Contingency Analysis

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

— Thisis often called maintaining system “ security”

o 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 aseveral 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 Contingency Elements allowed in Simulator
— Opening/Closing of transmission lines and transformers
— Loss or Recovery of agenerator, load, or switched shunt
— Movement of generation, load, injection group, or switched shunt

specification

MWs or Mvars. . make-up
— Changing or Setting of generation, load, injection group, or switched power also
shunt MWs or Mvars allowed

— Changing or Setting of generator or switched shunt voltage setpoint -
— Opening of all lines connected to abus

— Opening/Closing of all lines or transformersin an interface

— Open/Close, Set/Change injection group values

— 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

— Solve Power Flow

Note: “Conditional” Elements which only occur if a particular condition

Ismet are also allowed. These will be covered at the end of this section.
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Contingency Analysis Tool in

Simulator

« Contingency Analysistools can be accessed by
selecting Tools ribbon tab = Contingency
Analysisin run mode.

Ined for a case.
9 (=]E

&) Con
r OPT. 214 - iy SORT » - -
D e I A ?&n 7 Records * Geo+ Set~ Columns + ' “E' "%‘,Ev T %' izl H . RI ht_Cl I Ck
LLLLL Skip  |Processeq Solved |Islanded |Islanded [QV Violations |Max Min Valt |Mz
Load Gen |Autoplot?l  [Branch ke
= L and choose
b3
Violations Contingency Definition E] add a
Show related contingendes ] [ Combined Tables = |
Category |  Element val Ko Contingency y Defined C Onti n mC
1111111111111 g y
> <
%I ect to | Oad Status [JRefresh Displays After Each Contingency
| ) (e

from afile—
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Inserting a Contingency Definition

e Toinsert acontingency
— On the Case Information

{ Contingency Definition Dialog

[ oolbar, choose T e P
ename Contingenc
Records > Insert

[InsertNew Element ] [ Clear Al ]

o RI ght-CI I Ck to bri ng Up 1JOPEN Branch Qne 138.0Aicﬁ-0:so Two_138.0 (2) CKT 1 ||MDdEI crimrialiﬁgj:;komment
the local menu and
ChOO% I n%r t [ use specific solution options [ Define Solution Options |

raEslESreaiErs
 Thisopensthediaogto
the right.
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Auto Insertion of Contingencies

e To automatically insert a set of
contingencies. Thisisavailable from

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

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

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

* The Auto Insert Dialog Is shown on the
following dlide.
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Choose
typesto
Include

AN

7

4

Auto-lnsertion of
Contingencies Di al 0g

© Auto Insertion of Contingencies

[ Do Insert Coantingencdies ]

’ Save To Aux ]

[ X cancel ] [ ? Help

Automatically generate contingency invalving a ...
") Single transmission line

) Single transformer

\@ Single transmission line or transformer

O Single generating unit

) Single bus

) Combination of ...

-
How to name the contingencies

Identify lines using prefix L

Identify transformers using prefic  |[T_

Identify buses by

Mumbers () Mames {¥) Both

[ indude Mominal voltages

Options

|:| Delete Existing Contingencies

IUse Area/Zone Filters [ Edit Area/Zone Filters ]
—

[Jorly indude branches meeting an advanced filter

[ Define Branch Filter ]

]\

Only indude elements within o (IS
7 entries
) Sort by Mame () Sort by Mumber

Define Filter []use area/Zone Filters

[ Search Next ] [ Search All ]
You can use wildcard characters *or ?

buszes of bus

»
2 {Two) [138 kv]
3 (Three) [138 kv]
4 (Four) [133 kV]
5 (Five) [138 kv]

~ feie A Famm lan

/]

Sdlect to include
only elementsin
chosen areas

Apply Advanced
Filters for branches,
generators, or buses

Include only elements
that are near a

st
particular bus

Specify how to create
automatic names for the
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Contingency Analysis Dialog
with Contingencies Defined

€ Contingency Analysis

Contingencies | Lines, Buses, Interfaces || Options || Summary A De&ri ption Of the

C ] B IE %8 5% @k 8| Records - Set+ Columns - [Be- fE- WHE- OB

f Label skip Zed Solved Iw;ﬁ %Iected Conti nger]cy
000 10ne D000 2T Wi 1 NO NOD ND NO N\ appears In the Contl ngenCy

L_000010ne-00003ThreeC1 NQ MO MO MO . L -
L_00002Two-00003ThreeC 1 NO MO MO MO D er I nl tl On %‘tl On

-

List of

I

%
Contl ngenCI 4L _0000ITwo-00004FourCl  NO MO MO NO
d ef M a:l 5|L_00002Two-00005FivecCl MNO MO MO MNO
nOW I n 6 |L_0000 ITwo-000065ixC1 MO MO MO NO
7|L_00003Three-00004FourC 1 MO MO MO MNO
8|L_00004Four-00005FiveCl MNO MO MO NO
9|L_000075even-00005FiveC1MNO MO MO MNO
10|L_000065ix-000075evenCl NO MO MO NO
\ 111L 00006Six-000075evencC2 MO MO MO MO v’
< >
Violations Contingency Definition [E
[ Show related contingencies ] [ Combined Tables > AcHtns
Category Element 1JOPEN Branch One 138.0 (1) TO Two 138.0(2) CKT 1

lone | Defined CI I Ck X to
s S 2 hide the
Status |Initilized DReﬁesh Displays After Each Contingency Der I nl tl On

[ Load ] [ Auto Insert ] Save Other = [ Start Run ][ Close ][ ? Help ] .
‘\ Section

Click to save the contingenciesto file : . .
| Click to process the contingencies
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Contingency Definition Dialog

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

O Contingency Definition Dialog

Contingency Label  |L_000010ne-00002TwoC1 w {i} [ Add Contingency ]
[ Rename Contingency ]
Definition | Custam . .
(I [ Insert Mew Element ] [ Clear Al nght-CIICk and ChOO%
. Actions |Model Criteria| status |comment] I nsert to ajd anew
L I g Of 1JOPEN Branch One 138.0 (1) TO Two 138.0 () CKT 1 | CHECE .
) )y Element (or click Insert
contingency <
New Element)
elements
[Juse specific solution options [ Define Solution Options
Y Click to specify power
’ JOK ] [ Save ] [ Delete ] [x Canu:ell [ ? Help ] I~ Sp y p
flow solution options for
this contingency
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Contingency Element Dialog

« To open, right-click on the Contingency Definition

Dialog and choose Insert or Show Dialog

Choose
element <

type

Choose
action
type

€2 Contingency Element Dialog
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Choose the

f Element Type Choose the Element
(O Branch {3 Sort by Name {*) Sort by Mumber
%fen;rab:nr Define Filter | [ Use Area/Zone Filters
08
() Switched Shunt 2
(O Bus 2 (Two 1Eﬂk B
() Interface 3 i'l'hren\a,- [138 ,k,"] D
O Injecti 4 (Four) [138 kv]
22 LlE i 5 (Five) [138 kV]
() Series Capacitor s :Six‘- J[138 kvl
{_JDC Line 7 (Seven) [138 kv]
() Phase Shifter
(73 3-Winding Transformer
\ ") Solve Power Flow
~
Action Type L in
) Open E | @MW (const pf)
() Close . _ {)Percent
e T ] (-] o
{E}' SetTo {:} Muwar
- {:}Change By [ Make-up Power Sources ... ]
Model Criteria: Add | /I’
Comment: ‘ «—

[ x Cancel ] [ ? Help ]

Element

Choose the
/ action
parameters

Add acomment
which will be

" saved with
Auxiliary Files

rporation
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Contingency Analysis
Power Flow Solution OEtions

 To Openthisdiaog click on Define Solution Optionson
the Contingency Definition Dialog

« Thisdialog allows you to specify custom solution options
for solving the post-contingency power flow

Contingency Analysis Power Flow Solution Options

Power Flaw Salution Options

MV A Convergence Tolerance
Maximum Murmber of Tterations
[®] Initialize from Flat Start Values

(2] Disable Power Flow Optimal Multiplier

Dynamically add/remove slack buses as
(] topology is changed (allow Multiple
I=lands)

[ Set to Factory Defaults ]

[ Set same as for Power Flow ]

[ Clear all Settings ]

Check-Box Key = use option
[] = do not use option
[B] = use default

[v]

Contraller Options
Gen MVAR. Limits
[®] Disable Chedking Gen MVAR Limits
[E] check Immediately
[®] Disable switched Shunt Contral
[E] Disable Treating Continuous 55 as PV Buses
[2] Disable LTC Transformer Contral
Min. Sensitivity for LTC Contral [ﬂ
[®] Disable Balancing of Parallel LTC Taps
[®] Disable Phase shifter Contral
[E]Model Phase Shifters as Discrete Contraols
[E]Enforce Generator MW Limits
[E] Prevent Controller Osdillations

Maximum Mumber of Voltage E]

Control Loop Iterations

Min. pu voltage for constant power load E]
[ o CK ] [ ? Help ] ’ x Cancel ]
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What I1s the Reference State?

« Contingency analysis aways stores a Reference
State or pre-contingency state

* Immediately before solving a contingency
(whether one at atime 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 alist of
contingencies, the system is set back to the
reference state at the end of the processing
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Defining the Reference State

 |nitially, the reference state Is defined as the power
system state that exists at the moment that the
Contingency Analysis Dialog is opened for the first
time

e To changethe reference at alater 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
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What Is stored in the Reference

Bus State

*In or out of service

*Voltage magnitude

*Voltage angle

*Boolean stating whether any load exists
at the bus (thisis used because some of
the contingency actions such as MOVE
GEN will create afictitiousload if there
iSno generation at the destination busto
mer ge with.)

*MW Marginal Cost

Switched Shunt State

*In or out of service

*Nom Value MVAR

*Control Mode
(FIXED/DISCRETE/CONTINUOUS)
*Nom Value MW

*All the setpoint values

*Description of blocks

L ow/high range for voltage control

Limit Group State
Theoriginal ratings setsfor normal
operation (Line, interfaces— A, B, €tc..)

©2008 PowerWorld Corporation

State?

Load State

*In or out of service

*Constant power MW and MVAR
components of load

*Constant current MW and MVAR load,
assuming one per unit voltage
*Constant impedance MW and MVAR
load, assuming one per unit voltage
*MW Scale

*Mvar Scale

*AGC status

*Min/Max Load MW

Line State

*In or out of service

*bypassed or not

*whether transformer was on control
stap ratio

ephase shift

*High/L ow desired setpoints

*Series Reactance X (Only for Series
Caps because they can change)

DC Line State

Multi-Terminal DC Line State

Power Flow Solution Options

Gen State

*In or out of service

*MW output

*MVAR output

*Max/Min MW Output
*Participation Factor

*Max/Min Mvar output

*Voltage Setpoint

*AGC status (YES/NO)

*AVR status (YES/NO)
*Capability Curve

*Whether to use Capability Curve
*Line Drop Compensation Impedance
*Line Drop Compensation Status
(YES/NO/POSTCTG)

Area State and Super Area
*Unspecified MW Transactions

*MW Scale

*Mvar Scale

*AGC Status

*Use Area Part Factors (for Super Area)

MW Transaction
‘MW Value
Enabled Status
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Options Tab:
Modelin

€0 Contingency Analysis

Contingencies LinES.EusES,Interfal:esl Options |Summary’

Calculation Method
{*) Full Power Flow

{_) Linearized Lossless DC
{0 Linearized Lossless DC With Phase Shifters

| Lirit Monitoring Settings ...

= = =l =10

[ ]Retry solution using the Robust Solution Process
after a contingency solution failure

[ ]use specific solution options for contingendies

| Define Contingency Solution Options

[ ] Do Not Use Post Power Flow Solution Action List

Make-p Power

When a contingency involving generationload MW changes or
outages does not specify how to compensate for the lost power,
import the reguired power from these sources:

Determine Make Up Using

() Area Participation Factors specified below
{:} Generator Participation Factars From Entire Case Directly

{:} Same as Power Flow case

Ak @ % A ?&D Records ~ Geo = Set~

Area Murm

Area Mame

Contingency Make Up
Generator

Top

a, |:||;|I

Left

Right

Q.00
Q.00

Status | Initialized

’ Set Options ] ’ Reset ]
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[ |Refresh Displays After Each Contingency

[ Close ” ? Help ]
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Options Tab:
Modeling

e Cdculation Method
e Full Power Flow

e Linearized LosslessDC

— similar to the DC Power Flow, but thisis linearized around
present operating point

 Linearized Lossless DC with Phase Shifters
e Limit Monitoring Settings
— Click this button to open the Limit Monitoring Settings dialog
* For Linearized DC methods, allow amp limits by assuming
a constant voltage magnitude

— The net effect isthat 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
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Options Tab:
Modeling

* Retry Solution using the Robust Solution Process
after a contingency faillure
— Attempts to solve the power flow in a series of steps

that involves turning on controls one type of control at
atime

e Do Not Use Post Power Flow Solution Action List

— Globally defined list set with the power flow solution
opltio_ns 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
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Options Tab:
Modeling — Make-up Power

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

 Normally done use 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 actson the 15 minuteto 1
hour time frame (not tens of seconds)
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Options Tab:
Modeling — Make-up Power

« Area Participation Factors specified below

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

— The power flow isthen solved using Iland-Based AGC

e Generator Participation Factors from the Entire
Case Directly
— Generators are weighted by their participation factors
— The power flow isthen solved using Island-Based AGC
e Same as the Power Flow case

— Just uses the settings for the normal power flow area
Interchange
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Options Tab:
Modeling

» Define Contingency Solution Options

— Allows you to specify different power flow solution
options for solving the post-contingency power flow.

— Thisgives 3 levels of power flow solution options

1.  Contingency Specific Options (Contingency Definition Dialog)
2. Contingency Analysis Tool (Contingency Analysis Options Tab)

3.  Genera Power Flow Options

— When Simulator executes a particular contingency, it
will look at options in the precedent defined by the
order above.

— First it looks to contingency-specific. If an optionis
marked use default, it will look at the Contingency
Analysis Tool Options, €tc...
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Other > Button
Remaining Actions

Delete All Contingencies
— Deletes all the presently defined contingencies

Clear All Contingency Results

— Clearsall the results of the presently defined contingencies, but
leaves the definitions

Set As Reference

— Sets whatever the present power system state is as the reference
state for Contingency Analysis

Restore Reference
— Restores the system to the reference state

Auto-fill Blank Contingency Element Comments —
covered later
Sengitivity Calculations — covered in alater section
— Caculate OTDFsusing existing PTDFs
— Filter out violations using OTDFs

©2008 PowerWorld Corporation
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Running Contingency Analysis

e Run every contingency inthe list

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

— Press Start Run on Contingencies tab
— Click Start on Summary tab

e On Caselnfo Toolbar, under Records > there are
several other options

— Solve selected contingency

* Note: the system will remain in the post-contingency state after
solving the contingency

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

— Solve and Set as Reference

« Same as Solve Selected, but after completing solution, then the
post-contingency state will be saved as a new reference case
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Viewing Contingency Results:
Contingencies Tab

Total Violations for the contingency . Worst Violation of a various type for each contingency

ol x|
Contingencies ILil'uasJ Buses, Inkerfaces I Options I Surrnary I
Label |5kip | Processed | Solved |Violatio ¥ |Max Branch %o | Min Yolt | Max Yolt | Max Interface %l ﬂ
11 L_01855ALLIANCE-01859EAGLEMTC1 NO | YES YES 4 120.2 J
TUTTTTTTT T ToTTTmmh T T T 4 1219
4 1173
A I|st of vi olatlons under the + p1us
4 119.5
selected contingency will appear  © 1.
4 119.2
at the bottom of the dialog ~ o
L_UIJ91330U 1 CAD-4L£IUULIU Y I4 330 nu T =} 119.3 .
20  |L_40GDOFRONTR-45972KUYDAL ND | YES YES 3 119.5 CI|Ck O to ShOW the
21 L_03390JEWETTS-45500T_H J&_5C1 NO | YES YES 3 119.6 . e .
22 |L_02428WATMILLE-02435WATMLLDBC1 MO | YES YES 3 119.4 DEf Inition SeCtI on
23 L_03391IEWETTN-46500TMBALSC1 NO | YES YES 3 119.6 ﬂ /
Yiolations | ﬁ
Show related contingencies | Combined Results = I
Category |Elementv ¥alue Limit Percent| Area Name |Num Ic||l'|
1 Branch M¥A DFW SW ({ 2009) -= LIGNORTH { 1922) CKT 1 at LIGNORTH 255,25 214.00 | 119.28| DFW-DFW 138.0
Branch M¥A EULESS ( 2016) -= DFW SW ({ 2009) CKT 1 at DFW SW 229.11 214.00 107.06 DFW-DFW 138.0
3 Branch M¥A PETERS & (46220) -= PETERS 9 (46230) CKT Al at PETERS & 20.55 20.00 102.75 Houston-South 138.0
This updating can slow
i = = down your analysisa
Skatus |Finizhed with BOE Yiolations and & Unzolveable Contingencies Refresh Displays After Each Contingency
7 small amount, so uncheck
Load | fAuko Insert | Save | Other Ackions >| Start Run | Close | ? Help | to StOp I’Gfr68| "ng

While processing the list of contingencies, the dialog will
©2008 PowerWorld Corporation — update itself continuoudly if this checkbox is checked. 110-22



Viewing Contingency Results:
Lines, Buses, Interfaces Tab

Branches, Buses, Interfaces, Nomogram Interfaces each have atab

L:J Contingency Analysis _I_I— m| il
Cortingencies  Lines, Buses, Interfaces |O|:|ti|:|ns | summary |
Lines/TransFormers |Buses I Interfaces I Mamogram Interfaces I
I d From Number | From Mame |To NSumber | To Mame  |Circuit |Xfemr |Yiolatio % [Max %0 Loading Cont. -
Listo
1 38732 HOIST 33 38733 HOIST123 1 Yes 100.00
el erner]ts 2 13 PEACHBTM 24 LIMERITY 1 Pl n
3 29227 20B0O0ONE 29519 205 PA| 1 1 1 1
which < : 2 2 ey Alist of contingencies which cause a
5 13 |PEACHBTM 32 I \/1 I 1
could be : Rk 5 violation on the selected contingency
. T 19540 20C0EE ¥ 9542 20C0EE
monitored|_ [ 40 e +2 20008 || appear at the bottom of the dialog -
Contingencies | Contingency Definition |
Show Other Violations | Combined Tables = | | Actions
LJ&I | Category |'I|I'alue | Limit |Plﬂ 1 JOPEN Branch SMARSHAL (18007) TOX /O for
1 SMARSHAL1G61-14MCRAKS16]1 Branch M¥A 200 200 ShOW| ng or not
ZL_SMCCRACK1G1-14MCRAKS161C1 Br 0 200 =z .. .
3|1 ANNFWTNUI RS 1AM EE1R1C Beanch kUA > ] Defl nltl On for w&tw ShOW| ng the
S Cont definition
Stakus IF'auseu:I on Contingency L_T4REIDS1ET-T4HOPCOSTE1C Ontl ngency after Each Contingency
Load | futo Inserk | Save | Other = | abort | Conkinue | Close | ? Help |
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Navigating the Contingency

Click Show related contingenci
to see other contingencies that
cause the same element violation

Results

L:J Contingency Analysis

- . .
OO ontingencies ILinesJ Buses, Inkerfaces I Options I Summary I

g [m [

Click button, and the dialog will
switch to the Lines, Buses, I nterfaces
tab and move to the violated element
that is selected.

L:J Contingency Analysis

Contingencies  Lines, Buses, Inkerfaces |Options I ary I

Label | skip | Processed | Solved | Yiolatio ¥ |Max Branch % |Min Yolt | Max Yolt =
b L_02397WLEYP1-02398WLEYEEC1 NO | YES YES 4 118.7 -
7 L_02389I¥¥R-02406NORWDC1 NO | YES YES 3 121.2
& L_0238 FHACKERY-02389I¥¥YRC1 JND  YES YES 3 121.2
9 L_0591550TEXS5-44000%W_A_P_5839 NO | YES YES 3 118.7
10 L_01853R0OANOKE-01855ALLIANCE NO | YES YES 2 101.6
11 L_01855ALLIANCE-01859EAGLEMTC NO | YES YES 2 102.5
12 L_01886EYEAST-01907¥ENUSNCL NO | YES YES 2 106.7 LI
Wiolations |
Show related contingencies | Combined Results I
Category |Element |value |Limit |Percent|Area Name|Nom kU|

1 Branch M¥A LIGGETT ( 1921} -> LIGAUTR1 { 1923) CKT 1 at LIGGETT 581.41 525.00 110.74 DFW-DFW 345.0

2 Branch M¥A LIGSOUTH { 1924) - = I¥ ¥YALJ¥ ( 2006) CKT 1 at LIGSOUTH 220,51 Z14.00 103.04 DFW-DFW 138.0

3 ORWOODT { 2410) - > NORMIDTIE { 2404) CKT 1 at NORWOODT| 610.98 504.00 121.23 DFW-DFW 345.0

Status [Finished with 82 Yiolations and 5 Unsoleeable Co’ingencies

[~ Refresh Displays After Each Contingency

R ' Save | IOther Actions:»l Start Run | Close | ? Help
/

—lojx|
/

Click button, and the dialog will

From Number | From Name WNumher |To Name | Circuit | Xfrmr | Yiolatio ¥ |Max % Loading l:ont.| -~ . . i
1 46230 PETERS 3! 46220 PETERSS Al  Yes 18 118.70 Y Swi tch to the Conti ngencies tab and
z 2410 NORWOODT | 2404 1 Yes 7 121.24 . .
3 1921 LIGGETT 1923 LIGAUTO1 | 1 Yes & 120.31 move to contl ngency that is selected
4 8352 MWESLCOZ | 8353 WESSW2Z | 1 No 5 129.73
5 1957 SAGINAW | 2047 HALTOM1 | 1 No 5 102.59 <
= G Terre s lrrye) i oty = = Tostae
Contingencies |£‘
L . . .
Show ther volstons € Click Show Other Violationsto
Label |category [value ﬂ
1 L_02361CLTNW-0238 THACKBRYC1 Branch MVA 104.52 th 1 | at %d b th
2 L_0236/HACKBRY-0Z389IVWRL L VA 61098 504.00 121.23 see otner vio 10NS Cau y e
3 L_02389IVYR-02406NORWDC1 Branch MVA 611.03 504.00 121.24 .
4 L_02396WLEYP2-02428WATMILLEC1  Branch MYA 598.19 504.00 118.69 | same COﬂtI ngenCy

Status IFinished with 82 Yiolations and & Unsolveable Contingencies [~ Refresh Displays After Each Contingency

Load | Ao Insert | Save | Other Actions = | Skark R

un | Closs | ? Helpl
¢ H
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Summary Tab

* Providesa
summary of the
status of the present
contingency
analysis run

* Also, Pause and
Abort buttons
avallable while
contingency Is
running
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£ Contingency Analysis

Conkingencies | Lines, Buses, Interfaces | Cpkions  SUmMmary

SuUmrnary

=1oix]

Contingency L 14WIL307345-14REIDT7345C1 successfully solved.
Solving contingency L 14WILSO7345-14C0OLETI45C1
Applied:

OPEN EBranch 14WIL30Q7 (27561) TO 14COLE 7 (27563) CKT 1 |
Contingency L 14WIL30OT7345-14COLEV345C1 successfully solved.
Solving contingency L 14MEADES161-14N.HARS5161C1

Applied:

OPEN EBranch 14MEADES (27566) TO  14N.HARS [(27616) CKET 1 |
Contingency L 14MEADES161-14N.HAR5161C1 successfully solwved.
Solving contingency T 14N.HAR4135-14N.HARS5161C1

Applied:

OPEN EBranch 14N.HAR4 (27615) TO 14N.HARS (27616) CKET 1 |
Contingency T_14N.HAR4135-14N.HAR5161C1 successfully solwved.
Solving contingency L 14LIVINS161-RENSHAW1G1C1

Applied:

OPEN Branch 14LIVINS (27618) TO RENSHAW (30352) CET 1 |
Contingency L 14LIVINS161-REN3HAW1E1C1 successfully solved.
Contingency Ahalysis finished at February 21, 2004 16:51:04

Tokal # of contingencies 29 Stark Time |2.l'21.I'ZDD4 4:50:10 PM
# Processed 9 End Time jziz1j2004 4:51:04 Pra

# Unsaolvable Tokal Run Time I 53,70 Seconds

1111

# Winlations 2 fivg. Time per Ctg I 1,852 Seconds

CHECK

CHECK

CHECE

CHECE

Status [Finished with 18 Violations and 0 Unsolveable Contingencies. Initial State Festored. [~ Refresh Displavs After Each Contingency

Close | ? ﬂelpl
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