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Multiple Contingencies

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

e 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

ne Simulation page is changed
ne Plots and Results pages are changed
he States/Manual Control page is no longer present

ne 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

— =4 = -
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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

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

e The bottom shows the Transient Contingency Elements which
are part of the selected contingency
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Example: Multiple Contigencies

e Open the TS9BusCtgEx case

e This case initially contains a fault at bus 5 as well as some plot

settings
e We will add another Transient Contingency and show how to handle

the processing of multiple contingencies
e QOpen the Transient Stability Analysis dialog and Click “Add”
[®)] Transient Stability Analysis o= ) The drop—down
Simulation Status  Finished at 10.000 displays WhICh
contingency is
active

| Run Transient Stabilty |
Select Step

- Simulation
H- Options

For Contingency: |My Transient Contingen

Simulation

Simulation Tjpmass
rt Time {seconds) 0,000 ==  Specify Time Stepin

]--Resultsmragy‘ 3 - o )
(@) Seconds
- Plots End Time (seconds) 10.000 _

£

[

i g | ¢
[#-Results — | © Cycles
E -

E

£

Click to add
new Transient L
C O n tl n g e n C | e S :I :::;Céa:iogznvalues Transient Contingency Elements C an al S 0

[ Insert Elements ] [ Clear All Elements ] [ Insert Apply and Clear Fault ]

D % A+l -°°|M i | Records = Set = Columns + ' |".E' T }: delete Or

H- Transient Limit Monitors Time Step (seconds) 0.020000

t- States/Manual Control

W00 4.0 v
Object Pretty|Enabled|Time Object] Description Contingency Name
econds) rename a
- - 1Bus Bus 5 YES 1.0000 Bus'S' FAULT 3PB SOLID My Transient Contingency H
Process Contingencies 2|BusBus 5 YES 1.1000 Bus'S CLEARFALLT My Transient Cantingency contin g en Cy
@ One Contingency at a time
() Multiple Contingencies
Save All Settings To l [ Load All Settings From ] ’ Show Transient Contour Toolbar l ’ ? Help l ’ I|_ Close ]
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Example: Multiple Contingencies

e After clicking “Add,” the dialog will appear as below

e Similar to the blank
Transient Stability
Analysis dialog
before any events
are inserted, but the
name says “My
Transient
Contingency 1”

e C(lick the drop-down
and verify that you
can still switch back
to the first
contingency (the bus
5 fault)
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Adding a new Transient Contingency

Use the drop-
down to switch
contingencies

Transient Stability Analysis = || [z
Simulation Status Mot Initialized
[ Run Transient Stability ] For Contingency: [My Transient Contingency 1 V]
Select Step Simulation My Transient Contingenc
..... i ; I:i_ Con l“llhulal _ Ii
. Simulation Time Values
- Options =] goecfy Time Steo i
- Result Storage Start Time (seconds) 0.000 = _pe;fy' I;ﬂE pin
: 2 ) Seconds
- Plats End Time (seconds) 10.000 = -
[+ Results (@ Cydes

r

Time Step (cydes) 0.500

-

-- Transient Limit Monitors
- StatesManual Control
- Validation

‘... SMIB Eigenvalues Transient Contingency Elements

[ Insert Elements ] [ Clear All Hements] [ Insert Apply and Clear Fault ]

Bh Al 8 5% |

»»

-

| Records * Set~ Columns ~ [Bg-~ | i

Ebject Pretty|Enabled|Time Object|Description| Contingency

= = (Seconds) Mame

Process Contingencies

(@ One Contingency at a time one Defined

() Multiple Contingendies

[ Save All Settings To ] [ Load All Settings From ] [ Show Transient Contour Toolbar H ? Help ] ul Close ]
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Example: Multiple Contingencies

e Add new Transient
Contingency Elements to “My
Transient Contingency 1”

[ Transient Stability Contingency Element Dialog =HECIE X
. ) 9]
Description | 1,000: [Load Bus 8 #1] OPEN ~ =
Object Type Choose the Element
() Simulation [=] Sortby () Mame (@) Mumber
i) Bus
() Generator 5 (Bus 5) #1 [230 kV]
|< E | Load > 6 (Bus 6) £1 [230 kV
() Switched Shunt
() AC Line/Transformer
'I'|r-ne
Time {Seconds) 100000 = Open the Ioad
Description
Type Parameters at bus 8
= MW
(1 Close
(7 Change Values Value
Value 0,000 =
| o OK | [ Save l ’ Insert ] [ Delete ] [ ? Help ] ’ X cancel ]
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[®] Transient Stability Contingency Element Dialog

| D::E;pﬁon Parameters at bUS 8
8 | © Open
- MWy
G- -Elose >
() Change Values Value
Value 0.000 =
[ ¢ 0K ] | Save | ’ Insert ] [ Delete ] ’ ? Help I [ X cancel I

E] |-

v]m
=

{ =

Description [ 1.500: [Load Bus 8 #1] CLOSE

Choose the Element

[=] Sortby
i) Bus 1

Object Type

) Simulation |Mame (@ Mumber

() Generator

Q- | Load >

() Switched Shunt
() AC Line/Transformer

1.50000

5 (BLIS 5) #1 [230 kV]

ﬁrﬁe
Time (Seconds)

Close the load

© 2012 PowerWorld Corporation

Make events to open the load
at bus 8 at 1.0 seconds and
close it again at 1.5 seconds
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Example: Multiple Contingencies

e You can give each
Transient
Contingency a more
meaningful name

e (Click “Rename”

e Name the two
contingencies “Bus 5
Fault” and “Bus 8
Load”

e Save the case as
TS9BusMultipleConti
ngency

Transient Stability Analysis ==EoRF="
Simulation Status Mot Initialized
[ Run Transient Stability ] For Contingency: [Bus g Load "]
Select Step Simulation Bus 5 Fault
..... : : Bus 8 Load
Simulation Simulation Time Values
(- Options 5] credfy Time Steni
- Result Storage Start Time (seconds) 0.000 — _|:|E5c|1‘:.r |I|:'|ne pin
: = [ Seconds
- Plots End Time (seconds) 10,000 = -
[#- Results — @ Cydes
[H- Transient Limit Monitors Time Step (cydes) 0.300 = .
- States/Manual Control Add a new Contingency
- Validation
‘... SMIB Eigenvalues Transient Contingency Elements
Load eve ntS l Insert Elements ] [Clear Al Elements ] [ Insert Apply and Clear Fault ]
at Bus 8 \ == L +'°.3||ﬁ Q@&D| Records = Set~ Columns = ‘“‘w‘ »
h Object Pretty [Enabled|Time Object| Description  |Contingency
(Seconds) Mame
Process Contingencies 1) oad Bus 8 £VES 1.0000 Load '8' OPEM Bus & Load
@ One Contingency at a time 2|Load Bus 8 #1YES 1.5000 Load '8' CLOSE Bus 8 Load
/- "I Multiple Contingencies
/ [ Save All Settings To l [ Load All Settings From ] [ Show Transient Contour Toolbar l? Help ] [ [ Close ]

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

e 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 once

Click on each
Transient
Contingency to
view its constituent

Transient Stability Analysis
Simulation Status
Select Step

-~ Simulation
-- Options
- Result Storage
- Plots
- Results

Simulation

Mot Initialized

(== =]

| Run Transient Stability |

Transient Contingencies |

Start 'I'|rne| End Time ‘Cydes for Step"ﬁme Step‘Skip|Prncessed|Sul\red|'l.-'iulatinn5‘

elements below

Simulator is now
set to process
multiple
contingencies at
once
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\<

.—. Lspiaeheim e
-- Validation
.. SMIB Eigenvalues

MName
1fEus 5 Fault] 0.000000 10.000000 NO 0.020000 MO NO MO 0
2|Bus & Load 0.000000 10.000000 YES 0.500000 MO NO MO 0

ansient Contingency Elements

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

m % '>H* ‘_'.53 ;':_'3 ‘ ﬁ ?&n| Records = Set =~ Columns * * |H.E' Hg;@* }:
v Object Pretty |Enabled|Time Object| Descripion  |Contingency
(Seconds) Mame
1jBus Bus 5 1.0000 Bus'S' FALLT 3PB SOLID Bus 5 Fault

rocess Contingendes L 2|Bus Buz 5 1.1000 Bus'S' CLEARFALLT Bus 5 Fault
() One Contingency at a time
(@ Multiple Contingencies
[ Sawve All Settings To [ Load All Settings From ] [ Show Transient Contour Toolbar ] [ ? Help ] [ | Close I
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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

e New Transient this way; then delete it.
ContingenCieS [®] Transient Stability Analysis [ = =]

Simulation Status Mot Initialized

can be created | .. i
by choosing [ - T

-- Result Storage Transient Contingencies |

“Insert” from 5 Pl |

= Results Mame |Start'|'|me| End Time |C\,rdes for Step|'|'|me Sbep|5kip|Processed|Solved|1-'iolations|

t h I h t | i k - Transient Limit Manitors 15us 5 Fault 1.0.000000 10, 000000 MO 0.020000 NO NOD NO i
e rlg 'C |C : 2|Bus 3 Load E-] show Dialog... 0,500000 NO NO NO 0

-- Validation =
e n u i SMIB Eigenvalues EA Display/Column Options...

@ Find... Ctrl+F
L
HE

. Tra n S i e nt Transient Contingency Elemen 2 Insert... I
C t. . [ Insert Elements ][Clear cte \
On Ilr]getl;]CIeS m % A %l +'E'8|M Set/Toggle/Columns 4 ' L8 - %' E%EEL H
Ohbject Pretty |Enable Copy/Paste/Send P tingency
can also be il i Py .1 Another place
dE'EtEd frOm et | Load S :
the right_click %Ad\rancedﬁlter... to Insert Or
it Advanced Sort.., delete a

m e n u fj_r_c'ge:es gg:::gendes _ H E't::zrl?isplay .
D One ontingoncy e contingency
l Save All Settings To ] [ Load Al Settings From ] l Show Transient Contour Toolbar ] [ ? Help ] ’ j-'LQOSE ]

(@ Multiple Contingencies
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Multiple Contingency: Plot Defintion

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

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

OR lChOOSE Contingencies

o | Plot Multiple Confingenides :d—mtmmgﬂne:mﬁut -..

Frrsshed at 10.000
Picits .
J

/

to Plot

-
[ Transient Stability Anabysis
Simulation Stahes
Select Shep

Srrulaton
& Dyt
& Foepults 1 View
- Fesuits
+}- Transient Limit Monitors
& Vabdation
SMIB Exgertvaies

Prooess Contnpences
Qe ConbrDency a1 a e
@ Munple Contrgences

| Save || ioad |

e oo PIOC TOF ONIY one contingency

B | Por Contingency: :Mr Transient Contingency

/

= | []Piat Mulnple Contrgences | Chonse Contingences to Plat |

t Desgrer | Piot Derfirsion Grids

Device Type | Bus -
Chooee Fields

& Angle

® Angle, Mo Shift

i Freguency

@ Gen Myar Total

@ Gen MW Total

& Load Mvar Total

& Load MW Total -

Chrore DEpects
[=] Sortby ©) Hame @ Mumber

(B ]

2(Bus 2) [18 k4]

3{Bus 3) [13.80k]
4(Bus 4) [230 k)
5 (Bus 5) [230 kv]
& {Pus &) [230kV]
7(Bus 7 [230 k4]
& {Pus ) [230kV]
@ Mo @y Ty b

| Selectal | | Cear Al

{1 Sedect fhe Device Type
(2} Sedect & set of Selds and & st of objects
(3] Chekt the A > buttion
Plots, Subplots, Axs Groups
=1 |20 (MY output
= [ subPat 1
[\ o Terminal _ Gan’

| Gererate Seected Fists
- - -

Flot hame MW guipst

Vithen o show the plot
@ Completion of a skablity run

W Riotor Angle _ Gen On the execution of a stability run

[Rename Piot | [ Addiiet | [Deete Fiot]

Tr.ﬁﬂtcurrﬁngmry
CEs4r 8 % 4 8
Hame

Show Piot Color |

Records = Ser = Columns - - | @3- 2~ - 0

E=mji—E ~=~
EH | options =
PlotDashed | Piot Thidkness | Plot Symbal |

)

=]

3

Specify whether to Show
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Multiple Contingencies: Plot Definition

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

Generate a
plot showing
multiple traces
from multiple
Transient
Contingency
simulations

[ Transient Stability Analysis [ | I <
Simulation Status Finished at 10.000
Select Step Plots Bus 8 Fault Plot Multiple Contingencies [ Choose Contingencies to Plot ]
- Simulation | - — -
- Options Plot Designer | Plot Definition Grids T
[ Result Storage Device Type (1) Select the Device Type nerate Selected Plots
.. Plats P [Generator v] (2) Select a set of fields and a set of objects [ 4 ]
" Results Choose Fields (3) Click the Add> > button [ lhow Selected Plot Data in Case Info ]
F Resu ® Accel MW -
(= Time Values Fram RAM & Field Current — Plots, Subplots, Axis Groups Plot
generator # Field Voltage (pu) = add >> = [ MW output -
i Bus Add >z "
' Load # Mech Input = O SubPlot 1 PlotNafhe MW output
;od & Mvar Terminal (W M Terminal _ Gen'*
Branch o & MW Terminal Add >> {W M Terminal _ Gen' [ Rename Plot ] [ Add Plot ] [Delete Plot
DC Transrl'!|55|on Line # Rotor Angle G!'c-up l.')m, MW Terminal _ Gen'
Multi-Terminal DC Com, # Rotor Angle, No Shift Fields = CH SubPlot 2 " how the ol
o Area & Speed ! W Rotor Angle _Gen ' WiEn to show the plot
H [ A e - - = . -
‘... Zone - qphhilivﬂr e fAdd 2] . — | @¥fempletion of & stability run .
(- Minimum, Maximum Values Choose Objects [®) Transient Contingency - - |J:' =l éj
- Summary E] = =
Sortby () Mame @) Numb
-~ Events i S| D B ol %R 00| @4 # | Records + ser~ Columns - B~ | B~ WA- BH- W »
- Solution Details -
(- Transient Limit Monitors 1(Bus1) #1 [16.5k Mame Show|PIot Color|PIot Dashed|PIotTl'1ldmess|PIot 5y1'nbol|
(- Validation 2{Bus 2) #1 [18 kY] igus 5Faut]YES Default Default Default Default
. SMIE Eigenvalues 3 (Bus 3) #1 [13.5kV] 2|Bus 8 Fault YES Default Default Default Default
Add Flot Delete Plot
4 m | ¥ [ collapse all | [ Evpandal |
Process Contingencdes
() One Contingency at a time Select Al Clezr Al — = = = =
@ Multiple Contingencies [] show only objects available in results [ Save Plot Definitions to Auxiliary File ] [ Load Auxiliary File ]
[ Save All Settings To l [ Load Al Settings From l [ Show Transient Contour Toolbar l [ ? Help l [ | Close ]
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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)

e 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

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

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

ShOW BUS 5 and [ [® Transient Contingency . = | E) [ |
BUS 8 eve ntS aS m % Al 2B 00 A i | Records ~/Set - Jumns v ' | “.E' H%’EEV %' i%?;;
. - MName |Sh0' Plot Color |Rlot Dashed|Plot Thickness|Rlot Symbol|
d Iﬁe re nt COlorS In ﬁ 1(Bus 5 Fault YES efault B 2| efault
. 2|Bus &8 Load YES efault 2 Pefault
the defined plots ! 7

j-'|_ Cloze

 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

* Create and customize plots for the simulation as desired

e C(Click “Generate Selected Plots” [ coeetsdectedrios |

Flots, Subplots, Axis Groups MW output @ G e n e rator 3
5 C EIET

= E@ subPlot 1 3_ 100 :: Rotor Angle
{W% MW Terminal _Gen'1''1" S an o ;T
l"'b‘" MW Terminal _ Gen '2''1' g 0 =) ;5_5 plOtS for bOth
(W M Terminal _Gen '3 '1' = iz e | . .
= G SubPlot 2 . 0 001 2 3 4 5 & 7 & 9 10 554t Cont|ngenC|eS
(W Rotor Angle _ Gen'3''1 Time [seconds] Ssa
= [ SubPlot 3 R |
r"u‘- Speed _Gen'1''1' N Bus 5 Fault, MW Terminal, Gen "1" ™ 51 1
ﬂu‘v Speed _Gen '2''1 N Bus 8 Load, MW Terminal, Gen "1''1°
r’u-, Speed _Gen'3 1" N Bus 5 Fault, MW Terminal, Gen 2'"1 Time [seconds]
= [CH SubPlot 4 N Bus & Load, MW Terminal, Gen "2'"1"
ﬂu‘y Speed _Gen'2' ' v Bus 5 Fault, MW Terminal, Gen 3" "1 v Bus 5 Fault, Rotor Angle, Gen "3 "
= Add new plots here r Bus & Load, MV Terminal Gen '3'"1" v Bus & Load, Rotor Angle, Gen "3 1"
| p
flg'\ Add objects/field combinations here =
T oenad
& 6034
Plot legends O 23 -
. T &0 4 -
include the G 01 23 4 5 8 7 8 92 10 F Generator 3
Time [seconds]
name of the R - -
T . t [~ —— Bus 5 Fault, Speed, Gen"1''1", 2 sgg | eem L Speed VS. RO'[OI’
ransien [ — Bus&Load, Speed, Gen"1"1", 2 'S¢ S5 58 60 62 64 65 68
C t [ = Bus 5 Fault, Speed, Gen 21", 2 ROtOI’Aﬂ@e Angle for bOth
On In enC [ = Bus & Load, Speed, Gen 21" 2 . .
g y ~d Bus 5 Fault, Speed, Gen '3 "1, 2 ~ Bus 5 Fault, Speed, Gen 2" Cont|ngenC|eS
v Bus & Load, Speed, Gen "3 "1", 2 E] 2 Bug & Lead, Speed, Gen 2" "1" E]
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Multiple Contingencies: Result Storage

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

e Itisimportant 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
* 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

e QOpen the Results Storage page
e 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

* |n general, you probably do not want to do this

Result Storage

Where to Save/Store Results Save Results Every n Timesteps:
Store Results to RAM
|| save Results to Hard Drive

"] save the Results stored to RAM in the PWE file

-

1

-

Store to RAM Options | Save to Hard Drive Options |

Mote: All fields that are specified in a plot series of defined plot will alzo be stored to RAM,
[ store Results for Open Devices l Set All to MO for All Types ] l Set Save All by Type ... ]

| Generator | Bus | Load I Branch | DC Transmission Line I Multi-Terminal D'C Converter I Area | Zone |
D % A fE | i ?&D | Records ~ Geo * Set - Columns - ' | .E'
Mumber | Name | Area |[Save All| V(pu) | Angle | Angle, |GenMW| Gen |Load
From Name Mo Shift [Total Mvar |Total
Selection: Total
1 1]Bus1 1 YES
ake Flot 2 2Bus2 1 YES
3 3 Bus 3 1 YES
& 4 Bus 4 1 YES
3 JBuss 1 YES
5] 6 Busé 1 YES
7 7Bus? 1 YES
8 8 Bus 8 1 YES
3 9 Bus%s 1 YES

Result Storage

Where to Save/Store Results Save Results Every n Timesteps:
Store Results to RAM
[[]save Results to Hard Drive

[T]5ave the Results stored to RAM in the PWE file

=

-

Store to RAM Options | Save to Hard Drive COptions |

Mote: Al fields that are specified in a plot series of defined plot will also be stored to RAM,
[7] store Results for Open Devices [ Set All to NO for All Types ] [ Set Save All by Type ... ]

Generator |Bus I Load I Branch I DC Transmission Line I Multi-Terminal DC Converter I Area I Zane |
setalno | ¢ ] By ok %5 5% | dh 24 | Records ~ Geo = Set » Columns = [Eg~ | e~
Mumber |Mame of|ID|Area  |Save All|[Rotor|Rotor  |Speed|Mech (MW Accel|Mvar
From of Bus |Bus MName of Angle|angle, Input{Terminal MW  [Termin
Selection: Gen Mo Shift
1 1|Bus1 11 YES
Make Flot 2 2Bus2 11 YES
3 3 Bus 3 11 YES
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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
page of the
Transient Stability
Analysis dialog, a
dropdown is
provided to allow
you to choose
which transient
contingency’s
results you would
like to view

T9: Multiple Contingencies

Bus 8 Contingency is selected to view results

Transient Stability Analysis
Simulztion Status
Select Step

- Simulation

+- Options

- Result Storage

ots

Flot Designer

+- Plot Definition Grids
+-Results

+ - Transient Limit Monitors
- Validation

i.. SMIB Eigenvalues

Process Contingendes
_) One Contingency at a time
@ Multiple Contingendies

Save All Settings To I I Load All Settings From J

[E={ = >
Results | For Contingency: IBus @ Load -
Results can be viewed in the case information displays for only one transient contingency at a time
Time Values From RAM | Minimum,Maximum Values I Summary I Events I Solution Details |
Generator |Bus | Load I Branch I DC Transmission Line I Multi-Terminal DC Converter I Area I Zone |
ColumnOrder Bl 0 %8 | dh ?&n | Records » Set - Columns ~ < | o . [ ),)
Object then Field -

I Jteri Time GenBusl | GenBusl | GenBusl | GenBusl | GenBusl | GenBusl |GenBusl | GenBusl [Ge =
ColumnFitering #1Rotor | #15peed | =1Mech | =1MW | #iMvar | #1Term. |#1Field | =1Fed |2
Filter Modify... Angle Input Terminal | Terminal PU Voltage (pu] Current |Stz

i a 3.@ &0 71.645 71.645 27.039 1.04 1.082 1.082
[T]use Area/zone Filters 2 0.008 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082
3 0.017 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082
ch Fields to Di . 4 0.025 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082

cose FiElds T Lis. .. 5 0.033 3.586 60 71645 71645  27.039 1.04 1.082 1.082
Accel MW ] 0.042 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082

Field Current 1 7 0.05 3.586 80 71645 71645  27.039 1.04 1.082 1.082

Field Voltage (pu) = 8 0.058 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082

g 9 0.067 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082

Mech Input 10 0.075 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082

Mvar Terminal 11 0.083 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082

MW Terminal 12 0.092 3.586 60  7LE45 71645  27.039 1.04 1.082 1.082

Rotor Angle 13 0.1 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082

Rotor Angle, No S 14 0.108 3.586 el 71.645 71645 27.039 1.04 1.082 1.082

o g, 15 0.117 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082
Speed 16 0.125 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082
Stabilizer Vs i 17 0.133 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082
18 0.142 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082
19 0.15 3.586 &0 71.545 71.645 27.039 1.04 1.082 1.082
20 0.158 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082

21 0.167 3.586 &0 71.645 71.645 27.039 1.04 1.082 1.082 =

— o . s v rar i ar e < ra « rnn B
[ Show Transient Contour Toolbar ? tebp ‘ I H Close ‘
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Multiple Contingencies: Hard Drive
Storage

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

B Transient Stability Analysis =N o5
Simulation Status
Select Step Result
- Simudation #” Where to Save/Store Results |
__ Optians ere ave/Store Resul ave Results Every n Timesteps:

[T store Results to RAM
Save Results to Hard Drive

=N Rgsult Storage

y A

Load from Hard Drive File into RAM results
spedified by Store to RAM Options

[#- Store to RAM Options
Save th e reS u ItS ‘...Save to Hard Drive Cption:
H = Plots
Of m u Itl p | e g----PIUt Designer
[ Plot Definition Grids

Contingency runs ) Results

[+~ Transient Limit Monitors
- Validation

tO h ard d rlve E---- SMIB Eigenvalues

< | 1 3

[] save the mesans stored to RAM in the PWB file

Store to RAM Options | Save to Hard Drive Options

Directory in which to store all results TSR files for all contingencies
Location C:Ysers\kate'\Desktopistuff

For each transient contingency, one file will be written to this directory,

The filename will be the name of the contingency with the *. TSR file extension.
Mote: Using a directory on your local computer is recommended.
Chiject Types to Indude
Generators
Buses

[ Loads
["|Branches

DC Lines
MTDC Converters

|:| Areas

[T only store every result for objects which meet the Area/Zone Filters

[ Edit Area Zone Filters ]

Set where and

what to save

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

|:| Zones

Save All Settings To l [ Load All Settings From ]

[ Show Transient Contour Toolbar l [ ? Help ]

Fr

T9: Multiple Contingencies
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Multiple Contingencies: Results

e 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

e 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

e Also, you can still generate the selected plots on the Plots

page

T9: Multiple Contingencies © 2012 PowerWorld Corporation TSQBusMuItipIeContingency 20



Multiple Contingencies: Results

Result Storage

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

Store Results to RAM Load from Hard Drive File into RAM results l < CI IC k to

Save Results to Hard Drive specified by Store to RAM Options

[T]5ave the Results stored to RAM in the PWE file
Stare to RAM Options | Save to Hard Drive Options Toq q |e to Y E S to !Oad res u ItS
Into RAM

Mote: All fields that are specified in a plot series of defined plot will also be stored to RAM.

[T store Results for Open Devices ’ Set All to NO for All Types ] [ Set Save All by Twy ] S pe ley Wh at to re ad I n
Generator |Bus | Load | Branch I DC Transmission Line I Multi-Terminal DC Con“:er | Area I Zone |

=

-

Set All NO Mumber|Mame of|ID[Area  |Save jll|Rotor[Rotor  |Speed|Mech MW Accel|Mvar  |Term. PU[Field |Field  |Stabilizer
of Bus |Bus Name of] Angle|Angle, Ifput| Terminal (MW (Terminal Voltage |Current|vs
Gen Mo Shift] {pu) .
From 1 1Busl 1 1 NG 5 VES  VES NG R | p g
Selection: 2 2 Bus 2 11 ES ES esu tS a e IS nOW

3 3 Bus 3 11
Make Plot

S / populated with the data for
et |For Conigency: (BmBloms the active contingency

Results can be viewed in the case information displays for only one transient contingency at a time

Time Values From RAM | Minimum/Maximum Values | Summary I Events I Solution Deiﬁils|
Generator |Bus | Load | Branch | DC Transmission Line I Multi-Terminal DC Converter I Area | Zone |
. Column Order By el %5 | i 44 | Records * Set * Columns ~ [Bg- | oy . < HH | Options =
Instead of using Result | [essveres -
Column Fittering Time Gen Busl | GenBusl | GenBusl | GenBus 2 | GenBus 2 |GenBus 2 | GenBus 3 | GenBus 3 | Gen Bus 3 -
! - #1Rotor | #1Rotor | #1Speed | #1Rotor | #1Rotor | #1Speed | #1Rotor | #1Rotor | #1 Speed |
M Filter Angle | Angle, No Angle | Angle, No angle | Angle, No b
orage settings to
i 0 3,586 3.586 &0 61.1 61.1 60  54.138  54.138 60
. [[]Use AreafZone Filters 2 0.008 3.586 3.586 650 61.1 61.1 60 54,133 54,133 60
SpeC| y What to Save Out’ 3 0.017 3.586 3.586 50 611 611 60 54138 54,138 50
4 0.025 3.586 3.586 &0 61,1 61,1 60 54138 54,138 60
] ] n
. LS ST 5| 0033 358 3.5 &0 611 611 60 54138 54138 &0
We a re nOW USI ng them [¥] Accel Mw 5 0.042 3.586 3.586 &0 61,1 61,1 60 54138 54,138 &0
Fedowrent |Qli O Gl asw a6 &0 6Li 6Ll 8 sui®  sa1m &
. Field Voltage (pu) | | 3 0.087 3.588 3.588 &0 611 611 60 54138 54,138 60
tO SpECl y W at tO rea (@] Mech Input ] 0075 3586 3586 &0 611 611 60 54138 54,138 &0
Mvar Terminal 11 0.083 3,586 3,586 &0 61,1 61,1 60 54138 54,138 60
. MW Terminal 12 0.092 3,586 3,586 &0 61,1 61,1 60 54138 54,138 60
In Rotor Angle W Gie] s 3 60 L1 el & sim same &
[¥] Rotor Andle, Mo S... = — = o o - pi pi e -
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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

Discussed in the Transient Limit Monitors section

T9: Multiple Contingencies © 2012 PowerWorld Corporation 22
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