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Contingency Analysis
gency Yy

e Power systems are operated so that overloads do not occur
either in real-time or under any statistically likely contingency.

— This is often called maintaining system “security”

e Simulator is equipped with tools for analyzing contingencies in
an automatic fashion
* Contingencies can consist of several actions or elements

— Simple Example: outage of a single transmission line

— Complex: outage of a several lines, a number of generators, and the
closure of a normally open transmission line
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Contingency elements allowed in PowerWorld

Simulator

e Opening/Closing of transmission lines
and transformers

* Loss or Recovery of a generator, load,
or switched shunt

e Movement of generation, load,
injection group, or switched shunt MWs
or Mvars.

e Changing or Setting of generation, load,
injection group, or switched shunt MWs
or Mvars

e Changing or Setting of generator or
switched shunt voltage setpoint

e Open/Close, Set/Change injection
group values

e Opening of all lines connected to a bus

* Opening/Closing of all lines or
transformers in an interface
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specification
of make-up
power also
allowed

Bypass/Inservice, Set impedance of series
capacitors

Changing or Setting of phase-shifter setpoint
Open/Close 3-winding transformer

Open/Close DC lines, Set/Change DC line
setpoints

Open/Close DC converter, Set/Change DC
converter setpoints

Change Area AGC Type

Open all branches and tie lines or
Set/Change MWs of all online generators in a
substation

Run a SCRIPT action
Abort or Solve Power Flow

Note: “Conditional” Elements which only occur if a
particular condition is met are also allowed. These are
covered in another section.
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wz= Contingency Analysis Tool in Simulator

* Contingency Analysis tools can be accessed by selecting Tools
ribbon tab = Contingency Analysis in Run Mode.

e |nitially, no contingencies are defined for a case.

Select to all Simulator to defi Right-click and
Start Run t —% Load to th Help /
load from e Insert to add a
Contingendes QOptions Resul Its
.
a file £ 71 B ik 58 8 48 88, Recorss~ Geo- set~ comns - [~ | B~ - F B~ I - | optons - contingenc
Filter |Advanced ~ | Contingency - ~ | Find... Remove Quick Filter = g y
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
eeeeeeee w Load Gen Actions |Actions [Actions onitor
Adions | | | | | | | |Violation|
Defined
Violations ) hat Ocourre: d Definition
how re lated contingendes mbined Tabl Actions
eeeeeee ‘ Value ‘ ‘ ‘ ‘ VAssoc.‘ IMo Contingency Defined
Defined
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Inserting a Contingency Definition

 To insert a contingency (O Coningeney Definiion Do

Contingency Label ~ Mew Contingency

— On the Case Information Toolbar,

i Rename Find...
C h Oose Reco rd S > I n se rt Definiion  Custom  Monitoring Exceptions
Insert Mew Element Clear All
— R|ght_cl|ck to bnng up the Iocal L_N ___ Actions Model Criteria | Status |p

menu and choose Insert

 This opens the dialog to the right =

Categories

B Use spedific solution options ~ Post-Contingency Auxiliary File

Define Solution Options Browse

0 Ignore ALL contingency This auxiliary file is loaded at the start of each contingency,
spedfic solution options - - - S =
Spedal post-contingency settings can be entered in this auxdliary file.
8 Indude Remedial Actions Mote: This option will override the Advanced Contingency Option
[ I Mormal Rating Mo Action
[ Allow Screening

([ skip

QK Save Delete Cancel Help
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Auto Insertion of Contingencies

 To automatically insert a set of contingencies. This is available
from

— On the Case Information Toolbar, choose Records > Auto Insert
Contingencies...

— Right-click to bring up the local menu and choose Insert Special > Auto
Insert Contingencies

— Click on the Auto Insert Button at the bottom of the Contingency
Analysis dialog

 The Auto Insert dialog is shown on the following slide

[10: Contingency Analysis © 2024 PowerWorld Corporation 6



Auto-Insertion of

Contingencies Dialog

{) Auto Insertion of Contingency Records

’J\utomaﬁcally generate involving a ... Action Type to Create S I t t . I d
( () single transmission line © 0pen e e C O I n C u e
() Single transformer il

Prevent Identical Breaker Actions

© single transmission line or transformer 7 O n Iy e I e m e nts i n

C h O O S e O 3l—';ﬂ.|'inding trarfsformrar [L]%h;enlsete Existing CD[M
O bj e Ct Ty p e '< O Single generating uit B Use Area/Zone Fil Edit AreafZone Filters / C h O S e n a re a S

() single bus . ) ]
O Single load Filter using nominal voltage range

ingle loa Branch End to Use
() Single shunt B 4l Voltages 9999.00 =

Higher Voltage

() single line shunt 0.00 =

Or create multiple  NoOsweaso

Yoltage

Apply Voltage or

[Tl only indude branches meeting Define Branch Filter (_\

I CTG \*8 zz;i:::::ngof [CJonly BranchDeviceType = Line, Transformer, or Series Cap Ad Va n C e d F I Ite rs to
e e m e n t S Naming Options Treatment of Transformers that are Part of 3-Windings

Identify transformers using prefix T_ () Insert winding outages separately O bJ e Ct S

I t 3-Winding transfo tal
Identify lines using prefix L_ O Inser e

() Ignore (Do not insert these outages)
" Identify buses by

() Numbers

[Tl only indude elements within 0.00 = Number of nodes
() Names I d I
Oser Include only
() Labels {Use Mumbers if no label)
\D Incude Mominal Voltages

~. elements that are
near a particular bus

[ Do Insert Contingency records = ] Sawve Settings Save To Aux Cancel

Options for creating unique names \ . _ _
for the new contingencies Create the contingencies and close the dialog
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Contingency Analysis Dialog with Contingencies
Defined

Click to save the contingencies to
aux file

Click to process
the contingencies

{0 Contingency Analysis

Auto Insert Save Other = Help

tart Run Abort

Status Initialized "] Refresh Displays After Each Contingency

Contingendes  Options Results

o = AL, O FIT] Al g SORT A
R Bk W SR B4 48 T Recorss - set- commnsc [Bde BAC ME- $ B~ U 10~ B
e —

Mame )@’Eategor}r Processeq Solved [Include | Screen Post-CrGM
Remedial]l Allow [AUX Load
y - Actions
1)L MO MO (] none
2|1 NG MO MO none
. 3|l MO MO ¥ (e} none
Llst Of CTGS 4l NO MO MO none
5(L_ NO NO MO none
B(L_ NO MO MO none
M 7L MO MO MO none
now defined o N
1l MO MO MO none
10(L_ NO MO MO none
e NO NO NO none
]
Violations  yhat Occurred Definition / 1 x
Show related contingencies Combined Tables > & rdions W Cr
Category Element Value|Limit| Percent| Area Mame|Naom 1JOPEN Line One 138.01) TO Two 138.0 (7] CKT 1
Assoc,
Maone [Defined
i Search Search Now Options ~
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Contingency Definition Dialog

 To open the Contingency Definition Dialog, right-click on one of the
contingencies and choose Show Dialog.

List of contingency
element(s)

Specify power
flow solution
options for this
contingency

Apply only general power
flow solution options
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(L) Contingency Definition Dialog

Contingency Label  L_0000010ne-000002TwaC1

Add Mew Rename

Definiton  Custom Monitoring Exceptions

Inzert Mew Element

Clear all

Model Cr‘_tcrra| Status |Persisten1 Time Del

Find...

Categories

Actions
1JOPEN Line One 138.0 1) TO Two 138.0 [2) CKT 1/ CHECK
B Use spedific solution options ~— Post-Contingency Auxiliary File
Browse

Define Solution Options

i Ignore ALL contingency
— specific solution options

B indude Remedial Actions

[CIMormal Rating Mo Action

[ Allow Screening
[ skip

OK

Save

This auxiliary file is loaded at the start of each contingency.
Special post-contingency settings can be entered in this auxiliary file.
Mate: This option will override the Advanced Contingency Option

Delete

Cancel

Help
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Right-click and choose Insert
to add a new Element (or
click Insert New Element)

Specify aux file containing
actions/settings to apply after
the contingency. If this is
specified, the post-CTG aux
file for all contingencies
specified on the Advanced
Modeling tab is not applied.



Contingency Element Dialog

* To open, right-click on the Contingency Element and choose

Insert or Show Dialog

© Contingency Element Dislag

Choose
element type

Choose
action type
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() Multi-Section Line
() Series Capacitor

() Contingency Block
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JC = Delay: 0.000000 = seconds

CCCCCC
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- Choose the Element

Choose action parameters,
options based on Element Type
and Action Type

Add a comment which will be
saved with Auxiliary Files
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Contingency Analysis
Power Flow Solution Options

 To Open this dialog, click on
Define Solution Options on the
Contingency Definition Dialog

e This dialog allows you to specify

custom solution options for
solving the post-contingency
power flow

Contingency Analysis Power Flow Sclution Options

Power Flow Solution Options Controller Options

MVA Convergence Tolerance ¥ Gen MVAR Limits
— B Cisable Checking Gen MVAR. Limits
Maximum Mumber of Iterations !
B ched: Immediately
B Disable Power Flow Optimal Multiplier B check Badk Off Immediately

Dynamically add/remove slack buses as
B topology is changed (Allow Multiple
Islands)

B Cisable Switched Shunt Control
B Disable Treating Continuous S5 as PV Buses
B Disable svC Contral
B Disable LTC Transformer Contral
Min. Sensitivity for LTC Control
B Disable Balanding of Parallel LTC Taps
B Disable DC Line Transformer Tap Control
B Disable Phase shifter Contral
B Model Phase Shifters as Discrete Controls
B Cisable D-FACTS Control
B Enforce Generator MW Limits
B Frevent Controller Oscillations

Maximum Mumber of Voltage
Control Loop Iterations

Set to Factory Defaults

Set same as for Power Flow

| Clear All Settings |

Min. pu voltage for constant power load

Min. pu voltage for constant current load

Check-Box key [ = use option
[ = do not use option W OK ? Help X cancel
= use default

¥
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What is the Reference State?

* Contingency analysis always stores a Reference State or pre-
contingency state

 Immediately before solving a contingency (whether one at a
time or using the automatic processing), this reference state is
always loaded into memory

— Done so that all contingencies start from a common reference

* When using the automatic processing of a list of contingencies,
the system is set back to the reference state at the end of the
processing

110: Contingency Analysis © 2024 PowerWorld Corporation
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Defining the Reference State

* Initially, the reference state is defined as the power system state
that exists at the moment that the Contingency Analysis is run

for the first time

 To change the reference at a later time, you may choose the Set
As Reference option from the Other > button

* Reference state can be reset each time that the Contingency

Analysis dialog is opened
— A dialog will appear asking you what to do each time you reopen the
Contingency Analysis dialog

110: Contingency Analysis © 2024 PowerWorld Corporation
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What is stored in the Reference State?

Bus State Load State Gen State DC Line State
eIn or out of service eIn or out of service eIn or out of service . . .
*\/oltage magnitude eConstant power MW and MVAR MW output Multi-Terminal DC Line State
*\/oltage angle components of load *MVAR output
eBoolean stating whether any load exists at eConstant current MW and MVAR load, *Max/Min MW Output MW Transaction
the bus (this is used because some of the assuming one per unit voltage eParticipation Factor MW Value
contingency actions such as MOVE GEN wiill *Constant impedance MW and MVAR load, *Max/Min Mvar output eEnabled Status
create a fictitious load if there is no assuming one per unit voltage *\/oltage Setpoint
generation at the destination bus to merge *MW Scale *AGC status (YES/NO)
with.) eMvar Scale *AVR status (YES/NO)
*MW Marginal Cost *AGC status eCapability Curve
*Min/Max Load MW eWhether to use Capability Curve
Switched Shunt State eLine Drop Compensation Impedance
eln or out of service Line State eLine Drop Compensation Status
*Nom Value MW, MVAR e|n or out of service (YES/NO/POSTCTG)
eControl Mode *Bypassed or not *Regulated Bus
(FIXED/DISCRETE/CONTINUOQUS) eTransformer control settings
*All the setpoint values eTap ratio Area State and Super Area
eDescription of blocks ePhase shift eUnspecified MW Transactions
eLow/high range for voltage control eHigh/Low desired setpoints *MW Scale
eSeries Reactance X (Only for Series Caps eMvar Scale
Limit Group State because they can change) e AGC Status

The original ratings sets for normal *Use Area Part Factors (for Super Area)

operation (Line, interfaces — A, B, etc..)
Power Flow Solution Options
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{L) Contingency Analysis

Options Tab:
Modeling - Basics

[ refresh Displays After Each Contingency

- DC and Screening Options

- [mjection Sensitivities

- Generator Post-Contingency AGC
- Bug Load Throw Owver

- Generator Maximum MW Response
- Generator Line Drop and RCC

- Switched Shunt Post CTG

- Auxiliary Files

- Transient Models

- Result Storage

- Limit Monitoring

- Contingency Definitions

-Remedial Action Definitions

-Legacy Definitions

i-- Distributed Computing

. Miscellanecus

Open Dependency Explorer

O Ful Power Flow
() Linearized Lossless DC
() Linearized Lossless DC With Phase Shifters

Topology Processing Mode
O Preserve All Breakers Induded in Contingencies

(") Use Incremental Topology Processing Mode

AC Method Options
[ I retry solution using the Robust Solution Process
after a contingency solution failure

B Use specdific solution options for contingendies

Define Contingency Solution Options

[ Do OPF solution for each contingency
[] Do Mot Use Post Power Flow Solution Action List

General Options
[ Disable Gen Drop Overlap

Start Run Abort Load Auto Insert Save Other =
Status Initialized
Contingencies Options  Results
» - Modeling Basics
Calculation Method Make-p Power

When a contingency involving generationfload MW changes or
outages does not specify how to compensate for the lost power,
impaort the required power from these sources:

Determine Make Lip Using

O Area Participation Factors spedfied below

D Generator Particdpation Factors From Entire Case Directly
D Same as Power Flow case

I

Make-up Power Tolerance 5.0000 <
[CIPrevent new island without enough controllable generation

F3 0 B Ak ‘b % | 8 88, | Recorts~ Geo et~

Area Num|Area Mame|Contingency Make Up

Generator
1 1|Top 0.00
2 2| Left 0.00
3 3|Right 0.00
Search

= |

Columns ~

Search Mow

Help

X
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Options Tab:
Modeling - Basics

e Calculation Method

— Full Power Flow
— Linearized Lossless DC

e similar to the DC Power Flow, but linear sensitivities are used to approximate
the effect of outages and insertions, around present operating point

— Linearized Lossless DC with Phase Shifters

e Assumes constant MW flow across phase-shifting transformers

 Topology Processing Mode

— For use with ITP add-on (discussed in another section)

110: Contingency Analysis © 2024 PowerWorld Corporation
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Options Tab:

Modeling - Basics

Retry Solution using the Robust Solution Process after a contingency failure
— Attempts to solve the power flow in a series of steps that involves turning on controls one type of control at a
time
Use specific solution options for contingencies
— Click “Define Contingency Solution Options” to adjust these
Do OPF solution for each contingency
— Uses OPF with current OPF settings in place of single-solution power flow
— Can help identify mitigation actions
Do Not Use Post Power Flow Solution Action List

— Globally defined list set with the power flow solution options and performed after every ac power flow
solution

— Actions may interfere with contingency results if they alleviate loadings caused by contingencies, thus masking
the impact of a contingency

Disable Gen Drop Overlap

— Affects injection group contingency elements that drop generation by merit order (discussed in another
section)
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Options Tab:

Modeling - Basics: Make-up Power

* Describe which areas make up for a change in the MW
generation or load in the system

* Normally done using some sort of “participation” from the areas
or generation in the case

— Typically, power systems control schemes like AGC (or Economic
Dispatch), do not respond quickly enough to remove an overload after
a contingency. AGC acts on the 15 minute to 1 hour time frame (not

tens of seconds)
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Options Tab:
Modeling - Basics: Make-up Power

e Area Participation Factors specified below

— Each area is weighted according to the factors specified. The total weight for the
area is then “spread” across all the area generation according to generator
participation factors.

— The power flow is then solved using Island-Based AGC

— NOTE: Default Part. Factor = O for all areas (has the effect of sending make up
power to the island slack)

e Generator Participation Factors from the Entire Case Directly
— Generators are weighted by their participation factors
— The power flow is then solved using Island-Based AGC

e Same as the Power Flow case

— Uses the same Area/Superarea/Island MW interchange settings as the normal
power flow
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Options Tab:
Modeling - Basics: Make-up Power

 Define Contingency Solution Options

— Allows you to specify different power flow solution options for solving the
post-contingency power flow.
— This gives 3 levels of power flow solution options
1. Contingency Specific Options (Contingency Definition Dialog)
2. Contingency Analysis Tool (Contingency Analysis Options Tab)
3. General Power Flow Options
— When Simulator executes a particular contingency, it will look at options in
the precedent defined by the order above.

e For a specific contingency, levels 1 and 2 can be ignored by using option to Ignore ALL
contingency specific solution options.

— First it looks to contingency-specific. If an option is marked use default, it
will look at the Contingency Analysis Tool Options, etc...

110: Contingency Analysis © 2024 PowerWorld Corporation 20



Options Tab:

o . . .
Modeling - DC and Screening Options

e For Linearized DC methods, allow amp limits by assuming a constant voltage
magnitude

— The net effect is that line operating at higher than 1.0 per unit voltage can carry more
power

— Treat Line as Equivalent Amps option must also be selected with Limit Monitoring Settings

 Model reactive power for DC methods by...

— Specify how you want to treat reactive power when using one of the DC methods.

* |Ignore reactive power
— MVA flow = MW flow

e Assume constant voltage magnitude
— Look up Mvar flow from operating circle to calculate MVA flow

e Assume reactive power does not change
— Use Mvar flow from base case to calculate MVA flow

e Screening Options (discussed in another section)

110: Contingency Analysis © 2024 PowerWorld Corporation
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Other > Button

 Delete All Contingencies [ other > _—
— Deletes all the presently defined contingencies e memnamas
e C(Clear All Contingency Results Set As Reference

Restore Reference

— Clears all the results of the presently defined
contingencies, but leaves the definitions

Convert te Device Contingencies

Combined Tables

o SEt AS Reference Produce Report...
— Sets the present power system state to the O wl
reference State for Contlngency AnalySIS Auto-fill I::ll-a:n:ccu:tinge.nr;:ele.:nen:‘; ;;mr‘r;ents

o REStO re REfe Frence Sensitivity Calculations

— Restores the system to the reference state
e Auto-fill Blank Contingency Element Comments — covered later
e Sensitivity Calculations — covered in a later section

— Calculate OTDFs using existing PTDFs
— Filter out violations using OTDFs
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Running Contingency Analysis

 Run every contingency in the list

— On the Case Information Toolbar, click Records > Run Contingency Analysis (also
on right-click local menu)

— Press Start Run on Contingencies tab

 On Case Info Toolbar, under Records > there are several other options

— Solve Selected Contingency
e Note: the system will remain in the post-contingency state after solving the contingency

e Then when you go to solve another contingency, the reference case will be reinstated prior to
solving

— Solve and Set as Reference

e Same as Solve Selected, but after completing solution, then the post-contingency state will be
saved as a new reference case

— Apply Selected Contingency

e Applies the contingency actions, but does not solve the power flow
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Total
Violations for
all processed

Viewing Contingency Results
Contingencies Tab

Worst Violation of a various
type for each contingency

A [ellE]=s]
y ™=
21 1 1 6 | Oprons - A
violatic W |Max Min Volt |Max Volt [Max
Branch Interface
%
- ; 1 103.9
L_0000010ne-00000ZTwaC:NO YES 1 149.3
00000 75even-000005FiveNO YES 1 113.5
L_000002ZTwo-000003Threet NO [i]
5|L_00000ZTwo-000005FiveC: NO YES NO 1]
6|L_000003Thres-000004Four NO YES NO [v]
7|L_000004Four-000005FiveC NO YES YES NO [v]
8|L_00000ZTwo-000004FourC NO YES YES NO 1]
-0000075evenC NO, YES YES NO a ‘
0075ew YES YES NO 1]
0003 YES YES NO 1]
Contingency Definition / E]
5 Combined Tables = ] Actions / Model
- Terem ‘ B ‘ Limit ‘ 1L5PEN Tine Seven 1380 (7) 1O Five 1380 (5) CKI 1 &
1Branch Am Two [ 2)-=Five [ 5) CKT 1atFive 474.73 418.37
\M = » < [ »
Status  Fifshed with 3 Violations and 0 Unsolveable Contingencies. Initial State Restored. | [T Refresh Displays After Each Contingency
[ toad |[Automnsert|[ save | [ others [ stertrun | [ close || 2 tebp |

contingencies

110: Contingency Analysis

Contingency Definition
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While processing
contingencies, the
dialog will update
continuously if this is
checked. This can
slow down your
analysis a small
amount, so uncheck
to stop updating.



Results - View Results by Element

Lines/Transformers Tab

Branches, Buses, Interfaces, Nomogram Interfaces each have a page

[ Caontingency Analysis

Contingdencies IOptions| Results |

ements with violations
4 - Yiew Resulks By Element e e ,{,D o ™ e

OPT. =
- Lines{Transformers = I [ T | i ﬁn| Records = Set* Columns = (B Options =

Buses Lines) Transformers
- Interfaces
Momagram Interfaces From Murmber |From Mame | To Mumber | To Mame| Circuit{$Frmr | Yiolations [Max % Loading
. Conk,
----- Zuskom Monitars
1 1 Cne 3 Three 1 MO 151.35

- Yiew Results by Contingency
- i_onkingency Yiolation List
- What Actually Occurred

2 Twao 5 Five 1 MO

Conkingencies

Contingency Definition
>
[ Show Other 'u'il:nlatil:i?/r Combined Tables = ] Sitions

L | Category | Yalue ‘ Lt |Percent| FER Line Seven Lo 7] 10 Five 1oo.0 (Sl CET 1

L_DDDDDZW—DDDDDESixCl Branch Amp 433,51 418,37 103.62
000007 Seven-000005FiveC 1 Branch Amp  473.86 418.37 113.26

—_

—

™

b

olveable Contingencies. [nitial State [| refresh Displays After Each gontingency

Definition for Selected T AR

Contingency
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Navigating the Contingency Results

Click Show related contingencies
to see other contingencies that ~_| S22

cause the same element violation

-Contingency Violation Lis
What Actually Occurred

- Contingency Viclation Matrices
Text File Report Writing

= Summary

View By Element

1 One
2 Two
2 Two
2 Two
2 Two
3 Three
4 Four
7 Seven
& Six

& Six

25w oo | |on fun | fua ra

3 Three
3 Three
4 Four
5 Five
6 Six

4 Four
5 Five
5 Five
7 Seven
7 Seven

[ SN T T

Contingency Analysis
Contingencies | Options | Reslts

View By Contingency

(] View Results By Element Contingencies |
-Lines/Transformers
Buses CE By ik G %0 | @b 88, | Records - ser~ columns + [E- |BE- WA~ ¥ BH- W f0 [ | options -
Interfaces Label Skip  |Processed Solved (Post-CTG|Islanded |Islanded |Qv violatic W |Max Min Vol =
Nomogram Interfaces ALX Load Gen  |Autoplot? Branch r|
sults by Continge
1 00002Two-0000f YES YES naone NO i 103.9
What Actually Occurred 2|L_0000010ne-0000! yoCINO YES YES nane NO 1 149.3
.. Contingency Viclation Matrices 3|L_000007Seven-000005Mgs NO YES YES nane NO 11135
4|L_000002Two-000003ThrElg NO YES YES naone NO 1]
tFile R 't Wit -
ik e Repart Wintng 5|L_000002Two-000005FiveC O YES YES nane NO 0
6|L_000003Three-000004Four YES YES nane NO o
7|L_000004Four-000005FiveC N YES YES naone NO 1]
8|L_000002Two-000004FourC NO YES YES naone NO 1]
9|L_00000&5ix-0000075evenC NO YES YES naone NO 1]
10|L_000006Six-0000075evenC NO YES YES naone NO 1] o
| r
Wl Violations Contingency Definition
mrelatedoonungences ] [ Combinec Tables = ]
Category ment | Walue
ranch Amj [Two {  2) ->Five { CKT 1atTwo 434,F
| 3
Status Firished with 3 Yinlations and 0 Unsolveable Contingencies. Initial State Restored [CIRefresh Displays After Each Contingency
[ Load ] [ Auto Insert ] Save Other > Start Run Close “? Help
- |- T Y B A
Xfrmr Violations Max % Loading
Cont.
a
NO 1 148,30
NO 1]
NO o
NO 2 113.47]
NO o
NO ]
NO a
NO a
NO a
NO 1]

Contingendes

00000 2Two-000008!

2|L_000007Seven-000005FveC1

Category

AmMp 934,55 418.37
Branch Amp 474.73 413.37

103.87

113.47

]

status Finished with 3 Wiclations and 0 Unsolveable Contingencies. Initial State Restored

["]Refresh Displays After Each Contingency |

[ Loed

| [ Autotnsert | [ save | [ other >

[ starthRun | [ dose |[ % kep |
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Click Show Other Violations
to see other violations caused
by the same contingency
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Summary Tab

e Provides a summary of
the status of the present
contingency analysis run

e Pause and Abort buttons

are available when a
contingency is solving

110: Contingency Analysis

Contingency Analysis EI@
| Contingendies | Options | Resuilts |
El- View Results By Element Summary

LinesTransformers

Buses summary

Interfaces Contingency Analysis Starting at August 03, 2010 11:47:18 -

.. Momogram Interfaces Simulation: Basecase converged
Solving contingency L_00000 10ne-000002TwoC1

- View Results by Contingency
- Contingency Violation List
- What Actually Occurred

Applied:
OPEN Line One_138.0 (1) TO Two_138.0 (2) CKT 1| | CHECK | | Opened flow of 53.22 MVA
Contingency L_0000010ne-000002TwoiC 1 successfully salved.

- Contingency Violation Matrices Salving contingency L_00000 10ne-000003ThreeC 1
- Text File Report Writing Applied:
OPEM Line One_138.0 (1) TO Three_138.0 (3) CKT 1] | CHECK | | Opened flow of 43.50 MVA

Contingency L_0000010ne-000003ThreeC 1 successfully salved.
Solving contingency L_000002ZTwo-000003ThreeC1
Applied:
CPEM Line Two_132.0 {2) TO Three_138.0 (3) CKT 1| | CHECK | | Opened flow of 32,94 MVA
Contingency L_00000ZTwo-000003ThreeC 1 successfully solved.
Solving contingency L_00000ZTwo-000004FourC1

AEJEIIIEEF‘?LinE Two_138.0 (2) TO Four_138.0(4) CKT 1| | CHECK | | Opened flow of 34.06 MvA
Contingency L_000002Two-000004FourC 1 successfully solved. -
Total # of contingencies 11 Start Time 8/3/2010 11:47:13 AM

# Processed 11 End Time 8/3/2010 11:47:19 AM

# Unsolvable 1 Total Run Time 0.43 Seconds

# Violations 3 Avg. Time per Ctg 0.039 Seconds

Statug  Finizhed with 3 Violations and 0 Unzoleesble Contingencies. Initial State Bestored,
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