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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.

e 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

e 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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Plots Page

Device

Type e

Field 7

Defining Plots

Plot Designer tab
\ Plot D’efinition Grids tab

Plot Series tab

\

Transient Stability Analysis
Simulation Status

Run Transient Stability

Select Step

Finished at 10.000

- Simulation
\ [#- Options

G- Result Storage
MFlots

- Plot Designer
- Plot Definition Grids
-- Results

- Transient Limit Monitor

For Conjghgency:

My Transient Contingency -

= =E=

PicWPesigner | plot Definition Grids

\

Device Type [Bus

Choose gelds
Angle
y & Angle, Mo Shift

@ Freguency

# Gen Mvar Total
# Gen MW Total

# Load Mvar Total
& Load MW Total

/ ® Vo)

Choose Ohjects

(=] Sortby ) Mame @) Number

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

Select All Clear Al

[T show only objects available in results

(1) Select the Device Type

{2} Select a set of fields and a set of objects

Generate Selecti:l Plots \

rd

o .
(3) Click the Add == button f X |
Plots, Subplots, Axis Groups | Flot I Chart I HUriz%ﬁl Axis
= 3 Bus_V {pu) | vertical Axis | Plot SeNes

ﬂh WV (pu) _Bus'4

[addpiot | [ Deletepiot |

[ Collapse Al ][ Expand All ]

Mote: The plot series represents OME actual line on a chart

Object plotted Bus'4

Field plotted v {pu)

Plat Series Visible
I

Line Attributes

Color

B -
Thickness S

Stairs Mo -
Symbol Every 0

E

\.

Point Attributes

[ Save Plot Definitions to Auxiliary File

)

[ Save All Settings To 1[ Load All Settings From ]
y 4

More tabs
available
on Plot
Designer

page

Customize
~the plot
line.

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

Series

Device Type | Generator e

 Choosing your Plot seriy
— Choose Device Type

Choose Fields

Accel MW

Field Current
Field Voltage (pu)
Mech Input

Mwvar Terminal

MW Terminal

— Choose Multiple Fields

— Choose Multiple Objects

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

Rotor Angle
Rotor Angle, NoShift |
[

L) ]
Stabilizer Vs
Term. PL

Choose Objects

(=] Sort () By Mame (@ By Number

1 (Busl) #1 [156.5kV]

2 (Bus 2) #1 [18 kv]

— Add >> Group Objects
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Elements of the Plot Definition

 Plot
— A single window showing plotted results
— A ssingle 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
e 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

Add Plot

* Right-Click on Plot Element N
to see options to Add or Delete |  adsubpict

Delete Subplot

— Options will be enabled based ki s Groun
on where you right-click Delete Avis Group

Delete Plot Series

e Add and Delete buttons are on
the Vd riou S ta bS Plot | Title Block | Chart | Horizontal Axis | Vertical Axis | Plat 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

T7: Plot Definitions © 2012 PowerWorld Corporation 6



Tabs on Plot Designer Page

. PlOt Ta b P |0t Tab\ Plot |T|ﬂe Block I Chart I Horizontal Axis I Vertical Axis I Flot Seriesl

- Options apply to plOt Pl T59 Bus Bus Fault FinalPlot D
_ When tO ShOW pIOt Name the plot RenamePIot] [ Add Plot ] [DeletePIot

_ OpthhS tO dISp|ay the SprIOtS (\ﬁ-‘lhzntDSh?W the plot N\ Auto-Save an Image File of the Plot
) — O nmpletlnn. of a run hen - - Auto_
 Title Block e O SO e | e | Save
— Options for a title block on plot e — |
. (0 Left-Right, then Down - m ag es
* Ch a rt Ta b TI | e m Od e —> @ Top-Bngtb:-m, then Right 600J5 f P | t
—_ O ptlons a p p Iy tO SuUu prOt \- ) Mone (user-spedfied) y Mote: Files are saved to the directory O 0 S

spedified in the Results Storage, Hard

— Background, title, footer o i o ety
* Horizontal Axis Tab

— Options apply to subplot

— Set axis object, axis title, scale _
e Vertical Axis Tab Format the Plot Series

— Options apply to axis group
— Axis title, scale, axis group buttons

-

Maximum plot series for which legend is shown by default 16 =

( | Plot I Chart | Horizontal Axis | Vertical Axis | Plot Serieg/List |

Mote: The vertical axis contains the list of plot series below
° Plot Serles Tab Axis Group Mumber 1 [ Add Axis Group ] Delete Axis Group]
— Options apply to each plot series [ B Ak %8 5% | @4 88, | Records ~ set - Columns - EF- | 8- Wo- ER- oo @B 2
—_ Series “ne Style' V|s|b|||ty' COIOr, etc. Object | Variable |5ty|e Visiblef] Calor [Thickness| Dashed |513irs Symbol | Symbol |Width Height|
Every
1|Gen'1"'1" TSGenP Line 'T'ES‘ o 2] 5olid Mo 0
2|Gen'2''1' TSGenP e YEs 2 Solid No 0
3|Gen'3'1" TSGenP e YEs N 2 Salid No 0
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Plot Designer:
Title Block

e Show
® S h ow Plot Tile Block | Chart | Horizontal Axis | Vertical Axis | Plot Series
Data / Time Plot Name  T59 Bus Bus Fault FinalPlot

[ Rename Plot ] [ Add Plot ] [Delete F'Int]

e Sizing

. ("] sShow Title Block on Plat Font Size 10 =
® LOcat olp! Show Date and Time in Title Block
_ — Where to show the title block

—_ Top/Bottom Title Block Height % 15.00 3 = Top of Plot

- . Right Memo Width % 50.00 = (@ Bottom of Plat
* Font Size

Left Memo Right Memo
e Left Memo
 Right Memo
PY h W L Shaw Logo Image in Title Block
S O Ogo Logo Image
—_ C u Sto m Logo If none, the PowerWorld logo will be used.
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Plot Designer:
Chart Tab

° VISIble In GUI, the Subplot Number is managed internally, but
when using AUX files, this is the key field for the subplot
L CO | O r | Plot | Chart |Horizontal Axis | Vertical Axis I Plot Series|
Mote: The chart attributes are assigned to one subplaot,
[ Tit | e’ FOOte r Subplot Mumber 1 [ Add Subplot ] [ Delete Subplot
. Visible Background Color
° LO Cat I O n Title Location
[¥] visible Font Size 12
_ Used When [| specify Color
plot is not set
to one of the ooter
(lTiIe” modes ".l'iSitl|E Font Size 12 :
[] Specify Color
 Advanced
O pt i O n S Advanced Options Filename

Browse... ] [ Clear ]

— A file location
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Plot Designer:

Horizontal Axis Tab

Show Axis
Inverted
Logarithmic
Title

Scale

Horizontal Axis
Value

— Defaults to time
— Change for a

“State Space”
plot

T7: Plot Definitions

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

| Plot | Chart | Horizontal Axis | vertical Axis | Plot Series |

Mote: The horizontal axis is shared by all plot series on a subplot
Subplot Mumber 1 l Add Subplot ] I Delete Subplot ]
Show Horizontal Axis on Plot Scale
Automatic [ | Round
[ ] Inverted _ —
Maximum 0.00 =
[] Logarithmic
Title Increment 0.00 =
7| Visi Font Si 12 =
Visible ant =lze I Minimum 0.00 =
[ specify Color IMJ Automatic || Round
Horizontal Axis Value
| Clear |
Object plotted | Choose... |
Field plotted Time Choose...
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e Show Axis

e |nverted

e Logarithmic

e Title
e Scale

T7: Plot Definitions

Plot Designer:
Vertical Axis Tab

In GUI, the Axis Group Number is managed internally,
but when using AUX files this is the key field for the
axis group

|Plat | Chart | Horizontal Axis | Vertical Axis | plot Series |

Mote: The vertical axis is shared by all plot series in an axis group
Axis Group Mumber 1 [ Add Axis Group ] [ Delete Axis Group
Shaow Yertical Axis on Plot S;E'IE .
Automatic Round
] tnverted Axis Side _ —
@ Left @ Right Maximum 0.00 =
[] Logarithmic =/ LE -/ r~ig
Title Increment 0.00 =
o | Visi Font Si 12 =
[¥] visible ont Size - I 0.00 =
[T spedify Color Automatic || Round
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Plot Designer:
Plot Series List

In GUI, the Axis Group Number is managed internally,

e A list of the but when using AUX files this is the key field for the
axis group
p | Ot series Plot | Chart | Horizontal Axis | Vertical Axis | Plot Series List
. . Mote: The vertical axis contains the list of plot series below
W h I C h a re I n Axis Group Mumber 1 [ Add Axis Group ] Delete Axis Group

the axis group | [ 4k 4 8| b 8 | secorss ~ set~ cotumns - [~

Object | Variable |Style|Visible| Color |Thickness|Dashed|Stairs|Symt
Ewver
1§cen 1 1]TSGenDelta Line YES 1 Solid Mo

2|Gen'?' '1' TsGenDelta Line YES |G 1 Solid Mo
3|Gen '3 '1 TsGenDelta Line ¥ES || EGNG 1 Solid Mo
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Pl
Pl

ot Designer:
ot 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

Plot | Chart | Horizontal Axis | Vertical Axis | Plot Series
Mote: The plot series represents ONE actual line on a chart
Object plotted Gen '3 'Y
Field plotted Speed Delete Plot Series
Plot Series Visible
Color -

N |

Plot Series Type |Line Series

Line Attributes Point Attributes
Style | Soiid - Diamond
Thickness 1= 5|
Stairs | - 5
Symbal Every 0=

© 2012 PowerWorld Corporation
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A Simple Plot

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

Plot
G,,_,;:,,g,, Subplot
Hierarchy: \
Plot,
Subpilot,
Axis group,
Plot Series
Plot Series

1 /4
Axis Group

© 2012 PowerWorld Corporation 14
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Plot Definition Example

e Open “TS9Bus Bus Fault NoPlot”

 This case has GENSAL and IEEET1 models

e We will be creating some plot definitions for this system
 Open the Transient Stability Dialog

Transient Stability Analysis [F=R(EcE Fx3

Simulation Status Mot Initialized

[ Run Transient Stability ] For Contingency: lMy Transient Contingency - ]

Select Step Simulation [ Add... ] [Delete... ] [ Rename. .. ]

e Simulation Time Values
[#- Options

[i]- Result Storage Start Time (seconds) 0.000 = S!Jedfv Time Step in .
" Plots End Time (seconds) 10,000 = a Seconds Eve nt IS a 3 = p h a.se
--Results — | © Cycles

[ Transient Limit Manitors Time: Step (seconds) 0.020000 = fau |t at b US 5

-- States/Manual Control
(- Validation
‘... SMIB Eigenvalues Transient Contingency Elements

[ Inzert Elements ] [ Clear all Hements] [ Insert Apply and Clear Fault ]

3 B btk % | # 48 | Records + ser~ columns - - | - Uty

HELCD

T B os HH | Options =

Object Pretty Enabled Time Objec | Description ‘ Caontingency Name |
(Seconds)
1 L} * 1[Eus Bus 5 YES 1.0000 Bus 'S FAULT 3FB SOLID My Transient Contingency
Process Contingencies 2|BusBus 5 YES 1.1000 Bus'S' CLEARFALLT My Transient Contingency
@) One Contingency at a i
() Multiple Contingencies
’ Save All Settings To l [ Load All Settings From ] [ Show Transient Contour Toolbar ]
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Example: Create a simple plot

e Click “Plots” to open the Plots page
* Plot Designer Tab and Plot Definition Grids Tab are available
e We'll use the Plot Designer Tab to create a simple plot

[®] Transient Stability Analysis [F=N(EoR|E>3

o =2

Simulation Status Mot Initislized NoO plOtS have

Run Transient Stability ] For Contingency: [My Transient Contingency -

Select Step ots | been defined
¢ Simulation I - — -
- Options Plot Designer | plot Definition Grids

(1) Select the Device Type

- Result Storage i
m ? Device Type [Generator v] (2) Select a set of fields and a set of objects [ Generate Selected Plots ]
P Choose Fields (3) Click the Add=>> button

i+ Plot Designer
¢ [ Plot Definition Grids @ Mech Inqu i Plots, Subplots, Axis Groups Plot
: & Mvar Terminal I
[ Results & MW Terming — y = 3 Add new plots here
oah . _— . A = . . .
'Sr;:xu?;t lel’T rI;"Iu:un:?:uTs # Rotor Angle i f"u'v Add objects/field combinatic PlotMame click Add Plot
-+ s Manual Control

: - Chooze Objects
[#- Validation J Add == Add Plot | |C

[=] Sortby () Mame @) Mumber

. SMIB Eigenvalues Group
i 4 m b
— ' iinen to show the plr
2}1 'I.-'] Add == add Plot Delete Plot (@ Completion of a stability run
I T Group cecution of 3 stahility
4 | i | » 3 (Bus 3) #1 [13.58 kV] Objects [ Collapse Al ] [ Expand Al ] on tI‘uE"emla_thu:ll'u of a stability run
Mzrmnallie chiman mlate
Process Contingencies
. [ selectAl | [ Clearal |
[] show only objects available in results [ Save Plot Definitions to Auxdliary File ] [ Load Auxiliary File ]
[ Save All Settings To ] [ Load All Settings From ] [ Show Transient Contour Toolbar ]
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Example: Create a simple plot

« Make asimple 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 plotitem appears in “Plots, Subplots, Axis Groups”
Show window

Click to Add

Generator || Potoesoner [pit defiton Grids|
fl e | d S —y Device Type [Generator

Select Rotor

Angle

Choose Fields
@ Mech Input
& Mvar Terminal
& MW Terminal

Select Bus

1 object

» & Rotor Angle

Choose Objects
[=] sortby (7 Mame @ MNumber

2 (Bus 2) #1 [18 kV]
3 (Bus 3) £1 [13.8kV]

| Selectal | [ Clearal |
[T show only objects available in results

(2) Select a set of fields and a set of objects [ Generate Selected Plots ]

- ] (1) Select the Device Type
(3) Click the Add>> button
N Flots, Subplots, Axis Groups

| Horizontal Axis I Vertical Axiz | Plot Series

(W% Rotor Angle _Gen '1"'1"

(o
L [ Gen_Rotor Angle
Add = ¥l‘[
= 1 Add new plots here

; Elusl #"1 15.5k _
/- Add ==

|"|ul'v Add objects/field combinatic

Plot | Chart

Show plot

PlotMame Gen_Rotor Angle

J'Cf:i:p: Rename Plot ] [ Add Plot ] E after ru n
Fields || 4 | m | k —/
- When to show the plot
Group (@ Completion of a stability run
iaC E d All -
Objects [ Colapee ol ] [ ___ ] 71 Nin the avan itinn nf a etshilite ron
[ Save Plot Definitions to Auxiliary File ] [ Load Auxiliary File ]

T7: Plot Definitions
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Example: A simple plot

e Click “Run Transient Stability”
A plot of the rotor angle at bus 1 is generated
e Save the case as “TS9Bus Bus Fault SimplePlot” for later use

T7: Plot Definitions

Gen_Rotor Angle

&

134 ;
12 E
114 E
10 ;
o
o
o
6 i
5 4 .
4 i
3 !
2]
14
04
EE
2
-3
4]
5]
5
7
&
T T T T T T
0 1 4 5 [ 7 ] 9 10
||7 —— Rotor Angle_Gen "1""1" I

@
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A Complex Plot

e Four subplots with multiple axis groups and
plot series

Axis Group Axis Group

Plots

Subplots 4

) LA
Plot series &£ g
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Plot Definition Example

 We will add more complex plot definitions to the
current example case by implementing the following
changes:

e Create 4 subplots with multiple series
e Create multiple axis groups and multiple plot series

e 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
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Plot Definition Example

* First, delete the existing plot by clicking the “Delete Plot” button

Transient Stability Analysis =3 oR |53

Simulation Status Mot Initialized

Run Transient Stability ] Pause Abort For Contingency: ’My Transient Contingency -
Select Step Plots
- Simulation -
[+ Options Plot Designer | Plot Definition Grids
[+ Result Storage i - (1) Select the Device Type
£ Flots Device Type [Generator ] (2) Select a set of fields and a set of objects ’ Generate Selected Plots l
: ) Choose Fields (3) Click the Add>> button
i~ Plot Designer & Accel MW
Plot Definition Grids & Ficld Current S Plots, Subplots, Axis Groups Horizontal Axis | Vertical Axis | Plot Series
ield Curren —
(- Results # Ficld Voltage (pu) L [=0w]cen_Rotor Angle Plot Chart
[ Transient Limit Monitors # Mech Input Add > {W¥ Rotor Angle _ Gen'1''1'
[#- StatesManual Control ) b = [ Add new plots here
& Mvar Terminal Plot M
[+ Validation & MW Terminal o ﬂ“ Add objects/field combinati ot Mame  Gen_Rotor Angle
- 5MIB Eigenvalues # Rotor Angle 'Gzltltilﬂ Rename Plot | | Add Plot | [
=
# Rotor Angle, No Shift s
# Speed - [|Add == When to show the plot
== Grouy i il
Choose Objects Objecl:s G Completion of a stability run
[=] Sortby @) Name @) Mumber () On the execution of a stability run
() Manually show plots
1(Busl) #1 [16.5K Tile Subplots Mode
2 (Bus 2) #1 [18 kv] Left to Right, Then Down
3(Bus 3) #1 [13.8kV] @) Top to Bottom, then Right
MNone {user-specified locations)
4 | [} | 3
AddPiof | DeletePlot | )
[ Collapse Al | [ Expand al
Process Contingencies
(@ One Contingency at a time [ selectal | [ Cearal | — — - — -
) Multiple Contingencies [ show only objects available in results [ Sawe Plot Definitions to Auxiliary File ] [ Load Auxiliary File ]
’ Save All Settings To ] [ Load All Settings From l [ Show Transient Contour Toolbar l I'L Close ‘
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Plot Definition Example

(Buses 1, 2, and 3).

list).

appearance; set Thickness to 2 for each plot series.

==

[®] Transient Stability Analysis
Simulation Status

Mot Initialized

| Run Transient Stabilty |
Select Step

For Contingency: [My Transient Contingency

_Click

- Simulation
-- Options
[ Result Storage
- Plots

- Plot Designer

i [-Plot Definition Grids
-- Results
-- Transient Limit Monitors
-- States/Manual Control
(- Validation

... SMIB Eigenvalues

Select what
to plot

Plots

Choose a Device Type (Generator), Field (MW Terminal), and Objects
Then click the “Add” button (or drag from the field list over to the plot

Next click on the Plot Series tab (far right) to customize the plot’s

=m[E=n

Plot Designer | plot Definition Grids

, Add
/

Device Type [Generator

Choose Fields
@ Field Current
& Field Voltage (pu)
& Mech Input
& Myar Terminal
.
i ODater Amala

Choose Objects

[=] Sort by ) Name

Or

@) Murnber

1(Bus1) #1 [16.5kv]

2 (Bus 2) #1 [18kV]
3 (Bus 3) #1 [13.8K

Process Contingencies

[ selectal | [ Clearal |

M [T show aonly objects available in results

t the Device Type

ck the Add=> button
Plots, Subplots, Axis Groups

¥elect a set of fields and & set of objects

[Plot | chart [ Horizontal Axis | Vertical Axis | Plot Series List

[ Generate Selected Flots l

) = [ Gen_MW Terminal Mote: The vertical axis contains the list of plot series below
My Terminal _ Gen '1''1'
> % MW T::E:::I :G:: -~ Axis Group Number 1 Add Axis Group Delete Axis Group
W% MW Terminal _Gen '3 't B 5k %0 5% | dh ?f‘cn| Nemane @ o=y G|
= [ Add new plots here
ﬂh Add objects/field combinatic Object Variable ‘Style Visible | Color Thickness| Dashed
4 m | b 1|Gen'1'T TSGenP Line YES 2] Solid
2|lcen'2't  TSGenP  Line vES [N 2 Solid
Add Plot Delets Plot 3leen's'r Tseenr  Lne vEs [N 2 solid
[ collapse Al | | Expandal | < [ 4
[ Save Plot Definitions to Auxiliary File ] [ Load Auxiliary File

’ Save All Settings To ] [ Load All Settings From ]

[ Show Transient Contour Toolbar ]

T7: Plot Definitions
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Plot Definition Example

e Once the plot is designed, save the case as “TS9Bus
Bus Fault Plot2” and rerun the simulation

e Asingle plot with

three time series .
should now -
automatically
appear f§
||7 — MW Terminal_Gen'l''l'[¥ == MW Terminal_Gen '2' '1'|[¥ === MW Terminal_Gen '3''1' I
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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
a d d a n a XI S v] (1) Select the Device Type
(2) Select a set of fields and a set of chjects ’ Generate Selected Plots ]

Device Type [Generator
g ro u p Choose Fields (3) Click the Add=> button
# Field Current i Plots, Subplots, Axis Groups | Plot I Chart I Harizontal Axis | Vertical Axis |Plot Series Li5t|

. . # Field Voltage (pu) F 1 | anis is shared by all Elic i
_ nght CIICk On # Mech Input | Bum;ﬂddplot axis is shared by all plg [ an axis aroup
the plot . ] (WMiTer  Delete Plot e ! Dt s
p # Rotor Angle ~||Add »= = a I':gdh:::\-rpelr Add Subplot &l Axis on Plot Ie H
1 [ ] e, hift Group W L | Automatic 7] Round
series an d - gsiLAnge s hElE [V Acd abj Delete Subplot ois S;:E > Rich Masdimum 0.00 =
“ # Stabilizer v 55 @Left () Right -
Se | ect Ad d ] Terrr:.lz:Lrl ; AC::E-_.D Increment 0.00 =
H ” = 7 |objects Delete Axis Group Font Size 17 |l -
AXIS G ro u p Choose Obj!acts ) - Minimum 0.00 3
S t (=) sortby ) MName @ Number Delete Plot Series lor Automatic [] Round
— Selec |
“" . I 2 (Bus 2) #1 [18kv]
Vertica 2 Gos ) 41 (15501
e
Axis” tab and
H o
click “Add
. ) €| [ | 3
Axis Group
[ Collapse all ] [ Expand Al ]
[ selectal | [ clearan |
[] show only objects available in results [ Save Plot Definitions to Auxiliary File ] [ Load Auxiliary File ]
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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 C(Click the “Add” button. There are now two axis groups.

plts | “Vertical Axis”
Potbessne [ratpemnans] | TWO @XIS groups in the plot 7

(11
. and “Plot
Device Type [Generamr v] Zg Sslsit : :eti?icieeldzgid a set of objects [ Generate Selected Plots ] / - -
Choose Fields 3) Click the Add>> button Series List”
# Mech Input = Plots, Subplots, Axis Groups | Plot | Chart | Horizontal Axis | Vertical Auis | Plot Series List

& Mvar Terminal
& MW Terminal |,_ | = 3 Gen_MW Terminal Mote: The vertical axis contains the list of plot series below tabs S h OW
= |Add > = E PlotVertAxisGroup 1
& Rotor Angle B
g fb'v MW Terminal _ Gen '1' "

Axis Group Mumber 2 [ Add Axis Group ] [ Delete Axis Group ] 0 ptl O nS

# Rotor Angle, No Shift . inal . - . -
# Speed (W ::ﬂj ;erm!nal_gen i ] Ba Ak % 5% | % ?&D| Records = Set~ Columns v f t th
- erminal _ Gen '3 "]
:EEEJI'Z:FIVS ~ || Fields = E Object Variable |5ty'|e Visible | Color |Thickness| Dasl SpeCI IC O e
j Rotor Angle, No Shift I
Choose Objects i % o e oo 1]Gen'T'1 TSGenDeltaNoshift Lne  VES -L, Asoid selected axis
[zJsortby © Name @ Number otor Angie, 1o SATL 2|Gen'2'1' TsGerDeltahoshift Lne  ves [ 2 Solid
Rotar Angle, Mo Shift _ - ) ; » )
o Addr:::w plots here 3lGen'3 't TsGenDeltaMoshift Line  vES [N 2 Solid g rou p
;g;flz}} i;ll [[1;__:3' i\ﬁ’] ﬂ.l‘- Add objects/field combinatic
3 (Bus 3) #1 [13.8K ) = I ; . .
— Customize as desired
[ Callapse All ] [ Expand Al ] <« [ r
[ selectal | [ Clearal |
[ Show only objects available in results [ Save Plot Definitions to Auxiliary File ] [ Load Auxiliary File ]
All Settings From l [ Show Transient Contour Toolbar ]
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Plot Definition Example

e Rerun the
simulation

e Asingle plot
with two
different axis
groups, each
with three time
series, should

0

now _ MW Terminal
automatically Axis Group
1 2 3 4 5 6 7 8 9 10
[V == MW Terminal_Gen'1''1l' [V =—— MW Terminal_Gen'2''1'
[V =—— MW Terminal _Gen '3''1' v Rotor Angle, No Shift_Gen '1' '1'

v

Rotor Angle, No Shift_Gen '2' '1'[v'

Rotor Angle, No Shift_Gen '3''1'
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Example: Add Subplots

e Click “Add Subplot” three times (9 Scec e Do T =

(2) Select a set of fields and a set of objects
(3) Click the Add>> button

Plots, Subplots, Axis Groups

o Make the fOIIOWing M = [ Gen_MW Terminal

= [Cl SubPlot 1
b I t = E PlotVertAxisGroup 1
S U p O S add > (W% M Terminal _ Gen'1"'1'
' (W M Terminal _ Gen '2' "1

— Subplot 2- add all Rotor [V M Termina_cen'3

= g PlotVertAxisGroup 2

Angle series Add subplot | N s e e s ~comz
— Subplot 3_ add a” Speed (1) Select the Device Type

{W Rotor Angle, Mo Shift _ Gen'3''1'
= SubPlot 2
(2) Select a set of fields and a set of §bjects Geng =
S e ri e S (3) Click the Add>= button

ﬂh Rotor Angle _ Gen '1''1'
Plots, Subplots, Axis Groups

ﬂh Rotor Angle _ Gen '2''1'
Flot |:Chart ﬂu’anh:nr Angle _Gen'3 "1’
— Subplot 4- add Speed of |“ B scha

= @ SubPlot 3
W M

f'b'v Speed _Gen 11

Generator 2 e M et eon's-:
. . E{;T:ﬂr:‘:: Add Subplot g ﬁﬁl,:,bgbmd s
e For Subplot 4, instead of (o|  Cectesubc SO i it

m Ro Add Axis Group ﬂu\ Add objects/field combinations here

. . {W¥ Rot -
plottlng tlme On the Delete Axis Group

= [ Add new pl

horizontal axis, we will o] oseprseie T
plot the Generator 2

rotor angle r— ;

[ Collapse Al ][ Expand All ]
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Example: Change Horizontal Axis

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

Variable

(1) Select the Device Type

(2) Select a set of fields and a set of objects

[ Generate Selected Plots ]

(3) Click the Add>= button
Plots, Subplots, Axis Groups

= 3 Gen_Mw Terminal
= 3 SubPlot 1
= E PlotVertAxisGroup 1
Add > (W% MW Terminal _ Gen'1''1"
Group ﬂ.'\ MW Terminal _ Gen '2' '1'
Fields {W% M Terminal _Gen'3''1’
= E PlotvertAxisGroup 2
. (W Rotor Angle, Mo Shift _Gen 't '
Ohiects (W Rotor Angle, Mo Shift _Gen "2 '1
- {W Rotor Angle, Mo Shift _Gen 31
= & SubPlot 2
ﬂ.’u Rotor Angle _ Gen'1''1'
f"u'u Rotor Angle _ Gen'2''1
W Rator Angle _ Gen'3''1'
=l [l SubPlot 3
ﬂh Speed _Gen'1''1
ﬂ.’r Speed _Gen'2''1
Speed _Gen '3 '

\W Speed _Gen'2'1'

= 3 Add new plots here

Add ==

ﬁ"v Add objectsfield combinations here

Add Plot Delete Subplot

[ Collapse ll | [ Expandal |

© 2012 PowerWorld Corporation

[~ Setup plot of speed

[Pt | Chat Horizontal Axis J!arﬁ-:al Axis | Plot Series |
MNote: The horizontal axis is shared by all plot series on a subplot

Subplot Mumber 4

| Addsubplot | [ Delete Subplot |

Show Horizontal Axis on Plot Scale
Automatic [~] Round
[T1nverted . =
Maximum 0.00 =
|| Logarithmic
Title Increment 0.00 =
7 visi Font 5i 12 =
Visible ont wize = Minimum 0.00 =
[ specify Color Automatic [|Round

rHorizu:untal Axis Value

Object plotted Gen'2 't
Field plotted Rotor Angle

VvS. rotor angle
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Plot Definition Example

T58 Bus Bus Fault FinalPlot

e Rerun the
simulation

e |f desired, save the
case as

“TS9BuUs Bus Fault
Final Plot”
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Using Plot Definitions to Design a Case

Information Display

e 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
Selected Plot Data
in Case Info button

T7: Plot Definitions

(1) Select the Devi

(2) Selecta tfﬁld d set of objec

(3) Click the Add = button
Plots, Subplots, Axis Groups

- C@ SubPlot 1

(W% M Terminal _¢
W Mw Terminal _¢
= E PlotVertAxisGroup 2
|""u'1 Rotor Angle, Mo
|""u"$ Rotor Angle, Mo
ﬂ."\« Rotor Angle, Mo
- [O@ SubPlot 2
i}

=] [ T59 Bus Bus Fault FinalPlot  »

= E PlotVer tAxisGroup 1) _
(W% MW Terminal _ ¢~

(AddPiot | [ DeletePlot |

| collapse al || Expand All |

| Generate Selected Plots |
I Show Selected Plot Data in Case Info l

Plot  |Chart |Horizontal Axis | Vertical Axis | Plot Series

Plot Name  T59 Bus Bus Fault FinalPlot

| Rename Plot | | AddPlot | |Delete Plot|

When to show the plot

@ Completion of a stability run
0On the execution of a stability run
Manually show plots

N Tile Subplots Mode

Left to Right, Then Down
@ Top to Bottom, then Right
Mone (user-specified locations)

| Save Plot Definitions to Auxiliary File | | Load Auxiliary File |

© 2012 PowerWorld Corporation
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Show Selected Plot Data
in Case Info

e Columns show the data relevant to the
selected plot

-~

-

Stability Data for Plot: T59 Bus Bus Fault FinalPlot = [ =[]
Time GenBusl | GenBus 2 [GenBus 3 | GenBusl |GenBus 2 | GenBus 3 | GenBusl | GenBus 2 | GenBus 3 | Gen Busl | Gen Bus 2 | Gen Bus 3 | Gen Bus 2
#1 MW #1 MW #1 MW #1Rotor | #1Rotor | #1Rotor | #1Rotor | #1Rotor | #1Rotor | #1 Speed | #1 Speed | #1 Speed | #1 Speed
Terminal | Terminal | Terminal | Angle, Mo | Angle, No | Angle, Mo Angle Angle Angle
shift Shift shift

49 0.96 71645 163 85 3.580 6l.1 54,138 3,586 611 54.138 al [=1] al [=1]
50 0.98 71645 163 85 3,580 6l.1 54,138 3,580 611 54.138 &l [=11] &l [=11]
51 1 71.645 163 85 3.586 ol.1 54,138 3.586 611 54,138 &l al &l al
52 1 26. 704 05,208 43.084 3.580 ol.1 54,138 3.580 6l.1 54,138 ol [=1] ol [=1]
33 1.02 24,237 62.82 42.416 3.627 61.43 54.435 3.4904 61,207 54,212 80,012 00,093 00.034 00,093
il 1.04 21,266 651,155 3.754 62,435 55.342 2,852 61.532 54,44 00,024 00,137 00,169 00,137
55 1.06 17.897 00,039 41.745 3.973 54,123 55,868 1.8926 52,075 54.821 00,037 60,232 0,255 60,232
=) 1.08 14,1588 59.513 42, 166 4,289 06,499 59.01 0,631 02.841 55,352 00,051 00,378 o0.34 00,378
a7 1.1 10,201 59.337 42,961 4,709 059,564 6l.75 -1.027 £63.828 56.023 60,066 00.474 00,423 00.474
58 1.1 1,228 174,186 91.552 4,709 069,564 6l.75 -1.027 £3.828 56,023 00,066 00,474 00,423 00,474
59 1.12 -5, 965 179.559 95.88 5.298 72.934 04,753 -2.74 54,895 56.72 00,035 00,45 00,405 00,45
[=1] 1.14 -14.23 185,345 99.514 5.93 76,183 o7.594 -4, 364 05,833 57.3 o0, 106 o0.44 00,379 o0.44
61 1.16 =20, 306 190,536 102,351 6,768 79.275 70,214 -3.71 06,797 57.737 00,128 a0.416 00,346 a0.416
02 1.18 -24.966 195,327 104,324 7772 82,176 72,579 -0, 796 o7.603 58.012 00,152 00,337 00,309 00,337
63 1.2 -28.02 199.613 105,396 3.951 34.5854 74.661 -7.595 03,305 58.114 00,175 50,354 o0, 263 50,354
o4 1.22 -29.313 203,302 105,504 10,309 87.28 76,444 -3.094 03.876 53.041 00,201 00,318 00,227 00,318

fLCbSE

-

T7: Plot Definitions
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Create Plot Definitions from Results to
Save Grids

* Plot Definitions can be created from “Results to Save”

grids
— Select objects (rows) Make Plat
— Select fields (columns)
— Choose Make Plot ’gfjﬁﬂﬂ:
* Make Plot — everything plotted on same axis group Field
e Group by Field — each field on different axis group o= Pl
e Group by Object — each object on different axis group Génbtjgcbt?

e Open “TS9 Bus Bus Fault NoPlot”

 Open the Transient Stability Analysis dialog to the Result
Storage page

e Click “Set All to NO for All Types”
e Move the Speed column next to the Rotor Angle Column
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Example: Plot Definitions from Results
to Save Grids

Result Storage |
i S e | e Ct S p ee d an d ROtO r A n g | e VWhere to Save/Store Results — Save Results Every n Timesteps:
Store Results to RAM 1=
for all generators; three [seve Resuts o erd e :
M [ save the Results stored to RAM in the PWE file
O pt I O n S a p p e a r Store to RAM Options | Save to Hard Drive Options
Y Cl iC k “” M a ke P | Ot G ro u p by Mote: Al fields that are spedified in a plot series of defined plot will also be stored to RAM,
. ” . R [ stare Results for Open Devices [ Set All to MO for Al Types l ’ Set Save All by Type ... l
F I e | d to p Ut ea C h fl e | d type I n Generator | Bus | Load | Branch | DC Transmission Ling | Multi-Terminal DC Converter | Area | Zaone |
itS Own aXiS gro u p m By Ak %8 % | i ?&D | Records = Geoc ~ Set~ Columns ~ | Options ~
. Mumkt & |Mame of| 1D Area Save All | Rotor | Speed | Rotor | Mech |MW
e Two axis groups are created L P A
1 1 Busl 1 1 NO [o] NO NO NO NO
Make Flot =i T T ™o NO NO ™o NO NO
3 3 Bus 3 1 1 NO MO NO NO NO NO
1) Select the Device T
Ezg SEIEEt a seetz?éeeld:zid a set of objects Make Plot
(3) Click the Add> > button Gfgvllﬂ dbl*
Plots, Subplots, Axis Groups I: =
=) Gen Rotor Angle,Speed E?QELPII::;F
= E PlotVertAxisGroup 1 i .
(W Rotor Angle _Gen'11|| | [ Ofgect || «| C||Ck Group
ﬁ'v Rotor Angle _ Gen "2 '1] e—
= E FlotVertAxisGroup 2 Pl O tS by FI el d

ﬁ'v Speed _Gen 21
ﬂh Speed _Gen '3 "1

] {W Speed _Gen'1'1"

= [_J Add new plats here
W Add objects/field combinatic

< | n 3

[ Collapse Al ][ Expand all ]

T7: Plot Definitions
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Example: Plot Definitions from Results
to Save Grids

o Keep Speed and Rotor Angle .. seresis stored to ramin the pis e
selected for all generators Store to RAM Optons | save o Hard Drive Options
. " Mote: Al fields that are spedfied in a plot series of defined plot will also be stored to RAM,
¢ ClICk Make PIOt Group by [] store Results for Open Devices ’5et.ﬁJItoNDfor All Types ] ’SetSa‘ue All by Type ... ]

O bJ ECt” to p Ut ea C h ge n e rato r Generator | Bus | Load | Branch | DC Transmission Line | Multi-Terminal DC Converter | Are

In ItS OWI’] aXIS grOUp m % Sl A | i gﬁ@ﬂl Records = Geo = Set = Columns -
* Three axis groups are created .., 2yt N ol e ol ol e
Selection: Gen Mo Shift
s \ MO
Make Flot - Zoms 2 1 T T MO
||:|tsr Subplgtsr Bxis Grgups 3 3 Bus 3 1 1 MO NO MO o

= [d.Gen Rotor Angle Soeed | Make Plot

: | ; .

B e cnt] | || (a0 Click to Group
(i Speed  Gen '1'1' ?

Fl g FlotVertAxisGroup 2 E?:E;LD: Pl O tS by O bJ eCt
(W Rotor Angle _ Gen'2 "1’} Object o
Wy Speed  Gen'2''1' U

[ |& PlotvertAxisGroup 3
(W Rotor Angle _ Gen ‘31"
(W Speed _ Gen'3''1'
= 3 Add new plots here
(W Add objects/field combinatic

1 | i [ 3

| Deletepiot |
[ Collapse All ] Expand All
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Plot Definition Grids

e Plot Definition Grids Tab appears next to Plot Designer
Tab on Plots Page

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

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

e Full functionality of case information displays is
available

 The Plot Definition Grids provide the format for storing
plot definitions in auxiliary files

e Auxiliary files of plot definitions can be saved from here
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Plot Definition Grids

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

— Plots

— Sub Plots e Same information as Plot
— Axis Groups Designer, just displayed in
— Plot Series Tab a grid format

Plot Definition Grids

Plots |
gu—
Flot Designer | Plot Definition Grids
[Flots | subrloss | s Groups [Pt seies @~ POt Serles Tab
On m % & [ | &4 f&n| Records ~ 35et - Columns ~ ' |“.E' “&‘,Ev HE'E' E%EL H | Options ~
PIOtS Flot Subplot] Axis Group Ohject Variahle |5ty|e Visible | Color Thickness| Dashed |Stairs|Symbal| Symbol |Width |Height
Every
Page - 1fzen Rotor Angle Speed 1 1Gen'1"1 TSGenDelta Line YES J 1 Solid No 0
2|Gen_Rotor Angle,Speed 1 1 Gen'1"1 TSGenwW tre ves [N 1 Solid Mo 0
3|Gen_Rotor Angle,Speed 1 2 Gen'?''1 TSGenDelta tre YEs R 1 Solid Mo 0
4|Gen_Rotor Angle,Speed 1 2 Gen'?'1 TSGeni tre ves [N 1 Solid Mo ol
5|Gen_Rotor Angle,Speed 1 3 Gen'3'1 TSGenDelta tre YEs [N 1 Solid Mo 0
&|Gen_Rotor Angle,Speed 1 3 Gen'3'1 TSGenW tre YEs | 1 Solid Mo 0
[ Save Flot Definitions to Auxiliary File ] [ Load Auxiliary File ]
—
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