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Multiple Contingencies

* In most of the training, we just talk about simulating a
single transient contingency which can contain multiple
transient elements used to simulate events

* The PowerWorld design goal is to make running transient
stability a similar environment to running a contingency
analysis study with repeated power flow solutions

* Changing the Process Contingencies option on the
Simulation page of the dialog from “One Contingency at a
time” to “Multiple Contingencies” changes the dialog in
small ways throughout

* Three subtopics for processing multiple contingencies

— User interface
— Data storage
— Transient limit monitors
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Multiple Contingencies: User Interface
Changes

e The Simulation page is changed
* The Plots and Results pages are changed
* The States/Manual Control page is no longer present

* The rest of the dialog has very few changes

— The Options page does not change and will apply to all
transient contingencies

— The Results Storage page will also apply to all transient
contingencies

— Validation and SMIB do not change since they apply to the
initial steady-state condition of the system

— Transient Limit Monitors apply to all contingencies, and
Transient Limit Violations reference a particular contingency
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Multiple Contingencies: User Interface
Changes

*  When processing multiple contingencies, The Transient Stability
Analysis dialog looks very similar to PowerWorld’s contingency
analysis tool

* The top shows a list of the transient contingency definitions,
each with its Start Time, End Time, and Time Step

* The bottom shows the Transient Contingency Elements which
are part of the selected contingency

- States/Manual
PO o e Control removed

Change in
appearance of
the Transient
Stability
Analysis
Simulation
page

Check Multiple Contingencies | Yuzzzs

sad at Setarge Sow T e —" — 7o Mo ||
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Example: Multiple Contigencies

* Open the TS9BusCtgEx case
e This case initially contains a fault at bus 5 as well as some plot
settings
* We will add another Transient Contingency and show how to handle
the processing of multiple contingencies
* Open the Transient Stability Analysis dialog and Click “Add”
8] Transient Stability Analysis o @ @ The drOp-dOWﬂ
T PPy - ~— | displays which
= — —_— e contingency is
e e 550 T s active
o (B a1A e o e BTy Can also
[ s Lo | e 1 delete, rename
iUusIlusaCIiCJk.t'\a\ Dualsddl.LLﬂRI&uU or Cllone a
o new Transient contingency
!:-;:::IEPWTQ L A Eetrings From ngamlggﬂ]clgﬁ. Critcel Clrseing Tene Calnubatr... 7 v 1 gl
T9: Multiple Contingencies © 2019 PowerWorld Corporation TSQBusCtg Ex 5

Example: Multiple Contingencies

o After clicking “Add,” the dialog will appear as below
.. Use the drop-

e Similar to the blank down to switch
Transient Stability  Aqding a new Transient Contingency contingencies
Analysis dialog
before any events  @ssesasimamms . o =
are inserted, but the |mms™ — o i o ———
name says “My - : am#m
Transient St et [t
Contingency 1” e [ o —

e Click the drop-down ™~ el [ ——— I T —
and verify that you e g, [ | o | oo i | —
can still switch back
to the first e
contingency (the bus === — —_— e
5 fault) ' - - B
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Example: Multiple Contingencies

Transient Stability Contingency Element Dialog o =B o®
[} Add n eW Tra nsle nt Description 1.500: [Load Bus 8 #1] CLOSE v [
. “ Insert Save Delete
Contingency Elements to “My R
. . ” () Branch/Transformer ~Sortby (JName (@) Number
Transient Contingency 1 o e et < o .
‘- ®)Load ] [ ]Use AreaiZone Fiters | Quick || Define || Remove
Transient Stability Contingency Element Dialog o B8R » -t
= (J)DC Line =
Description 1.000: [Load Bus 8 #1] OPEN ~ = (O Injection Group Z :: ? ‘4; [ggg EV]
Insert Save Delete ) Line shunt 8 (Bus8) #1 [230.0k
() Simulation
Cbject Type Choose the Element
() Branch/Transformer ~| Sortby (Name  (®)Number
Ogus - Fiter | Advanced v | Load v v

rea/Zone Fikers ¥ Time
‘.%m x| [[]use Ares/zone Fi Quick || Define || Remove e — Close the Ioad

(Z1DC Line Description
e s At DUS 8
F M

() Injection Group

(C)Line Shunt e 30.
() Simulation Action Feld
C_®cose . :
E Value
Change Values by k.

(Dset values to Value 0.000 %

e 1z OpeN the load ks tc

Description t b 8

‘® Parameters a us
Action Field MW

o E Value Comment:

(") Change Values by

(Oset values to Value 0.000 %

() Ramp Values to

? Help X cancel

e Make events to open the load
at bus 8 at 1.0 seconds and
7] 2 o X o close it again at 1.5 seconds
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Example: Multiple Contingencies

e You can give each
Tra nsie nt Transient Stability Analysis = o x
CO n t I n ge n Cy a m o re Simulation Status | Not Initiaized

RunTrangient Stebiity | FPause  Abort  RestoreRefersnce  For Contingency: | Find |[Bus 8 Load v

meaningful name o ——
4 Simulation Bus 8 Loa
. “ ” i -contral Control | Definitions | Violations
[ J C I I1C k Re name i ~Definitons Simulation Time Vaies ummary Results
[ vilatons Start Time (seconds) 0,000/ =] Specfy Time Stepin Generaton  Load

> Options

e Name th e two - Resultstorage End Time (seconds) mamjs] D% ANdd a new Contmgency

»-Plots
» +Results from RAM

CO n ti n ge n C i es I(4 B u S 5 i ;Z:;?«;:T;TZ::ET Categories Change...

Time Step (cycles) 0.500 % Islanded

¥)) o Validation Transient Contingency Elements Transient Contingency Manitor Vidlations
a u t a n u S ;’:;E;‘Ei:::ll:as Insert | | Clear All| | Insert Apply/Clear/Cpen | | Time Shift (seconds) || 0.000|/% Limit Monitor Name Contingency Name
L ” - Dynamic Simulator Options B3 B ofk % 2% @ 88, | Records+ Set~ Columns- | F v
O a [lone Defined
Oa eve n Object Pretty |EnabledTime Object | Description |Contingency|
(Secands
1JLoad Bus 8 #1 | CHECK 1.0000 Load '8 1" OPEN Bus 8 Load
° Save the Case as at BUS 8 - 2|load Bus 8#1 CHECK 15000 Load '8 '1' CLOSE Bus 8 Load
n e n C Process Contingencies
(@)gne Contingency at a tme < 3
itiple Contingencies
SE\AII Settings To Load All Settings From Show Transient Contour Toolbar Auto Insert... Critical Clearing Time Calculator... ? Help 1 Close
\

Currently, only the selected contingency will be processed
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Example: Multiple Contingencies

* Under “Process Contingencies,” change the option to “Multiple
Contingencies”

* The dialog has visibly changed to the one shown below

* This view allows you to study multiple Transient Contingencies
at ONCEe | @ Transient Stability Analysis = @ =

Simulation Status Initialized
. Select Step Simulation
Click on each s :
> Options Run Transient Stability Pause Abart Restore Reference
Tra ns i e nt »-Result Storage Control | pefinitions | Viclations
»-Plots
. + Resdlts from RAM Transient Contingendes
Contlngency to ) TrrsintLint Honfors DI ER Ak 8 5% @ 8, | Records - Set- Columns- B HE- WE- BH- W - EE Options -
> - Validation
Vi eW its ConStitue n t . SMIB Eigenvalues ‘ Mame |Categmy| Start Time End Time |Cy(|es for Stepl Time Step | Skip Processed
i Modal Analysis 1[Bus 5 Fault 1 NO 0.0. MO
> Dynami SipulatocOnsiensmmmernp 3 2F50; ET030 1 VES 0.5 HO
elements below c >
Trangient Contingency Elements Transient Contingency Monitor Violations
Insgrt | | Clear Al Insert Apply/Clear/Open Time Shift (seconds) 0.000 = Limit Monitor Name Contingency Name
Y | Object Pretty |EnableqTime Object |Description |Contingency|
. . P [Seconds) Name [lone Defined
Slmulator IS nOW 1|Lload Bus 8 =1 | CHECK 1.0000 Load '@ "1° OPEN Bus & Load
A l 2|load Bus 8#1 CHECK 1.5000 Load ‘& "1" CLOSE Bus 8 Load
set to process U rocess Contngenes
. () One Contingency at a time
< >
mu It] p | e (®) Multiple Contingendies

. . N =
Co ntl n g e n CI eS at Wcad All Settings From Show Transient Contour Toolbar Auto Insert... | | Critical Clearing Time Calculator... ? Help | Close
once
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Multiple Contingencies

e A convenient way to add Transient Contingencies is from the
display which appears at the top of the dialog when “Multiple

Contingencies” is selected

. Try inserting a new contingency this way; then delete it.
* New Transient yg —— . S

C O n t i n ge n C i e S Simuiation Status e

Select Step simulation

can b e cre ate d ‘ S"mﬁ':f;a‘ Run Transient Stabiity | | Pauss | Abort | RestorsRefersnce
H i

Control | pefinitions | Violations

1 | Viiatons
by choosing |
”I nse r‘t” fr‘o m  Resultstorege 7T B Ak t8 528 | @4 29, | Records - Set~ Columns - B~ | 8- M- ¥ BH- B2 ro- BB | Options -

‘(ategnry‘ Start Time ‘ En:{T
the right-click

z\esfnritep‘

10
] Show Data View 10,
i SMIB Eigenvalues 3 #5 Display/Column Options... >
- Modal Analysis

I I l e n u > Dynamic Simulator Options Transient Contngency Hemen @8 Find.. Ctrl+F Transient Contingency Monitor Violstions
Insert | | Clear all| | Insert 8, _SearghforText.. 0.000 2 Limit Monitor Name Contingency Name

Object Pretty |

e Transient poees

fBusBuss  JCHE

1 H 2|Bus Bus 5 CHE Transient Contingency records  »
Contingencies | cu o™ 1™ T Another place
I One Contingency ata time B Copy/Pastessend R . N
(®) Multiple Cont 4 o e
can also be - € snen: . toinsertor
deleted from Save All Settings To Load All Settings From Show Tr W Losd » | | Critical Clearing Time Caleulator. .. 7 Help | Qlose

the right-click _ \g/
menu 50 Mva .

30 Mvar

B HEHF

usl

Refresh Display

Help (F1
gt Machine: GENSAL
v

Form Contrel

Exciter: IEEET1
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Multiple Contingency: Plot Defintion

* You can choose to define plots for only one contingency at a time

* Alternatively, you can click “Plot Multiple Contingencies” to specify
plots for multiple transient contingencies at once

OR Choose Contingencies to Plot__=

Find | Bus 8 Load Plot Multiple Contingendies | Choose Contingendies to Plot ™=
B Transient Stability Analysis H
ty Analy Blot for onlv_one continaency =
OO O Y- OG- CoHtHI GGGy
Simulation Status Initialized
Select Step Plots | For Contingency|f/Find | Bus 8 Load + "[_|Plot Multiple Contingencies | Choose Contingencies to Plot
4 Simulation =
Control Flot Designer | plot Definition Grids
. Definitians Device Type [Bus «| [ Generate Selected Plots | (Close Plots
i e Violations
- Options Choose Fields Show/Save Selected Plot Data
RD It Stor Sl “ | add 55 | Plots, Subplots, Axis G Plot
: p\E: rage ® Frequency inPU Add >> lots, Subplots, Axis Groups Title Block
o .
¢ ® GenMvar add => | 4 [ MW output A1 piotame [
Pl output
i L. PlotDesigner ® Genmw By Field [ Mw: SubPlot el
i D PlotDefinibon Grids ® Load Mvar = V¥ M _GenBus1 1 Rename Plot | | AddPlot | |Delete Plot
add >> -
» Results from RAM ® LoadMw By Object (W MW _GenBus 2 #1 "
> Transient Limit Monitors & ROCOF (Hz per Second) e M~ GenBus 3 21 When to show the plot Auto-Save an Image File of
b Validation ® Stats v 4 771 Rotor Angle: SubPlot (®) Completion of a run When  |Never
i SMIB Eigenvalues S (W Rator Angle _Gen B (2 on execution of a run
- Modal Analysis Choose Objects - Show Fiter V¥ Rotor Angle _Gen B s ial e e Fle Type | Metafile (%EMF)
> Dynamic Simulator Options ~|Sortby (OName (@) Number T
« 7 sped @ Transtent Contingency o m =
11 (Bus1) [16.50 kv] fw % = ot~ moy = B~ | G- B B8 0 - @
2(Bus 2) [18.00K E
3((gus 3; %13_8“ k:]] nﬂl’: | Mame Fot Color | Fot Dashed | Mot tnickness | ot symuol
4(Bus 4) [230.0kV] e autt Default Defautt
5 {Bus 5) [230.0kV] < edault
6 (Bus ) [230.0kV]
7 (Bus 7) [230.0kv] Add Plot
8 (Bus ) [230.0kV]
3 (Bus 9) [230.0k4] Collapse All
Process Contingendies
(") One Contingency at a time Select Al Clear Al
(® Multiple Contingencies [[]show only abjects avaiable in results Save Plot D
Save All Settings To Load All Settings From Show Transient Contour Toolbar Auto Insert... Critical Clearing Time Calculator... ? Help 1 Close
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Multiple Contingencies: Plot Definition

* On the Plots page, check the “Plot Multiple Contingencies”
checkbox and click “Choose Contingencies to Plot”

Transient Stability Analysis o = ==
Simulation Status Initialized
Select Step Plots | For Contingency: | Find | Bus 8 Load [#]Plot Multiple Contingencies | Choose Contingencies to Plot
4 - Simulation
Control Plot Designer | Plot Definition Grids
Definitions Device Type |Bus w | | Generate Selected Plots | |Close Plots
H Violations N
: . Choose Fields Show/Save Selected Plot Data
» - Options
Result Sto SlEaceney | add == | Plots, Subpiots, Axis G Plot
> pﬁ: rage @ Frequency inPU A lots, Subplots, Axis Groups Title Block
0] s
: ; ® Gen Myar Add > | 4 |T] MW output ~ || Plotfizme  [mw it
G en erat ea Plot Designer ® Cen MW By Field 4 [£3] Mw: SubPlot =
i R> -Pl\‘ost?eﬁn::; Grids ® Load Mvar e m MW _ GenBus1 £1 Rename Flot AddPlot | Delete Plot
| t h . » Results fram ® Load MW By Object [W MW _GenBus 2 #1 ~
p ot showi ng > - Transient Limit Monitors ® ROCOF (Hz per Second) (W MW GenBus 3 #1 Eﬂ_d.hen to sh.ow the plot Auto-Save an Image File of
X » Vahdan.on ® stats v a4 7] Rotor Angle: SubPlot (®) Completion of a run When  |Never
multiple traces || -smssne ] ’ ;
. Moddl Analysk Ehoo! F Transient Contingency = 5 =
from m u Itl Ie > - Dynamic Simulator Options +| Sor — — -
p [} Al %8 20 b 8%, | Records + Geo+ Set~ Columns - B~ | GE- 15 -
Transient Name Show Flot Color | Flot Dashed |Piot Thickness | Fiot Symbol
2 1hus 5 Fault JVES Defautt Default Detault Default
Contln enC i 2|Bus 8 Load YES Detautt Jetault Default Detault
g y 5 v
. I . 5
simulations 7
8 16
5 g |
Process Contingencies | ‘_ﬂ._(—l_’fj |
O One Contingency at a time E
(@) Multiple Contingencies [15how only objects available in results Save Plot Definitions to Auxiliary File Load Auxiliary File
Save All Settings To Load All Settings From Show Transient Contour Toolbar Auto Insert... Critical Clearing Time Calculator... ? Help IL Close
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Auto Insert Multiple Contingencies

e A convenient way to add Transient
Contingencies is from the Auto Insert... button

e New Transien , : . : .
€ ) ans ? t ) @ ransent sy anass [y jnserting a new contingencies this way- = =
CO ntl nge n C I es u S I n g Simulation Status  Initialized

Run Transient Stabiity | Pause Abort  RestoreReference  For Contingency: | Find || Bus 5 Fault v

A uto lnsert' ..can be Si‘a;tr:ium Simulation Add... | |Delete... | | Rename... | |Clone Contngency...

Control | Definitions | Violations

: Control
created in the One | @ e

|- Volatons Start Time (seconds) 0.000/%] Specfy Tmestepin Generation  Load
’ Optons rS 'leetnnds

-Result Storage End Time (seconds) 10.000|% Tripped

CO n tl n ge n Cy at d E'P‘m . Time Step (seconds) 0.020000| = Ocydes Islanded
time or Multiple i weorosor sl e —

> - Validation Transient Contingency Elements Transient Contingency Monitor Violations

CO nti nge nc i es U ser ;:;E;\Ef:an\::?gs Tnsert | | Clear All| | Insert Apply/Clear/Open | | Time Shift (seconds) | | 0.000[= Limit Monitor Name Contingency Name
»Dynamic Smuator Options EREE Records ~ Set~ | ¥ v
I nte rfa ce drime je escription |Contingen Hone Defined
Auto Insert
Contingencies

K 00 Bus'5' FAULT 3PB 5t Bus 5 Fault
2|Bus Bus 5 CHECK 1.1000 Bus ‘5’ CLEARFAULT Bus 5 Fault

Process Contingencies
(®) One Contingency at a time

() Multiple Contingencies id
Save All Settings To Load Al Settings From Show Transient Contour Toclbar ? bep e
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Auto Insert Multiple Contingencies

Auto Insertion of Transient Contingency Records o Eo=

Automatically generate invelving a ... Options

D iffe re nt N a m i n‘ (®)single transmission line

. (") single transformer
optlons and (" Single generating unit
(") Single bus

I d e n t ifi e rS ’ Area/Zone Filters Edit Area/Zone Filters

ilter using nominal voltage range

Time and
ime [sec] EventDuration [sec] Location % 4/-’ .
10000002 | 0.083333)2 10,00 2] Another] ?"’Ed Duratlon Of
the Event

Identify lines using prefix L EBranch End to Use
= All Voltages 9999.00 2 o

’ Identify buses by = & Lower Voltage

() Numbers 0.00 2 Higher Voltage

() Names / \Can Use
\ (®) Both Only incdude branches meeting Define Branch Filter .

Labels (Use Numbers if no label = F I‘t
O v ) clude elements within 0.00 7 Number of nodes, I e rs
e Nominal Voltages
‘ Do Insert Transient Contingency records ‘ Save Settings Save To Aux Cancel Help

e Objects and Contingency Type Allowed:

— Single Transmission Line Solid Three phase Fault
and clearing

— Single Transformer Solid Three phase Fault and
clearing

— Single Generator Unit Opening
— Single Bus Solid Three phase Fault and clearing
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Multiple Contingencies: User Interface
Changes

e Clicking “Choose Contingencies to Plot” brings up the list
of the Transient Contingencies defined in the case
* There are five columns next to each contingency
— Show
— Plot Color
— Plot Dashed
— Plot Thickness
— Plot Symbol

e Setting “Show” to YES causes the plot series for that
contingency to be generated (it is set to YES by default)

* Plot Color, Dashed, Thickness, and Symbol will override
what is specified with the plot definition and will be
applied to all plot series for the particular contingency
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Multiple Contingencies: Plot Definition

e After clicking “Choose Contingencies to Plot,” use the
dialog to customize how the plots will appear

* Both Transient Contingencies are set to be shown
* Plot Colors and Plot Thickness have been changed

ShOW BUS 5 and [®) Transient Contingency o B8
BUS 8 events as 8L r»%n:”é ’:gn ;Omtl;otRD:‘:dsv : '“'":; ' EEEEwE :
different colors in > | :
the defined plots

* Go back to the Simulation page
e Click Run Transient Stability
* Go back to the Plot page
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Multiple Contingencies: Plot Definition

e Create and customize plots for the simulation as desired

* Click “Generate Selected Plots”  [seneatesekctedris Generator 3
Plots, Subplots, Axis Groups Rotor Ang | e
« B MW output

a 7] Mw: subPlot
W MW _ Gen Bus1 #1
W% MW _ Gen Bus 2 #1
W MW _ Gen Bus 3 #1
4 [[7] Rotor Angle: SubPlot
f\)\ Rotor Angle _ Gen Busl #1
nl\' Rotor Angle _ Gen Bus 2 #1

= 5 ¥  plots for both
contingencies

w:%;r
o <

Rotor Angles
&

Generator M

o 2 4 & 8 10 o 2 4 8 8 10/
(W Rotor Angle _ Gen Bus 3 #1 Time [seconds] Time [seconds]
4 [F7] Speed: SubPlot
(W Speed _ Gen Bus1 #1 [# = Bus 5 Fault, MW, Gen Bus1 #1 ¥ = Bus 6Fault, Rotor Angle, Gen Bus1 #1
W Speed _GenBus 2 #1 ¥ — Bus & Load, MW, Gen Bus1 #1 ¥ — Bus &Load, Rotor Angle, Gen Bus1 #1
(W Speed _GenBus 3 #1 [ — Bus 5 Fault, MW, Gen Bus 2 #1 ¥ — Bus 5 Fault, Rofor Angle, Gen Bus 2 #1
a 7] Speed _ Gen Bus 2 #1: SubPlot [¥— Bus & Load, MW, Gen Bus 2 #1 ¥ — Bus &Load, Rotor Angle, Gen Bus 2 #1
n/\‘ Speed _ Gen Bus 2 #1 [ — Bus 5 Fault, MW, Gen Bus 3 #1 ¥ — Bus 5 Fault, Rotor Angle, Gen Bus 3#1
4 add new plots EEFE [¥ — Bus 8 Load, MW, Gen Bus 3 #1 . W — Bus &Load, Rator Angle, Gen Bus 3 #1

ﬂh Add objects/field combinations here

;U 1.0080
3 1.0070
Plot legends s .
i b4 2 10040
include fﬂt]r? S T e L Generator 3
Time [seconds]
[|1_ame_o t € . o Speed vs. Rotor
5 Faull Spocd, Gon Bust # iy
Cra”t.s'e” B men = rage” | Angle for both
On Ingency E: g::::;:i::_fppee:: g::s::i:li ?— Bus 5 Fault, Speed, Gen Bus 2 #1 Contingencies
W — Bus 8 Load, Speed, Gen Bus 3#1,2 W — Bus 8 Load, Speed, Gen Bus 2 #1
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Multiple Contingencies: Result Storage

* Result storage options apply to all of the contingencies being
processed, but the settings are the same as when processing one
contingency

* Itis important to be aware of what you are saving, especially when
processing multiple contingencies

*  When saving to RAM, results are stored to RAM for each contingency
— be careful what you store

* When saving to Hard Drive, two files are created for each contingency

— Contingency Name.TSR
* Plot generation can get data directly from the Hard Drive

e Data shown in case information displays can not come from Hard Drive; however,
you can load from hard drive a subset of the data so that it can be viewed in a case
information display

— Contingency Name.AUX

* Stores the Min/Max Values, Summary Information, Events, and Solution Details
information for the contingency
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Multiple Contingencies: Result Storage

* Open the Results Storage page

* All of the fields for Generators and Buses are currently being
saved

* This case is small and we are only simulating two contingencies,
so this is okay for the purposes of our demonstration

* In general, you probably do not want to do this

Result Storage Result Storage
‘Where to Save/Store Results — Save Results Every n Timesteps: Where to Save/Store Results — Save Results Every n Timesteps:
Store Results to RAM 1= 1=
[ save Results to Hard Drive [[] Do Mot Combine RAM Results with Hard Drive Results []5ave Results to Hard Drive [] Do Mot Combine RAM Results with Hard Drive Results
[[]save the Results stored to RAM in the PWB file ave the Min/Max Results stored to RAMin the PWE fi [[] 5ave the Results stored to RAM in the PWB file ave the Min/Max Results stored to RAM in the PWE file

Store to RAM Options | Save to Hard Drive Options Store to RAM Options | Save to Hard Drive Options
Note: Al fields that are specified in a plot series of defined plot will also be stored to RAM. Note: All fields that are spedified in a plot series of defined plot will also be stored to RAM.
[[]store Results for Open Devices Set All to NO for All Types Set Save Allby Type ... [] store Results for Open Devices Set All to NO for All Types Set Save Allby Type ...
Generator | Bus Load | Switched Shunt | Branch | Transformer | DC Transmission Line | VSC DC Lir Generator | Bus Load | Switched Shunt | Branch | Transformer | DC Transmission Line | VSC DC Line | Multi-Terminal DC Recars
setaino | | 5] ) Bh ok %8 %% b 8% | Records~ Set~ Columns~ e setalno | | [ ) Bh otk %2 5% @b ®b | Records - Set+ Columns - B~ @3- "W BE- WY o - HR
Mumber| Name | Area |SaveAll| SaveV |SaveV |SaveV | Save Save Number|Name o ID |Area Save All| Save |Save Save Save Save Save Save
From Hame pu angle [angle Gen Gen From of Bus |Bus Name o Rotor |Rotor Speed | MW MW MW Mvar
Selection: Mo shift] ww Muar Selection: Gen Angle |Angle Mech Accel
No Shif
1 1 1 1]Bus1 1 1
Make Plot Make Plot
e 2 1 = 2 2 Bus2 1 1
3 1 3 3Bus3 1 1
Make Plot 2 1 Make Plot
Group by 5 1 Group by
Field 6, 1 Field
7 1
Make Plot 8| 1
Group by 0 1
CObject
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Multiple Contingencies: Time Value
Results

e Showing the time value results for multiple contingencies
at once would be overwhelming

e On the Results Bus 8 Contingency is sel/ected to view results

p a g e Of t h e Transient Stability Analysis o B =
N ope Simulation Status
Transient Stability === v
> Simulation
. . . Options Time Values | Minimunm/Maximum Values | Summary | Events | Solution Details
A n a | S I S d I a I O a Result Storage Resuls can be viewed in the case information displays for only one transient contingency at a time
y g ) - lem . Generator |Bus | Load | Switched Shunt | Branch | Transformer | nc Line | vsc C Line | Ml | DC Record | MultiTermi ¢ [+
lot Designer
d . - FotDefinson crds Cobmn Oer ED 0 Btk 58 72 80 B | %1 recoras~ ser~ conmns- [ |l - ¥ B
r O p O W n I S . 'Results from RAM Object thenField v
Time | Gen Bust | Gen Bus1 | Gen Bus1 | Gen Bus1 | Gen Bus1 | Gen Bus1 | Gen Bust | Gen Bust |~
> Transient Limit Moritors Column Fitering #1Rotor | #1Speed | 1MW | =1MW | #1Mvar | #1Vpu | #1Ed | =11t
. - Validation Filter Modify... Angle Mech
- SMIB Eigenvalues
p r O V I e O a O W Modial Analysis 1 716446 716385  27.0451 104 10821 10821
. Dynamic Simulator Options [(use Area/Zone Fiters 1 TI6445  T16387  27.0451 1. 10821 10821
1 716446 716389 27.0451 1. 10821 10821
1 716446 716391 27.0451 1. 108211 10821
yo u to C h O O S e Choose Fields to Dis...  * 1 716446 716334 27.0451 1. 10821 10821
1 716446 716397 27.0451 104 10821 10821
. . 1 71.6446 71.8401 27.0451 1.04 1.0821 1.0821
1 716446 716408 27.0451 104 10821 10821
W I C ra n S I e n 1 TIEM5  TIB409 27045 104 10821 10821
1 TIEME  TIEN3 27045 104 10821 10821
. ) 1 71645 T1E418 27045 104 10821 10821
1 TI6ME 716423 27045 104 10871 10821
CO nt I n ge n Cy S [ a4 1 T16M6 716429 27045 104 10821 10821
. X 1 TI6M6  TIEAM4 27045 104 10821 1.0821
. 1 71.6446 71.6439 27.0449 1.04 1.0821 1.0821
results Ou Would = . 1 716446 716444 27.0449 1.04 1.0821 1.0821 w
y Process Contingendies credplly| (odieddstll | o >
() One Contingency at a time
| . k e t O . e (®) Multiple Contingencies Laad fram Hard Drive File into RAM results specified by Stare to RAM Optians Clear Time Values from RAM | | Clear Min/Max Values, Summary, Eve
I V I W Save All Settings To Load All Settings From Show Transient Contour Toolbar Auto Tnsert,.. | | Critical Clearing Time Caladlator... ? tep 0 Close
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Multiple Contingencies: Hard Drive
Storage

* Open the Result Storage page
* Change Where to Save/Store Results to “Save Results to Hard Drive”
* Choose a location where the files should be saved

Transient Stability Analysis o B ®
Save Results Every n Timesteps:
[ Store Results to RAM 1
Save Restlts to Hard Drive []Do Not Combine RtAM Results with Hard Drive Results
AMin the PWB fle ] Save the Min/Max Results stored to RAM in the PWB fie
Store 5 RAM Options | Save to Hard Drive Cptions
S ave th e res ItS Directory in which to store all results TSR fies for all contingendes
t' e Storage of States, Other Fi
CO n I n g e n Cy rU n S [ Generators [ Also store states for ea ject
. )“ D“n:m";r‘;z‘sa coprons ||| EIBuses Also store other fields for each object
to hard drive e e Set where and
[¥] Switched Shunts
[Jeranches
[tine Shunts []Only store every result for objects which meet the Area/Zone Filters Wh at to save
[#10C Lines Edit Area/Zone Filters
[JMulti-Terminal 1 DC
MTDC Converters TSR File Archiving
[areas [JEnable Auto-Archive of TSR Files
Dza Maximum Number of Archive Fies s
[ substations
[interfa
[ Injection Group:
Process Contingencies [ system
@ EETTE R [JMeasurement Objects
® Multiple Contingendies
save All Settings To Load All Settings From Show Transient Contour Toobar | | AutoInsert... | Critical Clearing Time Calculator... 7 vep ) dos=
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Multiple Contingencies: Results

* Go back to the Simulation page and click “Run Transient
Stability”

e Open the Results page; it does not show the time values
because they have not been loaded from RAM

* A separate file with extension *.tsr is generated for each
Transient Contingency

e Verify that the two files “Bus 5 Fault.tsr” and “Bus 8
Load.tsr” are both in the folder where you saved them

* You can go to the Result Storage page, change the Store
Results to RAM settings, and use the “Load from Hard Drive
File into RAM results specified by Store to RAM Options”
button to load in specified fields from RAM

Also, you can still generate the selected plots on the Plots
page
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Multiple Contingencies: Results

Result Storage

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

1=
Save Results to Hard Drive =

[[] Do Not Combine RAM Restits with Hard Drive Results
[ save the Results stored to RAM in the PWB file Save the Min/Max Results stored to RAM in the PWB

Store o R pvone |Sav o i O mi’og gle to YES to
Note: Al fields that are specified in a plot series of defined plot will also be stored to RAM. . .
specify what to read in

DC Line | Multi-Terminal DC Record | Multi-1

Y e Results page is now

[ store Resuts for Open Devices | Set All to N for All Types | | Set Save All by Type ...
Generator Bus | Load | Switched Shunt | Branch | Transformer | DC Transmission Line | v

setaino | | [ T Bk %8 %8 | @4 8, Records~ Ggg -

Humber|Mame of 1D |Area  [save Al Save |save | Save | Save | Save | save | Save |savev R
From of Bus |Bus Mame of Rotor |Rotor | Speed Mw [ mw | mMw | Mvar [ pu I t d th th d t f
Seletton: Gen Angle |angie Mech Acce popuiated wi € aata 1or
Ma hi

1 1Bus 1 1 no s vs  ws [NO MO NO NO MO th t t
Make Flot 2| 2Bus2 1 1 NO YES YES YES NO NO NO NO NO e aC Ive Con Ingency
3] 3Bus3 1 1 NO (ES ves BB NO NO NO NO NO
Make Plot
Results from RAM | For Contingency: | Find | Bus & Load v
. Time Values | Minimum Maxdimum Values | Summary | Events | Solution Details
I n Ste a d Of u S I n g Re S u I t Results can be wiewed in the case information displays for only one transient contingency at a time

Generator | Bus Load | Switched Shunt | Branch | Transformer | DC Transmission Line | VSC DC Line | Multi-Terminal DC Record | Mult-Terminal DC Conve * | *

StO rage Settl ngS tO Column Order ) B Ak 68 5% &4 8% Records - Set+ Columns~ [Ee- - WE- 9 EEH- WU - BB v

Object then Field ]

. — Time | Gen Busl | Gen Bus1 | Gen Bus1 |Gen Bus 2 | Gen Bus 2 | Gen Bus 2 | Gen Bus 3 | Gen Bus 3 | Gen Bus 3 | A

S e C If W h at to Save O ut Column Filtering #1Rotor | #1Rotor | #1Speed | #1 Rotor | #1 Rotor | #1 Speed | #1 Rotor | #1 Rotor | #1 Speed
p y ) Filter Modify... Angle | Angle No Angle | Angle No Angle [ Angle No
Shift Shift shift

H 1 o 35858  3.sese 1 610999 61.09%9 1 541381 541361 1
we are now usin g t h em [use area/zone Fiters 2 0.02]  3.5859  3.5859 1 610999  61.0999 1541381 541381 1
3| 0.04] 35859  3.5859 1 610999 £1.0999 1 541381 541381 1
. . 4 0.06|  3.5859 3.586 1 610999 61,1 1541381 541381 1
to Specrfy What to read Choose Fields to Dis... 5 008 35859  3.586 1 61099 611 1 54138 541381 1
Aero State 6| 0.1 3.5859 3.586 1 611 61.1001 1 54738 541381 1
7 012 35859  3.5851 1 611 £1.1001 1 54138 541381 1
1 . AGC State 8 0.14 3586 3.5861 1 611 61.1001 1 541379 541361 1
N C“Ck to Efd o 9 0.16 3586  3.5862 1 611 611002 1 541379 541381 1
A eocttes ctate 10 0.18 3586  3.5862 1 611 £1.1002 1 541379 541381 1

Check Al | | Uncheck Al 11 02| 35861  3.5862 1 611 61,1002 1 541379 54138 1,
|Oad results 47 Aol seoz4 3 coen 4 £4.4 £4 4nmd 4 cA 4370 £4 430 4

é Load from Hard Drive File into RAM results spedified by Store to RAM Options | Clear Time Values from RAM Clear Min/Max Values, Summary, Events, and/or

into RAM
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Transient Limit Monitors

* Transient Limit Monitoring is applied to each
contingency

e Each Transient Limit Violation refers to the contingency
which caused it
— Similar to contingency analysis
— You get a list of contingency violations

* Transient Limit Monitors greatly facilitate the processing
of multiple contingencies by reducing the need to save a

lot of data when you only want to verify that certain
criteria are met during the run

e Discussed in the Transient Limit Monitors section
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