195 85.00014 3.58619 6110017 54.13306 3.58602 61.09999 54.13733 1 1 1
11 0.2] 71.64838 163.00174 84.999593 3.58622 6110015 54.13803 3.58605 61.09998 54.13786 1 1 1
12 022 71.64893 163.00137 84.99932 3.58625 6110014  54.13801 3.58608 61.09997 54,1374 1 1 1
13 024 71.64922 16300081 34.99971 3.58626 61.1001 54.13799 3.58611 61.00095 54.13734 1 1 1
14 0.26| 71.64925 163.00039 34.99964 3.58627 61.10007 5413797 3.58613 61.00093 54.13783 1 1 1
15 0.23| 71.64901 16299938 B54.99962 3.58626 61.10003 54.13796 3.58614 61.09991 54.13734 1 1 1
ﬂ Close
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TS9Bus Bus Fault NoPlot.pwb

Create Plot Definitions from Results to Save Grids

e Plot Definitions can be created from “Results to Save” grids
— Select objects (rows)

— Select fields (columns) RS
— Choose Make Plot Make Plot
 Make Plot — everything plotted on same axis group GrEiL.]aFI'dby
e Group by Field — each field on different axis group Make Plot
e Group by Object — each object on different axis group GE,“EE:J

e 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”

e Move the Speed column next to the Rotor Angle Column
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TS9Bus Bus Fault NoPlot.pwb

Example: Plot Definitions from Results to Save Grids

e Select Speed and Rotor
Angle for all generators;
three options appear

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

group

 Two axis groups are
created

T7: Plot Definitions

Result Storage

Where to Save/Store Results Save Results Every n Timesteps:

Store Results to RAM I:I =
[ save Results to Hard Drive B [ oo Not Combine RAM Results with Hard Drive Results
[ save the Results stored to RAM in the PWE file Save the Min/Max Results stored to RAM in the PWE fille
Store to RAM Options | Save to Hard Drive Options
Mote: All fields that are spedified in a plot series of defined plot will also be stored to RAM.
] 5tore Results for Open Devices Set All to NO for All Types Set Save All by Type ...
Generator  Bus Load  Switched Shunt Branch Transformer Line Shunt DC Metwork Aggregations  System
Set All NO D 5 % ‘>||" *_0-3 ;'3_3 M 9&0 Records = Geo = Set~ Columns - ' .E' h

Mumber|Mame o D Area Save All| Save [Save Save Save
From of Bus |Bus Mame o Rotor |Rotor Fower W
T Gen Angle |Angle Angle
Selection: e
T 1 1 Busi 1 1 NO NO NO NO MO
-4 =10 1 T T U U L§ L) HU T
3 FJBus3d 1 1 NO NO NO NO MO
Make Plot
Group by
Field
Rlots, Subplots, Axis Groups Make Plot
4 Gen_Speed, MW Mech Gg’b Ct;“" 7 - 5
N E Speed: PlotVertAxisGroup I C r O u p O t S
W Speed _Gen Busl #1

ﬂh Speed _ Gen Bus 2 #1

Speed  GenBus 3 #1
W% MW Mech _ Gen Bus1 #1
W MW Mech _ Gen Bus 2 #1
W Mw Mech _ Gen Bus 3 #1
v Add new plots here

ﬂh Add objectsffield combinations here

by Field

Add Plot Delete Plot

Collapse All Expand All
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TS9Bus Bus Fault NoPlot.pwb

Example: Plot Definitions from Results to Save Grids

&
« Keep Speed and Rotor Angle

Where to Save/Store Results Save Results Every n Timesteps:

S e | e Ct e d fo r a I I g e n e r a t O rS E:’r::::::fg:;: D :I = []Do Mot Combing RAM Results with Hard Drive Results

[J5ave the Results stored to RAM in the PWE file Save the Min/Max Results stored to RAM in the PWE file

Store to RAM Options | Save to Hard Drive Options
. C I i C k ll IVI a k e P | O t G r O u b MNate: All fields that are specified in a plot series of defined plot will also be stored to RLAM.
p y [J store Results for Open Devices Set All to NO for All Types Set Save All by Type ...
Generator  Bus Load  Switched Shunt Branch Transformer Line Shunt DC Metwork Aggregations  System

Object” to put each generator - e T

Mumber|Mame o [} Area Save All| Save [Save Save Save Save Save
From of Bus |Bus Mame o Rotor |Rotor Power | Speed | MW MW
° e e Selection: Gen Angle |Angle | Angle Mech
Ma Shi
in its own axis group . — e —
Hlots, Subplots, Axis Groups Maka-Rlat 4 B T T 5L ™ 5 L 5L il [w] (@] MO
B 3 3 Bus 3 NO NO NO NO NO MO 1=

1 1
» E Gen Bus1 #1: PlotVertAxisGroup Make Plot | - k
PY Th 1 W Speed _ Gen Bus1 #1 G’g;ﬁ'db\" I C to Grou p
ree aXIS groups MW Mech  Gen Bus1 #1
v E Gen Bus 2 #1: PlotVertAxisGroup Make Plot .
ﬂhSDeed_GenBusz#l Géob";zgy < PIOtS by ObJeCt >
t d W MW Mech _ Gen Bus 2 #1
a r e C re a e | & Gen Bus 3 #1: PlotvertAxisGroup
f"u’\- Speed _ Gen Bus 3 #1
(W% MW Mech _ Gen Bus 3 #1

A Add new plots here
ﬂh Add objects/field combinations here

Add Plat Delete Plot

Collapse All Expand Al
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