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Overview

 The basics of Contingency Analysis are covered in the
Introduction to PowerWorld Simulator course

* This section will cover many advanced options that can enhance
your contingency analysis studies
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* Limit Monitoring
— Advanced Limit Monitoring
— Island Monitoring
— Monitoring Exceptions
— Custom Monitors
* Screening Options
* Injection Sensitivities
e Bus Load Throw Over Records
* Generator
— Post-Contingency AGC
— Maximum MW Response

Outline

— Line-Drop or Reactive Current Compensation

e Switched Shunt Post CTG
e Auxiliary Files
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Outline

 Transient Models

e Result Storage

e Combined Tables

 Report writing

e Comparing two sets of Contingency Results

 Conditional Contingency Actions
— Model Conditions, Model Filters, Model Expressions
— Modeling Remedial Actions (RAS) or Special Protection Schemes (SPS)
— CHECK, POSTCHECK, TOPOLOGYCHECK, and SOLUTIONFAIL Contingency Elements
— Persistent Actions
— Time Delay

 Appendix: Techniques for Designing Remedial Actions
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Options, Limit Monitoring:  A¢7ezkpwb
Advanced Limit Monitoring

e Auto Insert single branch contingencies for area Connecticut (23) at
200kV and higher in case ACTIVSg25k.pwb

e Use Linearized Lossless DC Calculation Method
 (Click Start Run

Contingency Analysis - o IE8R
Contingendies | Options | Results
D = % ‘>| *_0-3 ;0_8 M 9&” Records = Set = Columns = ' "E' "%’}Ev b4 = f;%ﬂ fix) ~ @ Options =
Label Skip|Category|Processed|Solved|Indude  |Screen|Post-CTG|Islanded |Islanded |Global [Transient|Remedial| Custom  |Violations|Max Min M a ny
Remedial|Allow | AUX Load Gen |Actions|Actions |Actions |Monitor Branch %
Actions Violations
1 0230 136R15T0L72-0230 1OBRISTOL7 1C 1 NO YES YES 0 0 0 0 11 108.1 ove rl Oa d S
2|L_023012BRISTOL71-0230156RISTOL74C 1 NO YES YES 9,90 0 0 i 0 10 108.6
3|L_023485HARTFORDEE-023012BRISTOL71C 1 NO YES YES 0 0 i} 0 11 108.1
4|T_023014BRISTOL 73-023013BRISTOL72C 1 NO YES YES 0 0 o 0 10 1087 t h at are
5|T_023014BRISTOL73-023013BRISTOL72C 2 NO YES YES 0 0 i} 0 0 108.7
6|T_023014BRISTOL73-023013BRISTOL72C3 NO YES YES 0 0 0 0 10 1087
7|L_023013BRISTOL72-023025FARMINGTON31C 1 NO YES YES 0 0 0 0 10 1087 1 rea I I y b ase
8|L_023013BRISTOL72-023300TORRINGTON 1301 NO VES YES 0 0 i 0 10 108.8
9|L_023013BRISTOL72-023391TORRINGTON21C1 NO YES YES 0 0 i} 0 0 108.7
10|T_023026FARMINGTON32- N3 NO YES YES 0 0 0 0 10 1085 case
11[L_023025FARMINGTON3 7 NO YES YES 40,65 0 0 i 0 0 108.7
12|l _023082HARTFORD11-023025FARMINGTONZ1C NO YES YES 0 0 i} 0 0 108.7 . .
13 3025FARMINGTON31C 1 i YES YES 0 0 0 0 10 10839 VIO I ations
14 3052VERNONROCKVILLE11C1 o YES YES 0 0 i 0 3 108.9
15 3483HARTFORDS4C1 NO YES YES 0 0 i 0 10 1089
16 53VERMON VILLE12-023052VERNONROCKVILLE11C1 NO YES YES 0 0 i} 0 11 108.9
17|L 023052VERNONROCKVILLE11-023054VERNONROCKVILLE13C1 NO VES YES 55,50 0 0 i 0 0 108.8
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Options, Limit Monitoring:
Advanced Limit Monitoring

e Re-reporting of base case violations

Contingency Analysis o B ER
Contingencies | Options |Results|
4 -Modeling ) )
: - o ) When using Integrated Topology Processing,
- Basics [ ST RS ] monitor only the primary bus for each superbus
- Generator Post-Contingency AGC - T .
Adwvanced Limit Monitarin —
- Bus Load Throw Over . | TN Te”S S“ I |UIator hOW
- Generator Maximum My Response Reporting based on the CHANGE relative to base case Re-reporting of base case violations (see note below)
- Generator Line Drop and RCC [ Mever report violations if the ... (") Do not report base case violations
- Post-Contingency Auxiliary File 0002 (@ List all base case viclations for all contingencies to t re a t p Owe r
4 - Limit Monitoring ' () Use these criteria: do not report violations if the ...
| Advanced Limit Monitoring 0.0000 (= : Syste I I l e I e I I le ntS t h at
- Monitoring Exceptions 0.0000|2 0.00|3
- Custom Monitors g : 0.0000 = >— H H d
P - Contingency Definitions 0.00 ; a re O p e rat I n g O U tS I e
-~ Distributed Computing o 0.0000 |2 . . . .
i... Miscellaneous [ Always report as a violation if the ... 0.00|2 t h e | r I | m ItS | n th e
999.00 |
YE Mote:  Percentage calculations for "base case violations™ in
2,0000 (= these comparisons are made using the post- refe re n Ce p Owe r
- contingency
2.0000[= e

How to Monitor Yoltage Changes y m
999.00 (= (@ Monitor per unit changes s Ste
() Monitor percentage changes
[IReport changes in bus dv/dQ sensitivity

10,00 =

Fiaf

[[Ireport as a violation if a bus becomes disconnected

Status [ Refresh Displays After Each Contingency

’ Load ] ’ Auto Insert ] ’ Save ] ’ Other = [ Start Run ] ’ Close ] [ ? Help ]
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Filtering Results

 Choose option Use these criteria: do not report violations if the... and
set Increase in line/transformer flows <= 2%

e Other > Filter Results using Limit Monitoring Settings

— Only violations that meet the present limit monitoring settings remain
visible
e Violations on elements removed from the monitored set will be hidden, but not
deleted
e Restoring the original Limit Monitoring Settings and choosing this action again will
bring back hidden violations
— If new elements are added to the monitored set, violations would not have
occurred on the original list and the contingency analysis must be re-run to
report them
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Options, Limit Monitoring:
Advanced Limit Monitoring

* Reporting based on the CHANGE relative to base case

Options to NEVER report violations

do not have a specified change |

from the reference case

Options to ALWAYS report violations
that change by more than a
specified change from the reference
case

Contingency Analysis

| Contingencies | Options |Resu|ts|

4 - Modeling

- Basics

- Generator Post-Contingency AGC
- Bus Load Throw Over

- Generator Line Drop and RCC
o ingency Auxiliary File
4 - Limit Monitoring
-| Advanced Limit Maoni
- Monitoring Exceptions
- Custom Monitors

> - Contingency Definitions
Distributed Computing

‘... Miscellaneous

-~

- Generator Maximum MW Response

N ) )
[ Limit Monitoring Settings ... ] \a'hen using Integrated Topology Processing,

monitor only the primary bus for each superbus
Advanced Limit Monitoring

Reporting based on the CHANGE relative to base case
[ Mever report violations if the ...

Re-reporting of base case violations (see note below)
() Do not report base case violations

(@ List all base case violations for all contingencies

(7) Use these criteria: do not report violations if the ...

[ Always report as a violation if the ...

Note:  Percentage calculations for "base case violations™ in
these comparisons are made using the post-
contingency

How to Monitor Voltage Changes
(@) Monitor per unit changes

() Monitor percentage changes
[IrReport changes in bus dv/dQ sensitivity

Define Filter

[“IReport as a violation if a bus becomes disconnected

Status

[ refresh Displays After Each Contingency

[ Load ] [ Auto Insert ][ Save ] [ Other > ]

| startRun ][ Close || % Help |
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Options, Limit Monitoring:
Advanced Limit Monitoring

 Advanced violation reporting

Report changes in sensitivity of

voltage to Mvar injection at specified

buses if change is greater than

specified multiple of base case value

or if the sensitivity is negative

Report disconnected buses
as violations

S4: Advanced Contingency Modeling

Contingency Analysis

Contingendes | Cptions |Results|

e

Modeling

- Basics

- Generator Post-Contingency AGC
- Bus Load Throw Over

- Generator Maximum MW Response
- Generator Line Drop and RCC

- Post-Contingency Auxiliary File

- Limit Monitaring

| Advanced Limit Monitoring
- Manitoring Exceptions

- Custom Monitors
Coptingency Definitions

i~ Distibuted Computing

’ Limit Monitoring Settings ... ]

Advanced Limit Monitoring |

When using Integrated Topology Processing,
monitor only the primary bus for each superbus

Reporting based on the CHANGE relative to base case
[C]Mever report violations if the ...

0.00 =
0.0000 |
0.0000 |

0.00 =

[ Always report as a violation if the ...

999.00 | =
2.0000 =
2.0000 |=

999.00 |

[ report changes in bus dv,dQ sensitivity

10.00[=

[TIreport as a violation if a bus becomes disconnected

Re-reporting of base case violations (see note below)
() Do not report base case violations
(@ List all base case viclations for all contingencies
() Use these criteria: do not report viclations if the ...
0.00|=
0.0000 [
0.0000 [
0.00[=
Mote: Percentage calculations for "base case violations™in

these comparisons are made using the post-
contingency

How to Monitor Voltage Changes
(@) Monitor per unit changes
() Monitor percentage changes

Status

[

Load ] [ Auto Insert ] [ Save ] [ Other > ]

[ "1 refresh Displays After Each Contingency

[ Start Run ][ Close H ? uelp]
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Options, Limit Monitoring:
Advanced Limit Monitoring

e Limit group Settings

Selected options can also be
specified with Limit Monitoring
Settings on a Limit Group basis.
When active, Limit Group
options will override those
specified with the contingency
options.

S4: Advanced Contingency Modeling

Centingency Analysis

| Contingendies | Cptions |Results|

4 -Modeling

- Basics

- Generator Post-Contingency AGC
- Bus Load Throw Over

- Generator Maximum MW Response
- Generator Line Drop and RCC

- Post-Contingency Auxiliary File

4 - Limit Monitoring

- Advanced Limit Monitoring

- Monitoring Exceptions

- Custom Monitors

» - Contingency Definitions

i Distributed Computing

Miscellaneous

’ Limit Monitoring Settings .. ] When using Integrated Topology Processing,

Advanced Limit Monitoring |

manitor only the primary bus for each superbus

Reporting based on the CHANGE relative to base case

Mewver report violations if the ...

Increase in lingftransformer flows <= 0.00 = %
Decrease in low bus voltage <= 0.0000 = pu

Increase in high bus voltage <= 0,0000 = pu

Increase in interface flows <= 0.00 = %

[¥] Always report as a violation if the ...

Increase in lineftransformer flows >= 939.00 = %
Decrease in low bus voltage == 2.0000 = pu

Increase in high bus voltage == 2.0000 = pu

Increase in interface flows >= 993,00 = %

Re-reporting of base case violations (see note below)

() Do not report base case violations

(@ List all base case violations for all contingencies
() Use these criteria: do not report violations if the ...

Mote:

0.00
10,0000
10,0000
0.00
Percentage calculations for “base case violations™ in

these comparisons are made using the post-
contingency

[¥1Report chanaes in bus dV/dO sen:

Change in dV/dQ sensitivity multiple 10.00

Manitor by Bus Filter -

Define Filter

How to Monitor Voltage Changes
@ Monitor per unit changes
() Monitor percentage changes

I | Report as a violation if a bus becomes disconnected

MNote:

Muate:

Be VERY careful using the “Always report” options
because they may result in a very large number of
reported violations

Be VERY careful using the "dy/d0 senzitivity'' option
becauze thiz may dramatically increasze the processing
time. Create a bug filker to monitor only thoze buses
that are critical.

Status

Load ] ’ Auto Insert ] ’ Save ] [ Other =

|| refresh Displays After Each Contingency

[ stertRun || Close |[ 7 Hebp |
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Island Monitoring

e Check box to report violations for
islands that either do not solve or
do not have enough generation
MW reserves

e Set thresholds for minimum Load
MW and minimum number of
Super Buses (for full topology
models; defaults to buses for bus-
branch models)

— O

| . )
When using Integrated Topology Processing

s monitor only the primary bus for each superbus

Island Monitoring

Report Violations for Islands

Contingency Violations will reported for islands that are unsolved or islands
that do not have enough MW Reserves, Also, a violation will be reported for
any newly created island which solves, All of these violations will be restricted
to islands meeting the following criteria

Minimurn Load MW to report an island violation 10,005
Minimum number of super buses to report an island violation =

| [Jrefresh Displays After Each Contingency

Other = Start Run Close Help

X

S4: Advanced Contingency Modeling © 2026 PowerWorld Corporation
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Island Monitoring

e Example: insert contingency for line 23489 23494 1
* Solve with Full Power Flow Calculation Method

e Reserve Limit violation

Violations  what Actually Occurred

Show related contingencies Combined Tablf:é =

Category Element ‘ Value Limit |Percent| Area Mame Assoc. Mom kW Assoc.
1|Branch Myva MEWARK 4 2 (13184) -» MEWARK . g93.27 9210 101.27 Mew lersey 161.0
2 |Branch M4 LYNCHBURG 4 5 (13918) -=» LYNCE  101.83  100.80 101.02 Virginia 69.00
3|Branch MyVa WASHINGTOM 26 2 (21053) -= Wa 12071 120.70 100.01 Maryland 230.0
4| Branch MVA DISTRICT HEIGHTS 11 (21262) -= [ 258.34 252.00 102.91 Maryland 230.0
5|Branch hva CHELMSFORD 1 (37060) -= CHELW 190.06 17840 107.75 Eastern Massachusetts 230.0
& |Branch MYa UPPER DARBY 2 2 (61588) -» NEW 178.20 174.00 102.41 Eastern Pennsylvania 115.0
7|Branch MyVa UPPER DARBY 2 1 (61587) -» UPPE 207.71 20710 100.29 Eastern Pennsylvania 230.0
8| Branch Myva BROOKLYM 47 1 (69331) -=» BROOE 1327.87 1361.80 11220 NYC 7e3.0
glisland Reserve Limits | MEW MILFORD 3 1 (23488) 5.788 Connecticut 100.0
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Options, Limit Monitoring:
Monitoring Exceptions

* Create exceptions to Limit
Monitoring settings for specific
pairs of contingencies and
monitored elements

— Include (monitor the element during
the contingency)

— Exclude (ignore the element during
the contingency)

— Default (use Limit Monitoring
Settings)

Example: Exclude Seymour-
Wolcott 100 kV during outage of
Bethel-Danbury 230 kV if we know
it can be alleviated (instead of
explicit RAS/SPS modeling)

Define Monitoring Exceptions - = IE8
Contingency Label L_023406BETHEL37-023415DAMNBURY 24C 1 Change...
Monitor Type ~| Sortby (C)Mame (@) Number
(JBus Filter | Advanced  ||Branch v w
(®)Line x| [T]Use AreaiZone Fiters | Quick || Define || Remave
O Interface Lt Search MNext Search All
You can use wildcard characters *or ?
Maonitor Status
I":"I [l Search For Near Bus Select Far Bus, CKT
(@) Exdude 23265 (PORTLAND 6 2) [100.0KY] & | 23271 (SEYMOUR 1 1) [100.0 kV] CKT 1
) Defauit 23263 (PORTLAND & 4) [100.0 kV] 23273 (SOUTHBURY 1 2) [100.0 kv] CKT
23270 (SANDY HOOK 1 1) [100.0 kv] 23370 (WOLCOTT 1 1) [100.0 kV] CKT 1
23271 (SEYMOUR 1 1) [100.0 kV
23272 (S QUR. 12y [100.0
23273 (SHELTON 1 1) [100.0 kv]
23274 (SHELTON 2 1) [230.0 kV]
23275 (SHELTON 2 2) [100.0 kv]
23276 (SHELTOM 2 3) [230.0 kv]
23277 (SOUTHBURY 1 1) [230.0 kv]
23278 (SOUTHBURY 12) [100.0kV] w
o OK ? telp X Cancel

S4: Advanced Contingency Modeling © 2026 PowerWorld Corporation
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Options, Limit Monitoring:

Custom Monitors

* Allow monitoring of any quantity
during contingency analysis

e Must use Full Power Flow
Calculation Method

e Can be applied to all of an
Element Type or just a specific
Element

e Can filter elements in reference
state or post-contingent state

e Can filter based on changes from
reference state

S4: Advanced Contingency Modeling

Custom Monitor

Custom Monitor Name  |Seymour-Wolcott 100kV
Enabled Rename
Categories

C_hoose Object
() Al objects of Element Type

@ (®) Specific object

ElementType  |Branch Y]
* | 32230 E|j_1_:ries -
~| Sortby (@ Name  (_) Number
Filter | Advanced W | Branch v
%] [[]Us= PreFiters Quick || Define || Remove
b Search Mext Search Al

You can use wildcard characters = or ?

SEWICKLEY 2 (43117) TO SEWICKLEY 1 (43116) CKT 1
SEYMOUR 1 1(23271) TO SEYMOUR 12 (23272) CKT 1

-~

SEYMOUR. 1 2 232?2; TO SOUTHBURY 12 232?8iCKT 1
SEYMOUR. 12 (23272) TO WOLCOTT 1 1 (23370) CKT 1

SEYMOUR 2 1(55370) TO CHEROKEE 1(33226) CKT 1

SEYMOUR. 2 1 (553707 TO SEVIERVILLE 1 2 (55364 CKT 1

Choose a Field: Find...| |MWYMW {maximum)

| Choose aPreFilter: | Add

Choose a Post Filter: | Add

["1Repart violations if the increase in field value =

[C1Report violations if the decrease in field value >

Start Tripping Filter: | Add

Use a Time Delay of 3600,00 |5 secon ds

o OK

0,005

0.00/% (O % Change from Initial Value

L

W

Meaning of Change Values
(®) Change from Initial Value

Action to Take

(®) Log Violation Only
() Trip {Open) Device
() Abort Simulation

? Help x Cancel

© 2026 PowerWorld Corporation
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Options, Limit Monitoring:

e Example: Monitor MW flow on Seymour-Wolcott 100 kV line

(23272 23370 1)

Custom Monitors

Contingency Analysis

Contingendes | Options | Results

4 -View Results By Element
LinesTransformers

MNomogram Interfaces

-+ Custom Monitors

- View Results by Contingency
- Contingency Violation List

- Violation CTG Notes

- What Actually Occurred

- Contingency Violation Matrices
- Text File Report Writing

- SLUMMary

= N

anli Annadan RN IRWnan ANT Y CRo IR IR R A Y

Load Auto Insert Save

Other =

P eI L W W o e B o 1

Status | Finizhed with 106 violations, 245 custom monitor violations, 3 unzolveable, and 0 aborted contingencies. Initial state restored.

e A

- nn

A nan

% ‘>| '_'53 ;'3_8 M ?&n Records = Set~ Columns ~ ' “.E' "%}}E' A4 i) = ﬁ Options =
Custom Monitors
Mame Object Object Mame Variablename|Min Value Cont. |Max Value Cont,
Type
1|5e cott 100kY Branch Branch "23272° 23370 "1 LineMaxv 9.94
Contingencies O
Show Other Violations Combined Tables =
Label Element | Value |Reference b‘alue|Change v:¥ ~
1[L_023406BETHEL37-023415DANBURY 24C1 Line SEYMOUR 1 2 (23272) "114.29 77.09 ] 37.20
2|L_023423FAIRFIELD23-023734BRIDGEPORT1111C1 Line SEYMOUR. 1 2 (23272) ~ 96.91 77.09 19,82
3|L_023406BETHEL37-02328 150UTHBURY 15C1 Line SEYMOUR. 1 2 (23272) ©~ 96.56 77.09 19.47
4|L_02327750UTHBURY 11-02328150UTHBURY 15C1 Line SEYMOUR 1 2 (23272) - 96.56 77.09 19.47
5|T_023726BRIDGEPORT112-023725BRIDGEPORT111C1  Line SEYMOUR 1 2 (23272) ~ 95.76 77.09 1B.67
6|L_0232765HELTON23-023770MILFORD 135C1 Line SEYMOUR 1 2 (23272) ~ 92.68 77.09 15.58
7|T_023595EASTHAVEN32-023694EASTHAVENS1C1 Line SEYMOUR. 1 2 (23272) ~ 91.10 77.09 14.01
8|L_023726BRIDGEPORT112-023734BRIDGEPCORT1111C1  Line SEYMOUR 1 2 (23272) ~ 89.98 77.08 12.89
9|L_023412DANBURY 21-042 104NEWBURGH412C 1 Line SEYMOUR 1 2 (23272) ~ 89.97 77.09 12.88
10|T_023413DANBURY 22-0234120ANBIURY21C1 Line SEYMOUR 1 2 (23272) ~ 89.94 77.09 12.85
11|L_0232765HELTON23-023340TRUMBULL21C1 Line SEYMOUR. 1 2 (23272) ©~ 87.61 77.09 10.52 "

[IRefresh Displays After Each Contingency

Start Run

Cloze

‘? Help

S4: Advanced Contingency Modeling
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Screening Options

e Use with the Full Power Flow Calculation Method to
automatically pre-screen contingencies with linear methods

 Full AC power flow is used only on those contingencies that
meet the criteria

e Can save processing time with large contingency lists

S4: Advanced Contingency Modeling © 2026 PowerWorld Corporation
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Limit Monitoring

e Areas: Set “Report Limits” = NO in
all areas except Connecticut (23)

e Areas: Set “Report Min kV” =100
in all areas

* Do not monitor radial lines and
buses

e Lines: Set “Monitor” = NO for
lines with base case violations

e Limit Group “Default”: set Branch
tolerance to 100% for
Contingency Screening

S4: Advanced Contingency Modeling

Limit Group Dialog

Limit Group Name | Default

[ Disabled

Add Mew Limit Group

Rename Limi

Lines/Interfaces | Buses/Summary | Contingency Options | Contingency Screening

Tolerances in % of Limit Tolerances in Per Unit Voltage

Branch 100.000| = Low Bus Voltage 0.01000 =

Interface/| 40,000 = High Bus Yoltage 0.01000 =

BusPair 50.000| = Change Bus Voltage | 0.01000|=
" oK Delete X cancel

it Group

Voltage Multiplier

Low Bus Voltage

1.000 =

? Help

© 2026 PowerWorld Corporation
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Screening Options
g Up

e First, set Calculation Method (Options - Modeling - Basics) to
Full Power Flow

e Set Use Screening to Screen Only

DC and Screening Options

 Uncheck Include Voltage . Sy pr——

For DC methods, allow amp limits by assuming Use Screening Maximum number to select
e (OMNo Branches 02
Model reactive poWesfar OC methods by... ¥es
® Ignoring reactive power @ Screen Only Interfaces 102
Assuming constant voltage magnitude I:l Indude Voltage Buses 10 :
Assuming reactive power does not change
BusPairs -IIII 2
[ ]1terate on Action Status
(Do MNOT treat all Statuses as CHECK) Screening Method

(@) Linearized Losgless DC
i) Linearized Lossless DC With Phase Shifters

S4: Advanced Contingency Modeling © 2026 PowerWorld Corporation 18



Contingency Screening

* On Contingencies tab
— Set “Screen Allow” = YES for all contingencies
— Show columns for “Calculation Method” and “Rank for Branches”

 Click Start Run

Contingendies | Options | Results
m T B E %R % i ?&D Records = Set* Columns - B~ | fgo- flib. ptions =
Label Skip|Category|Processed|Solved|Indude  |ScregliScree W |Calculation|Post-CTG|Is) ~
Remedial(allow [Rank |Method  |ALX Lo
Actions Bran:
1(L_023470WATERFORD21-023476WATERFORD28C1 NO YES YES YES 3702.4 ScreenDC  none
2(L_023478WATERFORD 28-023506UMCASVILLEZ28C1 NO YES YES YES 3678.0 ScreenDC  none
3|L_0F1071WESTERLY 1-023506UMCASYILLE23C 1 NO YES YES YES 2890.8 ScreenDC  none
A|T_023726BRIDGEPORT 112-023725BRIDGEPORT111C1 MO YES YES YES 423.1 SceenDC  none
5|L_023726BRIDGEFPORT112-023734BRIDGEPORT1111C1 MO YES YES YES 313.6 ScreenDC  none
B|L_023421FAIRFIELD21-023423FAIRFIELD23C1 NO YES YES YES 270.2 SceenDC  none
FIL_023314WESTHAVEM 11-023316WESTHAVEN13C1 NO YES YES YES 136.2 SceenDC  none
8|L_0231465TORRSMAMSFIELD 2 1-02 31435 TORRSMANSFI MO YES YES YES 133.2 SceenDC  none
9(L_0234585HARTFORDBE-065319AGAWAM3SC 1 NO YES YES YES 118.4 SceenDC  none
10|L_023423FAIRFIELD23-023734BRIDGEPORT1111C1 NO YES YES YES 89.8 ScreenDC  none
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Contingency Screening

* Screen Rank Branch gives the total MW overload, summed
across all branches, for each contingency

e Contingencies for which no branches are loaded past the Limit

Group Contingency Screening Tolerance have “Screen Rank
Branch” =0

* On Screening Options:
— Set Use Screening to Yes
— Maximum number to select: set Branches to 10

e Click Start Run again

S4: Advanced Contingency Modeling © 2026 PowerWorld Corporation 20



e Only the 10 “worst” contingencies (by Screen Rank metric) are solved with Full AC Power

Flow

Contingency Screening

 Full AC Power Flow is only used on contingencies with Rank >0

e |f Maximum Number to Select >= number of contingencies, Full AC Power Flow will be
used on all contingencies with Rank of the same type >0

S4: Advanced Contingency Modeling

© 2026 PowerWorld Corporation

Contingendies | Options | Results
B0 Bk %8 5% @ ® | Records -~ Set~ Columns - B~ gl W8- 7 BH- W0 fg- B options -
Skip|Category|Processed|Solved|Indude Screen| Screen R: W |Calculation|Post-CTG|Tslanded|Tslanded | Global [Transient|Remedial|custom  |violations|Max Min
Remedial|Allow |Branch Method A LIN Load Gen |Actions|Actions |Actions |Monitor Branch 3@
Actions Violations

1|MO YES MO YES 3702.4 AC none 1] ] 0 Unsolved Unsolved

2|MO YES MO YES 3678.0 AC none 1] ] 0 Unsolved Unsolved

3|MO YES MO YES 2890.8 AC none 1] ] 0 Unsolved Unsolved
MO YES YES YES 423.1 AC none 0 0 0 0 3 211.7
5|MO YES YES YES 313.6 AC none 0 0 0 0 3 176.9
B (MO YES YES YES 270.2 AC none 0] W] 0] W] g 157.4
F[MO YES YES YES 136.2 AC none 0] W] 0] W] 3 169.6
8[(MNO YES YES YES 133.2 AC More 0] W] 0] W] 5 144.1
g[(MNO YES YES YES 118.4 AC More 0] W] 0] W] 4 115.2
0 (MO YES YES YES 89.8 EC Zjnone 0] W] 0] W] [ 126.9
11|MO YES YES YES 75.2 S5areenDC  none 0 0 0 0 2 126.1
12|MO YES YES YES 4.4 ScoreenDC  none 0 0 0 0 3 112.1
13| MO YES YES YES 3.5 5aeenDC  none 0 [i] 0 [i] 3 112.0
14|MO YES YES YES 1.7 SaeenDC none 0 [i] 0 [i] 2 125.8
1R IR YWEFS YWES YWES B2 T Srreanlii™  nnne n n n n 1 115 A
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Injection Sensitivities

 Automatically calculate Injection Sensitivities for a specified set
of generators and/or loads for each contingency-violation pair

— Helpful in identifying effective RAS actions
— Injection Sensitivity is a Shift Factor with Island Slack Bus as the sink

e Set Use Screening back to No and Calculation Method back to
Linearized Lossless DC

* On Options - Modeling = Injection Sensitivities, set Eligible
Generators to Area/Zone/Owner Filter

 Click Start Run

S4: Advanced Contingency Modeling © 2026 PowerWorld Corporation 22



Injection Sensitivities

* Results - Violations - Violation CTG Injection Sensitivities

e Filtered on Bethel — Danbury 230 kV outage and Waterbury —
Wolcott 100 kV line

 Shows generators with highest sensitivity and those with greatest

impact in relieving loading, if they increase/decrease output within
Min/Max MW range

| Injector ‘ T Name ‘ T Element MW Inj MW M Effe W | MW Rangd MW Rang1
Sensitivity | Effect Inc [Qlec [Inc Dec

|| Gen ‘23474 1" L 023406BETHEL37-023415DANBURY24C1 |[WATERBURY 13 3 (23512 -> WOLCOTT 1 1 (23370) CKT 1 at WATEREURY 13 3 0.01 0.00 -8.95 0.00 -662.44
._‘_ Gan 234731 L_023406BETHEL37-023415DANBURY24C1 WATERBURY 13 3 (23512) -» WOLCOTT 1 1 (23370) CKT 1 at WATERBURY 13 3 0.01 0.00 =L Ib, 0.00 -573.99
3|Gen ‘23686 N L_023406BETHEL37-023415DANBURY24C1 WATERBURY 13 3 (23312) -» WOLCOTT 1 1 (23370) CKT 1 at WATERBURY 13 3 -0.7 0.00 4,71 0.00 27.24
4|Gen '23719" 'V L_023406BETHEL37-023415DANBURY24C1 WATERBURY 13 3 (23512) -»> WOLCOTT 1 1 (23370) CKT 1 at WATERBURY 13 3 0.02 0.00 -3.59 0.00 -204.61
5|Gen ‘23619 1" \_023406BETHEL37-023415DANBURY24C1 WATERBURY 13 3 (23512) -» WOLCOTT 1 1 (23370) CKT 1 at WATERBURY 13 3 0.01 0.00 -3.20 0.00 -247.39
6|Gen ‘235211 L_B23406BETHEL37-023415DANBURY24C1 WATERBURY 13 3 (23312) -» WOLCOTT 1 1 (23370) CKT 1 at WATERBURY 13 3 0.01 0.00 -2.92 0.00 -207.43

These generators are used in the upcoming RAS
example; they are effective in relieving the overload
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Options, Modeling:

¢ Generator Post-Contingency AGC

 Choose to allow or prevent post-contingency AGC response
— NO : means just leave AGC same as in reference case
— YES : means to set the AGC to NO when solving the contingency
— RESPOND : means to set AGC to YES when solving contingency

e Specify post-contingency participation factor

e Participation
factor of
same means to
use the
participation
factor defined
with the generator
record

S4: Advanced Contingency Modeling

Contingency Analysis EI@
iy encies| Options |Resu|ts|
fﬂiodglin_g Generator Post-Contingency AGC (ignore Area/Zone/Cwner filter) |
- Basics
ator Post-Contingency AGC B B ik ‘8 %8| 4 48, | % Records v Geo~ Set+ columns -+ Ed- | #E- ¥
Load Throw Over
erator Maximum MV Response Mumber of Bus | MName of Bus |NomkV off ID | AGC |Part. Facto Post-CTG  [Post-CTG &
. Bus Freven t AGC |Part. Facto
erator Line Drop and RCC Response
t-Contingency Auxiliary File 1 SlcorE ol 22.00 6 o 5 25 N0
! Monitoring 2 30 CONE G1 2200 YES .95 N
#l- Contingency Definitions 3 31 CONE G2 2200 H  YES 5.45 NO
- Distributed Computing Pl 31 CONE G2 2200 YES 4,95 NO
----- Miscellanecus : =2kEr5 61 22.00 H - 4.81 NO
& 32 KEYS G1 22,00 L 'ES B4 N
9 34 PCHETM 2 22,00 1 'ES 12,80 NO
10 35 PCHETM 3 22,00 1 'ES 12,80 NO
Status Initialized [ refresh Displays After Each Contingency
Load I I Auto Insert I I Save J I Other > I Start Run I I Close I I ? Help I

© 2026 PowerWorld Corporation
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Options, Modeling:
Bus Throwover Records

e Represent global actions that transfer any load at a Bus X to another bus if
Bus X becomes disconnected as a result of the contingency

e Used to model automatic distribution system switching
e Example: loads at New Britain (23044 and 23041) might switch buses
e Enter Bus Number “0” to remove the record

Bus Load Throw Over {ignore Area/Zone/Owner filter)
Bus View for NEW BRITAIN 2 1_23043 - o IEH Bus View for NEW BRITAIN 12_23042 - o IEH
s o 4 a4 | - - - - | ¥
&~ Bus | NEW BRITAIN 2 1 [100 kV] (23043)3] Find... Options * Views » History ~ T4=]5) Bus |MEW BRITAIN 1 2 [100 kV] (23042) 3| Find... Options * Views * History ~ D =22 ‘)”(- 9 S M RECD [emree e e Sl ﬁ
Mumber MName Mom kV|Load Load Load
s5.057 W 25,007 Throwover | Throwover |Throwover
7 518 wvar 5 931 tvar Bus Mumber| Bus MName_kV Bus
3968| 23041 MEW BRITAIN 11 100,00 g 23044)NEW BRITAIN Bus ‘23044
24 101 a0 1 V BRITAIM 12 100.00
22 LEE] W BRITAIM 2 1 100.00
NEW BRITAIN 2 1 cKT NEW BRITAIN 1 2 cHr e V BRITAIN 2 2 100.00 23041 NEW BRITAIN Bus '23041'
Bus: NEW BRITAIN 2 1 (23043) Bus: NEW BRITAIN 1 2 (23042) V BRITAIN 3 1 100.00
Hom kv 100.00 351w Nom kW 100.00 351 V BRITAIN 3 2 100.00 23047 NEW BRITAIN Bus ‘23047
et ) 7.5 Miar R Py 5.3 Mvar P \ BRITAIN 4 1 100,00 23048 NEW BRITAIN Bus '23048
333 WA 0.00 tvar 356 0.00 bvar V BRITAIN 5 1 100.00 23046 NEW BRITAIN Bus ‘23048
1,030 pu 1.0377 pu W HARTFORD 1 1 100,00
57.6 MW 70.6 MW 43.1 MW 42.3 MW 4.9 MW 22.5 M
3’:::;:; 2.9 Mvar 1.0 Mvar 5.6 Mvar :':’E;:; I 2.8 Mvar -5.7 Wvar 3.4 Wvar W HARTFORD 12 100.00
53 89 S 57.7 WA 70.6 WVA 48.4 WU +5.95 S 424 WV 55.2 MR 227 W VILLE 2 1 100.00

CKT 1
[FoCRv A
23058 CKT1 2107 CKT1
:0“;’: b WETHERSFJELD 27 :n‘?:; b BRISTOL 3}
23103 7632
CKT1 CKT1
10284 pu [ODCEThlm 2 1 1.0405 pu 02
102.94 KV 23237 104.05 KV 23693
10370 pu 1.0338 pu
System State 102,70 KV System State 103.88 KV
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Options, Modeling:
¢ Generator Maximum MW Response

* You can enter the maximum response allowed
by a generator during the contingency solution

* Values are specified in MW

* Blank values

L® Contingency Analysis f=E ] )

Conﬁngendesl Options |Resu|ts|

m e a n t h e EI"MEDdBEg;chS Generator Maximum MV Response (ignore Area,/Zone/Owner filter) |
g_...Generator Post-Contingency AGC D % A 452 | & ?&n | e Taa T (L e e L5 ] (VI s | ~ z
i--Bus Load Throw Over
. Number of Bus | Name of Bus ‘Nom kv 01 D | Ccremax ‘ Status ‘ AGC | -
. Bus Response MW
re S O n S e I S i~ Generator Line Drop and RCC ———— —
p - Post-Contingency Auxdliary File E 30|CONE 61 22.00 H 19,40 L lased =
- Limit Monitoring E 30 CONE G1 22.00 L <
. . [ Contingency Definitions £ 51 |CONE G2 22.00 H 30.00
n I I t d - Distributed Computing 2 51 |CONE G2 Z2.001L 10.00
only limite e - :
] 32 KEYS G1 22,00 L Closed
° R
b e n e ra t I O n 9 34 PCHETM 2 22,00 1 Closed
10 35 PCHETM 3 22,00 1 Closed

[ ] [ ]
I I I I l I t S Status Initialized ["|refresh Displays After Each Contingency

[ Load ][ Auto Insert ” Save ] [ Other = ] [ Start Run H Close ][ ? Help ]
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Options, Modeling:
¢ Generator Line Drop and RCC

e Allows you to specify a different type of generator
voltage control during the post-contingency power flow

— Line Drop Compensation (LDC)
— Reactive Current Compensation (RCC)
— Specify Use LDC_RCC as PostCTG

- E nte r a n Contingency Analysis

impedance

4 - Modeling
. -Basics

Generator Line Drop and RCC (ignore Area/Zone/Owner filter) |

Va I u e fo r enerator Post-Contingency AGC D B Ak e %0 44 mn % Records * Geo~ Setr Columns~ B~ | fEo- . 5 B i‘é’fé; v
s Load Throw Over Mumber of Bus| Mame of Bus | Mom kV | ID Lserme=nes RLDC_RCC| XLDC_RCC Status AVR o
X L D C R C C a n d enerator Maximum MW Respanse o |‘“‘ L”“—““‘{ - - | ‘
- eneratonl ine Do a0d REC 1 30 COME GL 2200 H | PostClG Closed  VE
witched Shunt Post CTG 2 30 CONE GL 2200 L \Beciat Closed  YE
R L D C R C C ost-Contingency Auxiliary File 3 31 COME G2 2200 H  NO 0.00000 000010 Closed  VE
_ . Transient Models 1 31 CONE G2 22001 NO 0.00000 000010 Closed  YE
- -Limit Monitoring 5 32 KEYS G1 2200 H Closed  NO
° If X < O th |S iS . . Contingency Definitions & 32 KEYS G1 2200 L 0 Closed  NO
» - Remedial Action Definitions M Y Cpen '_ES
» - Legacy Definitions NO Open VES
ca I I ed RCC o ) 9 34 PCHBTM 2 2001 §O =]  0.00000 0.00010 Closed E
) -~ Distributed Computing 10 35 PCHBETM 3 22001 NO 0.00000 0.00010 Closed  YE
. . i Mizcellaneous MO Open E
If X > O t h IS IS 12 37 SALEM G2 22001 NO 0.00000 0.00010 Closed E i

Ca I I ed LDC Status Initizlized

’ Load ] [ Auto Insert ] [ Save ] [ Other =

] Refresh Displays After Each Contingency

| sartRun H Close | [ 2 tieb |

S4: Advanced Contingency Modeling © 2026 PowerWorld Corporation
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What does LDC RCC
¢ Voltage Control do?

e Without LDC

— Generator is connected to terminal and
controls a bus voltage (may be terminal or
remote bus)

* Generator using LDC

— Generator controls the voltage at a
“fictitious bus” some impedance away from
the generator

— This models the real-time control done at
some generators

— If RLDC_RCC and XLDC_RCC are both less
than the ZBR Threshold (default 0.0002) the
generator will regulate its own terminal

e (Can be used always (Use LDC_RCC=YES)
or only during Contingencies (Use
LDC_RCC=PostCTG)

— During contingencies, the voltage setpoint

for the fictitious bus is set equal to the pre-
contingency value at the fictitious bus

Rest of
the Power
System

S=P+jQ Vli\\;ll;';jvll
=1, +jl S
g ' Fictitious
—_—

Bus 1

If X< 0 : Called Reactive
Current Compensation (RCC)
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¢ Switched Shunt Post CTG

e Several switched shunt parameters can be changed during
the contingency solution

[® Contingency Analysis - o IE8

Contingencies | Options | Results

4 Mm:""'?‘ * [ Switched Shunt Post CTG (filtered)
- Dasics
- DC and Screening Options m = % Ak %5 2% ik ?&n 37 Records v Geo+ Set+ Columns v " EY "%{*;E' YT %" S‘;EEL g~ B | Options -
- (Generator Post-Contingency AGC [ X i . )
.. Bus Load Throw Over Mumber of Bus Mame of Bus Mom kv of|Control Mod=|CTG Control CTG Reg CTG Volt|CTG VoltiReg Volt|volt High|Volt Lofe| CTG Myar |CTG Max|CTG Min |[fominal |Max Mvar| Min Mvar | »
. Generator Maximum MW Response Bus Mode Lse High Low | Use Mvar Mvar Mvar
X 1 23012 BRISTOL 7 1 765.00 Discrete Default O 1.0468 1.0575 1.020D NO 731,50 560,5000  0.0000
-~ Generator Line Drop and RCC 2 23052 VERNOMROCKVILLE 11 230.00 Discrete | Default  [NO 1.0350 10475 10200 NO 24,00 100.0000  0.0000
- Switched Shunt Post CTG 3 23096 WETHERSFIELD 11 100,00 Discrets Default D 1.0342 10455 1.020D NO 4500 90,0000  0.0000
- Anliary Files 4 23151 ASHFORD 1 100.00 Discrets Default  JVES 10485 1.0000 | 10346 1.0485 1.0200 YES 44,0000 0.0000 §38.50 770000 0.0000
- Transient Models 5 23185 STERLING 2 1 100,00 Discrete Default O 1.0418 1.0525 1.0200 NO 75,00 480000  0.0000
Result Storage 6 23196 BEACON FALLS 1 100,00 Discrete Default O 10352 1.0465 1.0200 NO 41,00 60,0000  0.0000
. Limit Monitoring 7 23222 MADISON 3 1 230.00 Discrete Default @O 10438 1.0545 1.0200\0 _ 26,00 46,0000  0.0000
. Contingency Definitions 8 23243 NEWTOWN 11 100.00 DiscreiaaP\Default _ _NQ _ 1.0363 1.0485 1.0200 NO 35,00 59,0000  0.0000
- ; - ] 23260 OLD SAYBROOK 1 100.00 DisefEte.  Befault | [NO 10356 10475 10200 NO 46,00 94,5000  0.0000
"FemEd'E: "“;“_:“ Definitions 10 23314 WEST HAVEN 1 1 2360 Discrete Default NO 1.0415 10525 1,0200 NO 22,00 134.0000  0.0000
s .| anary Nafinifiane = ) S o i i . PR ) R pE T Ea

Option to change the

switched shunt ,
control mode during ~ Options to change the Options to change the

the contingency. switched shunt regulated SWiFChed shunt .Mvar range
Default uses the voltage range during the durm-g the contingency
reference state contingency solution. CTG solution. CTG Mvar Use

setting. Reg Use must be set to YES.  Must be set to YES.
S4: Advanced Contingency Modeling © 2026 PowerWorld Corporation 29



Options, Modeling:
Auxiliary Files

e Post-Contingency Auxiliary File
— Loaded at the start of each contingency

— Special post-contingency settings can be included in this file; examples
* AVR settings at generators
e Special Reactive Capability Curves for the post-contingency power flow solution

— You MUST only change values that are stored as part of the Reference
State in Simulator

e Post-Contingency Solution Auxiliary File
— Loaded after each contingency is solved
— Could be used for special result storage (e.g. SaveData Script action)
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What is stored in the Reference State?

Bus State

eIn or out of service

*\/oltage magnitude

*\/oltage angle

eBoolean stating whether any load exists at
the bus (this is used because some of the
contingency actions such as MOVE GEN will
create a fictitious load if there is no
generation at the destination bus to merge
with.)

*MW Marginal Cost

Switched Shunt State

eIn or out of service

*Nom Value MW, MVAR

eControl Mode
(FIXED/DISCRETE/CONTINUOUS/SVC)
e All the setpoint values

eDescription of blocks

eLow/high range for voltage control

Limit Group State

* The original ratings sets for normal
operation (Line, interfaces — A, B, etc.)

* Bus rating sets for contingency operation

Power Flow Solution Options

S4: Advanced Contingency Modeling

Load State

e|n or out of service

eConstant power MW and MVAR
components of load

eConstant current MW and MVAR load,
assuming one per unit voltage
eConstant impedance MW and MVAR load,
assuming one per unit voltage

*MW Scale

eMvar Scale

¢ AGC status

*Min/Max Load MW

Line State

e|n or out of service

*Bypassed or not

eTransformer control settings

eTap ratio

ePhase shift

eHigh/Low desired setpoints

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

eline limits

DC Line State

Multi-Terminal DC Line State

VSC DC Line State

© 2026 PowerWorld Corporation

Gen State

e|n or out of service

*MW output

*MVAR output

*Max/Min MW Output
eParticipation Factor

*Max/Min Mvar output

*\/oltage Setpoint

*AGC status (YES/NO)

*AVR status (YES/NO)

eCapability Curve

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

*Regulated Bus

Area State and Super Area
eUnspecified MW Transactions

*MW Scale

eMvar Scale

¢ AGC Status

eUse Area Part Factors (for Super Area)
eArea Slack (for Area)

MW Transaction
*MW Value
eEnabled Status

31



¢ Transient Models

e Allows certain switched shunt, line relay, and relay models to respond in
Contingency Analysis if their transient model conditions are met

e Treatment during Contingency

— lgnore
— Trip/Act: if model’s conditions are met, its action will be taken and reported in

“What Actually Occurred”
— Monitor Only: if model’s conditions are met, limit violations are reported in results

with Category Transient
e Maximum Time Delay to Consider: only models with pick up time less than

this value will be used
 Transient models are handled as part of the TOPOLOGYCHECK and

POSTCHECK solution steps

32
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¢ Transient Models

Contingency Analysis - O n
Options | Results
“ 'M"dEE"”E' Transient Models |
- Basics
- Generator Post-Contingency AGC Choose how to treat spedial tranisgnt stability mndels_in the power ﬂ_nl.n.! t:-::nr11:in_g|nar'|t;5-I analyfsis N
- Bus Load Throw O Set to TripfAct to perform appropriate power flow actions such as tripping devices if transient model conditions are met.
LS Load Throw Liver Mote: if the transient model is set to Inactive, then nothing is done regardless of these settings
- Generator Maximum MW Response
- Generator Line Drop and RCC
- Switched Shunt Post CTG Maximurn Time Delay to Consider  3800.00 == seconds
Pnst—ﬁ.:nntngency Auxiliary File Treatment during
~| Transient Models | Contingency Stability Model Type
[+ - Limit Monitori
v ﬁn;vz;c;lg?a S [1gnore = | MSR1 : Swiitched Shunt Model
: ‘.. all Contingency Elements [Ignure - ] MSC1 : Switched Shunt Model
[ - Remedial Action Definitions -
b - Legacy Definitions [Ignure - ] TIOCRS : Line Relay Model
Distributed Computing [Ignnre - ] LOCTI ¢ Line Relay Model
i Miscellaneous
[Ignure - ] TIOCR.1 : Line Relay Maodel
[Igrmre v]LH'u'P.T : Relay Model
Status Initialized [ | Refresh Displays After Each Contingency
[ Load ] [ Auto Insert ] [ Save ] [ Other = ] [ Start Run ] [ Close ] [ ? Help ]
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¢ Transient Models

e Several transient stability models can be included in steady state
contingency analysis

e Options to specify how models are treated during steady state
contingency analysis

— lgnore
 Nothing happens with this model during steady state contingency analysis
— Trip/Act
 If conditions are met, actual actions will be taken (such as tripping a line for
overcurrent)

e Some models have a Monitor flag. If this flag is set to monitor only, an individual
model will not act regardless of contingency setting.

— Monitor Only

 If conditions are met, special contingency violations are reported
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¢ Result Storage

e Can store contingency results to hard drive (aux or csv file)

e Useful for large contingency sets that may otherwise exceed
RAM capacity

* Use Default options or add specific object types and fields

Result Storage
Write to Hard Drive File Mame: |G:\pwwersion, 200¥Training {Training Cases\S0| | Browse
[ Juse Column Headers
Add Defaults
E i3 % *II" *_'.;.'H ;?3 ﬂ ?&D Records = Set = Columns « ' H.E' "&E' Y % <
Cbject Type Restrict | Field Mame | Crder |
1[ViclationC1G CTG_Name 0
2 |VinlationCTE LV_FlementFile 1
3 |ViolationCTE Ly _Value 2
4|ViolationCTG LV _Limit
5 |ViolatonCTE LY_LimitScale
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Combined Tables

e Flat-file tables which could be used by external programs for
parsing contingency inputs and results

— *Contingency Violation List

— **Contingency Element Definitions

— *Contingency Violation Matrices

— *What Occurred (list of applied and skipped actions)

e *Also available under Results = Violations

e **Also available under Options - Contingency Definitions - All
Contingency Elements
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Combined Tables >
Contingency Violation List

e Similar format to Contingency Violation Table, but allows
selection of fields, advanced filters, etc. like Case Info Displays

* View within Simulator or export to Excel

All Contingency Violations - o n
BN Bk %8 %0 84 8 7 Records~ Set~ Columns -~ By~ | g~ W8~ 5 BH~- U7 >~ | options~
Label Element Category | Value | Limit |Percent|CTG Limit |
Spedfied| Scale
Limit
1{T_023068ENFIELD32-02306FENFIELD 31C1 WINDSOR LOCKS 1 1 (23080) -> LONGMEADOW 1 (23002) CKT 1at WINDSOR LOCKS 11 Branch MVA 113,50 101,10 112,27 MO 101.10
2|L_023067EMFIELD31-023069ENFIELD33C 1 WINDSOR LOCKS 1 1 (23080) -= LONGMEADCW 1 (23002) CKT 1at WINDSOR LOCKS 11 Branch MVA 113,73 101.10 112,49 NO 101.10
3L_023030EASTHARTFORD 11-023033EASTHARTFORD 15C1 JMANCHESTER 10 1 {23034) -> HARTFORD 5 1 {23115) CKT 1 at MANCHESTER. 10 1 Branch MVA 102,96 96,80 106.36 MO 95.30
4{L_023090EASTHARTFORD11-023093EASTHARTFORD15C1 HARTFORD & 3 (23482) -> MANCHESTER 10 1 (23034) CKT 1at HARTFORD & 3 Branch MVA 143.61 108.40 132.45 NO 108.40
S|L_071071WESTERLY 1-023506UMCASVILLE28C 1 COVENMTRY 3 2 (23130) -» MANCHESTER 11 1 (23036) CKT 1 at COVENTRY 3 2 Branch MVA 16475 87.10 189.15 MO 87.10
6|L_023485HARTFORDS8-0653 19AGAWAM3EC] VERNOM ROCKVILLE 1 1 (23052) -> MANCHESTER 12 1 (23037) CKT 1 at VERMON ROCEVILL Branch MVA 435,78 388,40 112,20 NO 383.40
7|L_071071WESTERLY 1-023506UMCASVILLE23C1 VERNOM ROCKVILLE 1 1 (23052} -= MANCHESTER 12 1 (23037) CKT 1 at VERNON ROCKVILL Branch MVA 502,28 383.40 129.32 NO 3858.40
8|L_071071IWESTERLY 1-023506UMNCASVILLE28C1 MAMNCHESTER 12 1 (23037) -» HARTFORD & 4 (23483) CKT 1 at MANCHESTER 12 1 Branch MVA 421.03 366.20 114.97 NO 366,20
SIL_07107IWESTERLY 1-023506UMCASVILLE28C1 COLCHESTER. 3 5 (23209) -» VERMON ROCKVILLE 1 1 (23052) CKT 1 at COLCHESTER 3 5 Branch MVA 1056.38 425,30 248.38 NO 425,30
10| T_023053VERNOMROCKVILLE 12-023052VERNONROCEVILLE WINDSOR LOCKS 3 2 (23663) -> WINDSOR 2 4 (23077) CKT 1 at WINDSOR LOCKS 3 2 Branch MVA 140,53 129,10 108.86 MO 129,10
11(L_023109HARTFORD41-023114HARTFORD47C1 EAST HARTFORD 1 2 (23091) -= HARTFORD 3 1 {23087) CKT 1at EAST HARTFCORD 12 Branch MVA 150,72 124,20 121.35 NO 124,20
12|L_023114HARTFORD47-023433HARTFORDB4C1 EAST HARTFORD 1 2 (23091) ->= HARTFORD 3 1 {23087) CKT 1 at EAST HARTFORD 12 Branch MVA 150,75 124.20 121.38 MO 124.20 &
121 A1 1ANADTEADMAT NI IAQWIADTEADMNRAT 1 HADTEADM 2 1 M2Na2 7 - WECT HADTEADMN 2 1 M21182% 7T 1 =+ HADTEADM 2 1 Bramek WA imd g1 1N4 BN 1NN N1 k5 1M4 BN
IL Close
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Combined Tables >
Contingency Element Definitions

e Similar format to Contingency Definition Table, but allows
selection of fields, advanced filters, etc. like Case Info Displays

* View within Simulator or export to Excel

Contingency Elements - O n
D T Bk %8 % 44 ?&D Records = Set~ Columns ~ B~ fgo- M- B~ EE"EL fiy = BH | Options -
Contingency Label Actions - PW File Format Model |[Status [Persistent| Time |Comment|
Criteria Delay
1T 023013BRISTOL2-023012BRISTOL 71C1 BRAMCH 23013 23012 1 OPEN CHECK
2{L_023012BRISTOLF1-023015BRISTOL74C1 BRAMCH 23012 23015 1 OPEM CHECK
3|L_023435HARTFORDEE-023012BRISTOLTIC] BRAMCH 23435 23012 1 OPEM CHECK
4({T_023014BRISTOLY3-023013BRISTOL72C1 BRAMCH 23014 23013 1 OPEM CHECK
5(T_023014BRISTOL73-023013BRISTOLF2C2 BRAMCH 23014 23013 2 OPEN CHECK
6 (T_023014BRISTOLY3-023013BRISTOLF2C3 BRAMCH 23014 23013 3 OPEM CHECK
7|L_023013BRISTOLF2-023025FARMIMNGTOM31C1 BRAMCH 23013 23025 1 OPEM CHECK
g(L_023013BRISTOLY2-023390TORRIMNGTOM13C1 BRAMCH 23013 23390 1 OPEM CHECK
9L _023013BRISTOLF2-023391TORRINGTOM21C1 BRAMCH 23013 23391 1 OPEN CHECK
10 (T_023026FARMINGTOMN32-023025FARMINGTOMI1C1  BRAMCH 23026 23025 1 OPEN CHECK ¥
fL Close
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Combined Tables >
Contingency Violation Matrices

* Arrange columns by contingencies or by elements
* Filter by element type

| = JDPT.
|==:]

|

Mo 0 .00
T G 4.0 RecD

Contingendies | Branches | Buses | Interfaces
Contingency

Records = Set~ Columns + *' “E' ﬂé}iﬁ' %' 1

3

Bus Pairs | Custom Monitors

i, fo0 -

LONGMEADOW 1 |MANCHESTER 10 [MAMCHESTER. 10 1 [P

(23002) TO

WINDSOR LOCKS | HARTFORD 5 1
11 (23080) CKT 1| (23115) CKT 1

1(23034) TO

(23432)

1 _023013BRISTOL72-023012BRISTOL71C1

[ 023012BRISTOL71-023015BRISTOL74C1

L} 02348 5SHARTFORD8E-023012BRISTOL71C1

TA023053VERNOMROCKVILLE12-023052VERN]

L 2023209COLCHESTER. 35-023052VERNONR.OG

T_023068ENFIELD32-02306 FENFIELD31C1

112.27]

L_023067ENFIELD31-023069ENFIELD33C1

el e e L N R e e

S4: Advanced Contingency

T ATTROTIUARTEARMA T ATINSIUARTEARMA 4

Modeling

112,49

Contingencie§

(23034) TO
HARTFORD 8 3

CKT 1

Branches | Buses

o
+ .0 ?&D

BB AF a0
Branch

Interfaces

Records = Set~ Columns = [Ef~

Bus Pairs | Custom Monitors

WIE U, B . SORT
BT @=T FT i

LONGMEADOW 1 (23002) TO WINI

MAMCHESTER. 10 1 (23034) TO HA

MAMNCHESTER. 10 1 (23034) TO HA

MANCHESTER 11 1 (23038) TO CO

MAMNCHESTER 12 1 (23037) TO VES

MAMNCHESTER 12 1(23037) TO HA

COLCHESTER. 3 5 (23209) TO VERN

WINDSOR. LOCKS 3 2 (23663) TO A

HARTFORD 3 1 (23087) TQ EAST H

0 | D |00 e [ | e | P |

[y

HARTFORD 3 1(23087) TO WEST

L 073 &GTCOLCHES‘IIT_UESUESE‘HFIELD#L_D 23067ENFIELD3{T_
| 112.27 112.43

© 2026 PowerWorld Corporation
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Other >

Produce Report...

 Will produce a fixed contingency analysis report

e Can only select what data is put into this report

e Cannot customize the format in any manner

Contingency Analysis

| Contingencdies I Options | Results |

[F=RHcm ()

(=]~ View Results By Element
: LinesTransformers
- Buses
L Interfaces
Momogram Interfaces
- View Results by Contingency
- Contingency Violation List
- What Actually Occurred

- Contingency Viclation Matrices
® Text File Report Writing

Text File Report Writing

Cptional Report Contents
|:| Case summary

[ option settings

[] Monitored areas

[ Line flow extremes

[ interface flow extremes

|:| Bus voltage exiremes

Show the actions involved in each contingency

[] report only contingendies that cause violations

[C] Report only limit type with viclations for each contingency
[] report Inactive Vidlations and shaw all Rating Sets

Limit Type Violations to Include

Line and Transformer Flows

Interface Flows

[ Lineffmr Change Flows
[ interface Change Flows

Options for the report writing
tool are specified under Results
- Text File Report Writing

- Summar [F] Monitored zones
Y Low Bus Voltages [ Law Bus Change Voltages

|:| Base-case outages
Fal High Bus Voltages [| High Bus Change Voltages
Identify buses by Maximum Yiolations of a single type to report 9999 =
) Name:
) Number [7] create datsbase-friendly tables
() Name{Number) Field separator: |5
@) Number (Name)
[ tdentify with Nominal Voltage

Status || Refresh Displays After Each Contingency

[ Load ] [ Auto Insert ] [ Save ] [ Other > [ Start Run ] [ Close ] [ ? Help ]
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® Other > Compare Two Lists of Contingency Results

 Must specify two lists of
contingencies

— Controlling List
— The list that controls what is displayed
on the dialog
— Comparison List

— List that the Controlling Contingencies
will be compared to

— Comparisons between contingencies
with same NAME

This is covered in more
detail in Section S8

Compare Two Lists of Contingency Results = =

What should be used as the Controlling Contingency List?
Mote: the controlling list is normally the list after a change

@) Use the list presently open on the Contingency Analysis Dialog
i Load the Controling Contingency List from a file

m
=]
L1

What should be used as the Comparison Contingency List?
Mote: the comparison list is normally the list before a change

1 Use the list presently open on the Contingency Analysis Dialog

o 70

@) Load the Comparison Contingency List from a file

S4: Advanced Contingency Modeling © 2026 PowerWorld Corporation
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e Contingencies Tab

Example Results
of a Contingency Comparison

Number of : : Show the largest ||Shows the
Violati hich Highest Highest ) . g hishest violati
l0lations whnic q o . . 5 INCrease In a Ighest violation i
Ny Violation in | [Violation 1-1ed hg o Maximum of
occur in the the i e violation from that occurs in the [Worst Increase Violation]
Controlling case . . the comparison [[controlling list
i & | |Controlling | [Comparison || P | glIsL ] and
Cotnaency Analysis but not in Case Case to the controlling [|but not [Worst New Violation - 100%]
Contingences | Options | Resu Comparison -—— Ilit _ compa rlsgn /
—— _ _ -
D DEEE '>|F' f.;'.E ,":_'3 M f&n Records = Set~ Columns ~ [EH™ g =
Label Skip|Category|Processed|Solved|Comp  [Post-CTG|Viclations Cc:rn|:|9 orst |Worst [Worst -
Salved| ALK Violations|Vi Branch |Branch |Branch (W
IncreasqMew Violation B
Violatior| Viclation
18 00003BRIGHTOMN-00004CHASTONEC T JNO YES YES YES none 15 2 13 141.7 113.4 28.350 119.4 28.3
2|L_00004CNASTOMNE-QO026HUNTERTNC1 NO YES YES VYES none -] 2 4 142.3 1139 28,465 119.0 28.5
3L _00001ALBURTIS-00009IUMNIATAC L NO YES YES YES none 3 2 1 100.4 100.4 0.4
A|T_00001ALBURTIS-03051ALBURTISCT MO YES YES YES none o] 0 1]
5|L_00002BRANCHBG-00008DEANSC 1 NO YES YES YES none & 3 3 g e e F [y 1 25.7
6|L_00002BRANCHBG-0000TELROYC L NO YES YES YES none 2 2 1]
ZIT 00002BRAMCHBG-0496 2BRANCHBGC2 NO YES YES YES  none 1 1 a -
Violations | What Actually Occurred | ‘ @
Show related contingencies ] [ Combined Tables > ]
Category Element Value |Comp Value|Diff value| Limit |Comp Limit|Diff Limit|Percent |Coinp Percent|Diff Percent| Are &
—— AL
1|Branch MVA [CNASTOMNE 4 -= COMASTOM [ 5963) CKT 1 at CNASTOME 989.65 872,80 113.39 113,39 PIME
2|Branch MVA CMASTONE ([ 4) -> COMASTON ( 5963) CKT 2 at CMASTOME 989.65 872,80 113.29 113,39 PIME
3|Branch MVA ROXBURY { 221) -= ROXBURY ( 233) CKT 1at ROXBURY 160,15 0 123.20 154,00 -30.80 129.99 103.99 26.00 PEME
4 Branch MvA RC%URY { 233) -> 01GREENE (20188) CKT 1 at 01GREENE 161.03 161.03 00 113.60 142,00 -23.40 141.75 113.40 28.35 PEMNE ™
4 3
Status Finished with 141 Violations, 1 Unsolveabls, and 0 Abarted Contingenciss. Initial State Restored. ll [ |refresh ispiays After Each Contingency
[ 1[ L 1[ L[ 1 1 10 o . 1
Violations For this contingency. The columns Blank entries mean that the comparison list did not |

show the controlling and comparison list values.

S4: Advanced Contingency Modeling

have this violation
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Example Results
¢ of a Contingency Comparison

e Results tab

N.umb.er of ' Highest Highest §how the. largest Shows thg '
V|oIat|.ons which Violation in | Violation |r.1crea!se ina highest V|ol:?1t|on Maximum of
occur |n'the the in the violation from that occ'urs |.n the e naresse Wisl e
ControII!ng case, Controlling | [Comparison the comparlso.n controlling list, e
but not in Case Case to the controlling |[but not [Worst New Violation - 100%]
Comparison — — list [comparison

Contingency Analysis \ \ \ =T 1 4

| Contingencies I Options | Results \ \ \ \
. . . .

4 -View Results By Element T, 000 e
: : 0 &4 | - -
| Lines/Transformers D g Gk e 2% #9 | 1i] Records =~ Geo
Buses Lines,Transformers (filtered) | \V
i~ Interfaces = = .
- Momaaram Interfaces From Mumber |From Mame [To Number| To Mame  |Circuit|Xfrmr| Violations  [New Violations W [Max % Loading[Max % Ld Cont{Worst Worst | Werst =
. Custom Monitars Cont. Comp Increased| Mew Violation (W
View Results by Conti Violation | Violation B
- Hiew Resulis By Lantingency 1 233 LOXEURY 20183 DIGREENE 1 NO 15 1= 141.75 113.40  28.35 115.08  28.35
-~ Contingency Violation List z 1221 HUNTRSTN 1152 HUNTRSTM 2 YES a 7 142.32 113.85  28.46 117.19  78.46
- What Actually Occurred 3 2534 GRYSTN Q 2550 WHIPPANY 1 MO 3 3 106.51 106,51 6.51
. Contingency Violation Matrices 4 3054 BRUNNER 3086 WHMPFLD 1 MO 2 2 123,17 12317 23.17
- Text File Report Writing 5 25 W CHAPEL 5955 W.CHAPEL 1  VES 2 2 105,23 105,23 5,23 -

- Summary
Contingencies @

[ Show Other Violations ] [ Combined Tables = ]
Label Category | Value Comp Value Diff Value Limit Percent Comp Percent | Diff Percent =
1) 00003BRIGHTON-00004C) Branch MvA 161.03 161.03 0.00 113.60 141.75 113.40 28,3t
~ 2{L_00004CNASTONE-D0026HI Branch MVA 130.73 113.00 115.08 115.08 ©
<« 3
Status Firished with 141 Violations, 1 Unsolveable, and 0 Aborted Contingencizs. |nitial State RBestored. [ Refresh Displays After Each Contingency
[ Load ] [ Auto Insert ] [ Save ] [ Other = [ Start Run ] [ Close ] [ ? Help ]
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Other > Sensitivity Calculations

e Calculate OTDFs using existing PTDFs

— This will use the PTDFs that are presently calculated in the PTDF Tool
to calculate OTDFs for each violation found in the contingency tool

— See section I11:Linear Analysis for more about PTDFs

e Filter out violations using OTDFs: specify a minimum value to
hide violations with lower OTDF (e.g. 2%)

[® All Contingency Violations - 0 n
== R T Y Records = Set~ Columns - B~ ‘gi- U8~ 5 BH- 30 o~ B options -
Label Element Category | Value | Limit |Percent|CTG Limit |% OTC & | % PTDF ~
Specified| Scale
Limnit
1|L_023421FAIRFIELD21-023423FAIRFIELD23C1  FAIRFIELD 5 3 (23473) -= BRIDGEFORT 2 1 (23330) CKT 1 at FAIRFIELIBranch MVA 133.51 12190 154.65 MO 121.90 2.043 2.478
2|L_071071WESTERLY 1-023506UNCASVILLEZ8C1  NORWICH 2 2 (23177) -» NORWICH 6 3 (23705) CKT 1atNORWICH 2 Branch MVA 202,39 16170 125.17 MO 161.70 2.051 §0.7806
3|L_023470WATERFORD21-023476WATERFORD 281 STERLING 3 1 (23486) -> STERLING 3 2 (23487) CKT 1at STERLING 3 1Branch MVA 142,51 121.20 117.58 MO 121.20 2.07 §0.7771
4{L_023476WATERFORD258-023506UNCASVILLE28C STERLING 3 1 (23486) -> STERLING 3 2 (23487) CKT 1at STERLING 3 1Branch MVA 142,21 121.20 117.34 MO 121.20 2.07 §0.7771
5|L_023475WATERFORD28-023506UNCASYILLE28C QAKDALE 1 1 (23181) -= GALES FERRY 1(23163) CKT 1at OAKDALE 1 Branch MVA 119,73 105.10 113.92 MO 105,10 2,107 D.09417
6|L_023470WATERFORD21-023476WATERFORD 28 OAKDALE 1 1(23181) -= GALES FERRY 1 (23163) CKT 1 5t OAKDALE 1 Branch MVA 120,20 105,10 114.37 MO 105.10 2,107 p.04417
7|L_07107IWESTERLY 1-023506UNCASVILLE28C1  MIDDLETOWM 4 1 (23530) -= MIDDLETOWN 5 3 (23568) CKT 1 at MIDD Branch MVA 140,18 113,70 123.29 MO 113.70 2.167 1.859
8|L_071071WESTERLY 1-023506UNCASVILLE28C1  NORWICH 2 1 (23176) -» NORWICH 2 2 (23177) CKT 1atNORWICH 2 Branch MVA 213.83 184.90 118.35 MO 134.90 2,261 J0.1621

S4: Advanced Contingency Modeling © 2026 PowerWorld Corporation 44



Conditional Contingency Actions
using Model Criteria

 The contingency elements discussed thus far define a list of actions
that ALWAYS occur

* You can also specify actions that occur only if the system meets a
Model Criteria

— Model Criteria
e Model Conditions
e Model Filters

— When a contingency is applied, these actions only occur if the Model
Criteria is true

* Conditional actions are useful for realistic modeling of RAS or SPS
that are armed or activated only under specific system conditions
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Options, Contingency Definitions:
Remedial Actions

* Provide a way to specify groups of actions which may occur
under ANY contingency.
— “Armed” only if Arming Criteria are met

— Actions would normally be taken only if certain conditions (Model
Criteria) are met

— Example: Line X is taken out of service if it gets overloaded.

— Actions are grouped by Remedial Action
e Each Remedial Action has a unique label (name)

 Each Remedial Action may be individually enabled or disabled and individually
armed
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Model Conditions and Model Filters

A Model Condition or Model Filter may be used as Model Criteria for a
Contingency Action, Remedial Action, or Global Action

— The associated action may be executed only if the Model Criteria is met

e Model Conditions

— The combination of a specific system element and an advanced filter

— Each Model Condition references only one element; the Model Condition is true if
the element meets the filter

— Can compare an element’s parameter to a constant, another parameter of that
element, or to the value of a Model Expression

— Example: Bus 4 p.u. voltage < 0.95

 Model Filters
— Logical comparison of one or more Model Conditions or Model Filters
— Example: true if several Model Conditions are all true
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Options, Contingency Definitions:

Model Conditions

e Click on Model Conditions page
e Right-click on the case info display and choose Insert
e Example: Add a condition for MW flow > 50 on Waterbury-Wolcott 100 kV line

“Evaluate in Contingency
Reference State” for
conditions that arm RAS
prior to contingency

Choose the type of element
(Branch)

Define the criteria: MW > 50

S4: Advanced Contingency Modeling

Define Model Conditions - o “

Model Condition Mame Waterbury-Wolcott 100kV > 50 MW W

Save Save As Rename Delete
Evaluate in Contingency Reference State
[ Disable if True in Contingency Reference State
Element Type |Branch A
x ‘ 2460 entries )
fr| Sortby (_JName (@) Number
|Filter | Advanced + ||Branch v v
Use Arza/Zone Fikers | Quick || Define || Remove
Search Next Search Al
You can use wildcard characters *or ?
23512

23512 (WATERBURY 13 3) TO 23511 (WATERBURY 13 2) CKT 2 [100.0 kV]- [230.0kV] "
23512 (WATERBURY 13 3) TO 23511 (WATERBURY 13 2) CKT 3 [100.0 kv]- [230.0kv]

23512 (WATEREURY 13 3) FROM 23354 (WATERBURY 7 1) CKT 1 [100.0 kv]- [100.0 kV

23512 (WATERBURY 13 3) FROM 23370 (WOLCOTT 1 1) CKT 1 [100.0 kV]- [100.0

23512 (WATERBURY 13 3) FROM 23383 (QAKVILLE 1) CKT 1 [100.0 kv]- [100.0 kv]

23512 (WATERBURY 13 3) FROM 23395 (WATERTOWM 3 1) CKT 1 [100,0 kV1- [100.0 kv &7
Meets the filter below Set Filter Same As

Select Filter Type

Branch v
Logical Comparison
[ Enabled (normally checked) ® AND OR Not AND () Not OR XOR One TRUE
x Condition 1
Find... |MWMW {maximum) v | | greater than or equal t v | |50 | [Jaes

[TJuse Another Filter [ | Evaluate Field in Contingency Ref. State

Add == Delete ... ["]Enable Field to Field Comparisons

OK Help Cancel

© 2026 PowerWorld Corporation

Give the Model Condition a
name and save

Choose the specific element
(23512 23370 1)

Works the same as the
Advanced Filter Dialog
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Model Conditions

Can also use Model Conditions for lines statuses

These conditions can force Remedial Actions to occur only during certain contingencies
Example: check if Bethel-Danbury 230 kV line is OPEN in a post-contingent state

“Evaluate in Contingency
Reference State” unchecked to
examine post-contingent states

Define the criteria (Line Status

[¥|Enabled {normally checked)
_ x Condition 1
- OPEN - Find... | Status

Model Condition Name

[[]Evaluate in Contingency Reference State
[ pisable if True in Contingency Reference State

Meets the filter below

Define Model Conditions

Bethel-Danbury 230 kv OPEN

Save Save As

Element Type |Branch

= | 64460 entries
~|Sortby (_)Mame (@) Mumber
Filter | Advanced W ||Branch W
x Use Arez/Zone Fiters | Quick || Define | Remove
x Search Mext Search Al
‘fou can use wildcard characters * or ?
| 23408|

- - N

v
Rename Delete \

23404 (BETHEL 3 4) FROM 23403 (BETHEL 3 3) CKT 1 [1,000 kV]- [18.00 k¥]
23405 (BEI'HEL 3 5) FROM 23401 (BETHEL 3 1) CKT 1 [230.0 kv]- [zsu 0kv]

23406 (BETHEL 3 7) FROM 23401 (BETHEL 3 1) CKT 1 [230.0 kV]- [230.0 k]
23407 (BETHEL 3 9) FROM 23401 (BETHEL 3 1) CKT 1 [230.0 kV1- [230.0 kv]

Set Filter Same As
Select Filter Type
Branch W

Logical Comparison
& AND OR

Not AND Mot OR XOR One TRUE
v || equal to v | |Open | [Jcase
["]Use Another Filter [_] Evaluate Field in Contingency Ref, State R
Add >> [C]Enable Field to Field Comparisons
Ok Help Cancel

- Give the Model Condition
a hame and save

Choose the specific element
~ (23406 23415 1)

S4: Advanced Contingency Modeling
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Model Conditions

e For Line Status, we may also need to check if it was different in the Reference State (i.e. Did the line
open during the contingency?)

e Example: check if Bethel-Danbury 230 kV line was CLOSED

Define Model Conditions - B n
C h k t h ° d o t ° o Model Condition Name Bethel-Danbury 230 kv CLOSED reference v
ec IS condition In e ] [omm] [mome] [o%=
/;’ Evaluate in Contingency Reference State
t h e Refe re n C e Sta t e [ pisable if True in Contingency Reference State
Element Type |Branch W
= | 54460 en_h'ies )
a S e a S e +| Sortby (C)Mame  (®) Number
Filter | Advanced || Branch v v
= Use Arez/Zone Fiters | Quick || Define || Remove
X Search Next Search All
You can use wildcard characters *or ?
| 23406] |
23404 (BETHEL 3 4) FROM 23403 (BETHEL 3 3) CKT 1 [1.000 kv]- [18.00 kv] ~
23405 (BETHEL 3 5) FROM 23401 (BETHEL 3 1) CKT 1 [230.0 kV]- [230.0 kv]
23406 (BETHEL 3 7) TO 23281 {(SOUTHBURY 1 5) CKT 1 [230.0 kV]- [230.0 kV
23406 (BETHEL 3 7) TO 23415 (DAMBURY 2 4) CKT 1 [230.0 kV]-[230.0
23406 (BETHEL 3 7) FROM 23401 (BETHEL 3 1) CKT 1 [230.0 kV]- [230.0 kv]
23407 (BETHEL 3 9) FROM 23401 (BETHEL 3 1) CKT 1 [230.0 kVI1- [230,0 k1 s
Meets the filter below Set Filter Same As
Select Filter Type
Branch v
Logical Comparison
Enabled (normally checked) ® AnD OR NotAND () Not OR XOR One TRUE
x Condition 1
. . . .
Define the criteria (Line Status = O = | Oz
[TJuse another Filter [ ] Evaluate Field in Contingency Ref. State BEE
Add == Delete ... ["]Enable Field to Field Comparisons
C LO S E D ) [a]4 Help Cancel
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Model Conditions

e List of created Model Conditions

Meets Condition - YES or NO

Contingency Analysi

Contingendies | Options | Results

- Advanced Limit Manitoring
- [sland Monitoring

- Monitoring Exceptions

- Custom Monitors

» - Contingency Definitions

4 -Remedial Action Definitions

- Remedial Actions

- Remedial Action Elements
- Model Filters

- Model Expressions

- Model Result Override

» - Legacy Definitions

‘... Distributed Computing

‘o Miscellaneous

X

odel Conditions

S B

- - ER

'_'53 ;E_'B M # | Records ~ Set~ Columns ~ ' H.E' R%E'

RECH fig~ B | Options -

Load Auto Insert

Open Dependency Explorer

Other =

Status |Finizhed with 73 violations, O custom monitar wiolations, 0 unsolveable, and 0 aborted contingencies. [nitial state restored.

Meets Mame Object File Format  |Filter  |Filter|Pre-Filter?|Disable if|Evaluate |Memo
Condition Object|Logic Truein |in CTG
Type CTG Ref [Ref State
State
1|YES Bethel-Danbury 230 kv CLOSED reference Branch '23406' '23415' '1' Branch AND NO NO YES
2Z[NO ethel-Danbury 230 kv OPEN |Branch '23406' '23415' '1' Branch AND NO NO MO
I|YES aterbury-Wolcott 100kV = 50 MW Branch '23370' ‘23512 '1' Branch AND MO NO YES

[]refresh Displays After Each Contingency

Start Run Close ? Help

S4: Advanced Contingency Modeling
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Options, Contingency Definitions:

Model Filters

* Click on Model Filters page
e Right-click on the case info display and choose Insert

 Example: check the reference state and contingency status of the Bethel-
Danbury 230 kV line by “ANDing” the 2 previously created Model Conditions

Logical
comparison
HAN D”

Click to Open Model Condition dialog

S4: Advanced Contingency Modeling

Filter Conditions ER

Filter Name loss of Bethel-Danbury 230kV

Save Save As Rename Delete View Filter Logic

[ Disable if True in Contingency Reference State

Logical Comparisan 3 = ] -
(®) AND (JoR (IMot AMD ()MotoR  (JXOR () One True
Mode! Candition 1

(®) Condition Time Delay

=MW e thel-Danbury 230 kv CLOSED reference ¥ O Fiter [Lnet [ 5 pggooo 2

»

Model Condition 2

x (®) Condition Time Delay
2 (= thel-Danbury 230 kv OPEN] ¥ O Filter [INat [ o gooona =
Add == Delete ... Modify Model Conditions
oK Helo Cancel

© 2026 PowerWorld Corporation

Name the Model Filter

Similar to the
Advanced Filter
Dialog

Model Filters may contain Model
Conditions or other Model Filters
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Remedial Action Example

* Disable Contingency Monitoring Exceptions if created earlier (set
Monitor Exception Status to Default)

 Run simple N-1 contingency analysis on all lines and transformers in
area Connecticut at 200 kV and higher
— Linearized Lossless DC Calculation Method

— Make-Up Power using Generator Participation Factors From Entire Case
Directly

— Do not report base case violations

— Monitor area Connecticut (23) at 100 kV and above

— Do not monitor radial lines and buses

— Use “A” limits for Normal and Contingency

— Settings in S04 _AdvancedContingency\ SO4AdvancedCTGO1.aux
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Contingency Results

 Many contingencies with overloads

* In this example, we’ll apply Remedial Actions for loss of Bethel-Danbury 230 kV (L_023406BETHEL37-

023415DANBURY24C1) — 100th in list

e QOverloads
— Waterbury-Wolcott 100 kV

— Wolcott-Seymour 100 kV REEEREEEE

Start Run Abort Load Auto Insert Save Other = Help
Status Contingsncy L_023406BE THEL37-0234150AMBURY 2401 corverged. [ Refresh Displays After Each Contingency
Contingencies  Optiens Results
D = % ‘>| *,5,8 ;':_'8 M ?&n ‘_ Records = Set~ Columns ~ ' "E" "&Ev 5 BE'EI' S'I]%EL fix} = ﬁ Options -
Filter [Advanced = |LimitViol - - | Find... Remave Quick Filter =
Name Skip |Category|Processeq Solved |Include | Screen |Post-CTG|lslanded (Islanded| Global |TransienyRemedial| Custom |Violation| Max Min ¥
Remediall Allow |ALX Load Gen Actions |Actions |Actions |Monitor Branch
Actions Violation|
10 YES YES ES o 0 o 0 o
onic YES YES ES 0 0 o 0 2 119.9
10 YES YES ES o 0 o 0 o
10 YES YES ES o 0 o 0 o
3 VFS VFS Fs n n n n n
Violations  ywhat Occurred Definition
Show related contingendes Combined Tables = Actions
Category Element Value | Limit |Percent] Area Mam 1JOPEN Ling BETHEL 3 7 230.0 (23406) TO DANBURY |
1|Branch MvA [WOLCOTT 11 [23370] -> SEYMOUR 1 2 [23272] CKT 1 at WOLCOTT 11 11490  95.80 119.93 Connecticu
2|Branch MVA  WATERBURY 13 3 (23512) -> WOLCOTT 11 (23370) CKT 1 at WATERBURY 13 3 135.89 121,40 111.94 Connecticu
Search Search Mow Options

S4: Advanced Contingency Modeling
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Bethel-Danbury 230 kV Contingency

 Change Calculation Method to Full Power Flow

e Optionally skip all contingencies except L 023406BETHEL37-
023415DANBURY24C1

e Right Click L 023406BETHEL37-023415DANBURY24C1 -
Contingency records = Solve Selected Contingency

Outage .
< Overloads |
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Remedial Actions

e Load definitions from S04 AdvancedContingency\
SO04AdvancedCTGO2.aux

 Multiple layers of actions with different Arming Criteria
depending on pre-contingent loading of Waterbury-Wolcott 100
kV
— |f exceeds 50 MW, drop 500 MW at Waterford
— |f exceeds 100 MW, drop 1000 MW at Waterford

— If exceeds 100 MW and still overloaded after other actions, shed load
at Seymour in 10% increments until overloading relieved
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Remedial Action name

) Contingency Analysis

Remedial Actions

Optionally Skip
this Remedial

Action

Arming Criteria
(Model Condition
or Model Filter

Status (more
details later)

Start Run Abort

Status [nitizlized

Load

Auto Insert

Save

Cther =

Contingencies Options \Results

» - Modeling
- Basics
- DIC and Screening Options
- Injection Sensitivities
- Generator Post-Contingency AGC
- Bus 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
- Remedial Actions
- Remedial Action Elements
- Model Conditions
- Model Filters
- Model Expressions
- Model Result Override

Remedial Actions

B T & Ar

[ Ignore Remedial Action Elements if Madel Cri

+.0 .00
00 .0

M ?&D Records

Filter |Advanced ~ |Remedial Action

Mame

ia is True in Contingency Refi

Geo Set- Colum

N Skip | Arming Criteria

rence State

LA
=t

v &

Remove

~ | Ejid...

Arming | Armed

Status

Drop Waterford 500 MW

YES

X Definition

2| Drop Waterford 1000 MW
3[Load Shed Seymaour

Actions

YES
YES

Waterbury-Wolcot! CHECK
Waterbury-Wolcot! CHECK
Waterbury-Wolcot! CHECK

YES
YES
YES

ereeET |

Filter

iy

CHAMGE INJECTION GROUP Waterford Gens BY -500 MW loss of Bethel-Da

Model Criteria 5

Open Dependency Explorer

Search

Search Mow Options =

Action(s) included
— in this Remedial
Action
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Assigning Arming/Model Criteria
to a Remedial Action or Element

 Double-Click in the Arming Criteria or Model Criteria cell, OR

e Click the “...” icon on the right side of the cell

e In this example, we’ll use Arming Criteria for Remedial Actions and Model
Criteria for individual elements of Remedial Actions

e Model Criteria may also be assigned to individual Contingency Elements (or

Contingency Actions)

Remedial Action
[ ] 1gnere Remedial Action Elements if Model Criteria is True in Contingency Reference State
D ia % "H" +_.;'.3 .;':_'3 ?&D Records = Set ~ Columns ~ * H.E* H&E* % < i%?g:, Tl - @
Label Skip Arming Criteria Arming | Armed |
Status i
1|Drop Waterford 500 MW 8] h .|ISSECE. YES
2|Drop Waterford 1000 MW YES Waterbury-Wolcott CHECK  YES
3|Load Shed Seymour ES Waterbury-Wolcott [CHECK  YES
X || Definition
Actions Model Criteria [
1|CHAMNGE INJECTION GROUP Waterford Gens BY -500 MW in merit order and maly
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S4: Advanced Contingency Modeling

Remedial Action:

Drop Waterford 500 MW

 Change its Skip field to NO

 Arming Criteria is the Model Condition “Waterbury-Wolcott

100kV > 50 MW"

Remedial Action Elements

 Show Dialog for the

Remedial Action Drop Waterford 500 MW

. . Add MNew Rename Find...
Remedial Action Defriten | uston
Insert Mew Element Clear all
Actions Maodel Criteria Status Inclusion [Persistent] Time Arming Arming | Armed
Filter Delay Criteria Statu
1 JCHANGE INJECTION GROUP Waterford Gens BY -500 MW |loss of Bethel-Danbury 230kV TOPOLOGYCHECK, NO 0 CHECK YES

Arming Status: | CHECK

Arming Criteria: | Modify | | Waterbury-Wolcott 100kV = 50 MW

W OK Save Delete X cancel ? Help

© 2026 PowerWorld Corporation
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Remedial Action:
Drop Waterford 500 MW

 RAS contains a single action
e CHANGE INJECTION GROUP Waterford Gens BY -500 MW

e Model Criteria for the action is the Model Filter “loss of Bethel-
Danbury 230kV” with Status TOPOLOGYCHECK (evaluated after

topology has changed due to contingency, but prior to solving
power flow)
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Remedial Action:
Drop Waterford 500 MW

e Scale Order

— Proportional: adjustment according to
relative participation factor

— Merit Order: highest participation
factor units moved first, until limit

— Merit Order Open: highest
participation factor units are dropped

(opened) first
e Leave as “Proportional” initially

* Close dialogs and solve contingency
“L_023406BETHEL37-
023415DANBURY24C1”

III

S4: Advanced Contingency Modeling

rrrrrrrrrrr

() Substation

AAAAAA

nnnnnnn

Open Breakers

Status: | TOPOLOGYCHECK

Arming Status: | CHECK

Arming Criteria: | Add
Incusion Filter: | Add
Time Delay: 0.000000 = seconds

Comment:

eeeeeeeeeee

Contingency Element Dialog “
mentType | Choose the Element
) Branch ~| sort by (I
(2 Generator
d
o Waterford Gens |
witched
us
terface
i
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Contingency Difference Case at Waterford

500 MW reduction from Waterford injection
group, with twice as much from the unit with o Cobme

Participation Factor = 2 g s N
WATERFmD 2] CKT 1y 0.0000 tan CKT 0.0000 tan

Bus: WATERFORD 2 1 (23470 -0.538 Mvar

Nom kV: 765.0C & A & Y4
Area: Connecticut (23) 166.5 M\ 333.0 M\

“A -15.0 Mvar “A 27.1Mvar

Zone: 1 (1) 0.00 MW
D1 n -152.3 MVA n -300.1 MVA 0.00 Mvar
05227@“ R 14650 B s0mn
—5.83 Dea A 42.9 Mvar 1 -1.3 Mvar
0.00 §/MWh -440.5 MVA 51.1 MVA
A A
A A
A X
Aot - A 0.0000 tan
WATERFORD 28 A
2347€
UNCASVILLE 2/8 A
23506 A
0.0005 pu
0.40 KV
ﬁ CKT1
2
23471
0.0007 pu
Svstem State 0.16 KV
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Contingency Loading with RAS

 Gen drop RAS has reduced loading, but limit violations persist
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Remedial Action:
Drop Waterford 500 MW

e Change Scale Order to “Merit
Order Open” and choose “Allow to
Exceed Amount”

* Close dialogs and solve

contingency “L _023406BETHEL37-
023415DANBURY24C1”

S4: Advanced Contingency Modeling

Element Type
(_)Branch

Status:

Madel Criteria:

Arming Status:

Arming Criteria:

Inclusion Filter:

Contingency Element Dialog

Choose the Element
~|Sortby (Mame (@) Number

v | []Persistent

w

TOPOLOGYCHECK
Modify | |loss of Bethel-Danbury 230kv
CHECK
Add
Add

0,000000| = secon

Delete Cancel

(L it Order Open
() Best Fit Open
Do Mot Exceed Amount
®) pllow to Exceed Amount

[[]Evaluate Part Points in Reference State

© 2026 PowerWorld Corporation
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Merit Order Open

Unit with larger Participation Factor is opened to
get at least 500 MW reduction. Exceeding 500 wmowe oo

. D1 @Dl
MW is allowed. WATEREORD 2 1 &m el @Em

Bus: WATERFORD 2 1 (23470 -409.323 Mvar L/ .
Nom kV: 765.0C 1080.7 MW \6 oMW
Area: Connecticut (23) o \/ 35 3 v wa 0.0 My
Zone: 1(1) 11318 Mvir 00 MVZ“ 0.00 M
D1 W113L. m O 0.00 Mvar
i W 694.0 M W 386.7 M
. \/—171.3 Mvar Y 982Mvar
-81.83 Dea 714.8 MVA 399.0 MVA
32.61 $MWh \/ ' Y
chTl ” Y 1.0125 tap
WATEREORD2'8 Y
UNCASVILLE 28 Y
23506 Y
1.0317 pu
789.24 KV ; .
23471
1.0345 pu
Svstem State 237.94 KV
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Remedial Action:
Drop Waterford 1000 MW

 Enable Remedial Action “Drop Waterford 1000 MW" (set
Skip = NO)

e This reduces output at Waterford by an additional 500 MW
(Merit Order) with a higher arming threshold

¢ Close d|a|0gs Remedial Action
a n d re _S O Ive [ Ignore Remedial Action Elements if Model Criteria is True in Contingency Reference State

. D i %EPTE Al %0 % B f&n Records = 5Set~ Columns = ' H.E' H&E' @ < E%E

CO n t I n ge n Cy Label | Skip | Arrming Criteria |.-5.rn'|ing Status |.ﬁ.rmed|
h . 1|Drop Waterford 500 MW MO Waterbury-Wolcott 100KV > 50 MW CHECK YES

N t t t t 2|Drop Waterford 1000 MW BID__] | Waterbury-Wolcott 100kV > 100MW  CHECK YES
( O e a I 3|Load Shcnlad Seymour E"ES v Waterbury-Wolcott 100kV > 100 MW CHECK YES
solves now .

X | Definition

W I t h O u t Actions Model Criteria

Vi O I a t i O n S . ) HANGE IMJECTION GROUP Watertord Gens BY 500 My

=
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Remedial Action:
Load Shed Seymour

e Suppose there was not enough

(O eranch ®Bus
(_) Spedific Device

capability to remove overloading

ey Enikhed=ut ~| Sortby ()Name (@) Number
° b (_)Bus
with gene ration dro P
= 23246 (MILFORD 8 2) [100.0 kv]
e oieciion G 23248 (MONROE 3 2) [100.0 kV]
() Multi-Section Line 23250 (NEWTOWN 1 2) [100.0 kv]
[ (( () Series Capacitor 23252 (NORTH BRANFORD 1) [100.0 kV]
o D F—— 23254 (NORTHFORD 1) [100.0 kV]
I S a e ro a e r O r - 23253 (NORTH HAVEN 5) [230.0 kV]
(L) 3-Winding Transformer 23260 (OLD SAYBROCK 1) [100.0 kV]
() Line Shunt 23262 (ORANGE 2 2) [100.0 kv]
IVI W 14 o e 23264 (OXFORD 3 1) [100.0 kv]
a n n a e O a e = ) 23266 (PLANTSVILLE 2) [100.0 kv]
BICEEEEEE 23269 (PORTLAND 6 4) [100.0 kV]
() DE Converter 23270 (SANDY HOOK 1 1) [100.0 kv
V24 O Area 23271 (SEYMOUR 1 1) [100.0
r r | ) 23273 (SHELTON 1 1) [100.0 kv]
S e y O u r WL 23275 (SHELTON 2 2) [100.0 kY]
() Seript 23278 (SOUTHBURY 12) [100.0 kv]
() Abort 23282 (SOUTHINGTON 1 1) [100.0 kv]

23233 (SOUTHINGTON 2 1) [100.0 kv]
el i=1

* Actioninvolves a 10% reductionin | = =

() Open 10 (CIMW (const pf)
() Close (®) Percent
I O a d -Z:::' Move Constant ~ Find... .;:::;. MW
(DsetTo Evaluate in Reference State ) Mvar
(@) Change By Make-up Power Sources ... Setpoint Voltage
POSTCHECK . Criteri | d
— status: criteria evaluate Cose Breters
f 1 f | I : ' Status: | POSTCHECK v|_ [V]Persistent
arter contingency power TIow SOIUTION | i.cee s smmmotionsamon

Arming Statest | CHECK W

— Persistent: action will be taken until

criteria is no longer met e —

OK Delete Cancel Help
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Contingency Solution:
What Occurred

e 500 MW gen drop at Waterford

* Load at Seymour dropped 30% to relieve overload (Persistent
Action repeated 3 times)

Violations What Occurred

Actions Model Criteria Status Brief What Cccurred Origin of
Action
1| OPEM Line BETHEL 3 7_230.0 (23406) TO DAMBURY 2 4 230.0 (23415) CKT 1 CHECK Opened flow of 126.43 MVA ELEMENT
2[CHAMGE INJECTION GROUP Waterford Gens BY -500 MW in merit order by opening ar loss of Bethel-Danbury 230kV TOPOLOGYCHECK  Changed from 2162.90 to 1081.45 MW, 0,00 MW gen overlap. REMEDIAL L
3| CHAMGE LOAD AT BUS SEYMOUR 1 1_100.0 (23271) BY -10 % of present MW [cnst pf}  Waterbury-Wolcott 100k OVERLOAD POSTCHECK Bus changed from 38.04MW and 10.52Mvar by -3.20MW and -1.05Mvar REMEDIAL E
4| CHAMGE LOAD AT BUS SEYMOUR 1 1_100.0 (23271) BY -10 % of present MW [cnst pf)]  Waterbury-Wolcott 100kV OVERLOAD POSTCHECK Bus changed from 34.24MW and 947Mvar by -3.80MW and -1.05Mvar REMEDIAL L
5|CHAMGE LOAD AT BUS SEYMOUR 1 1_100.0 (23271) BY -10 % of present MW [cnst pf}  Waterbury-Wolcott 100k OVERLOAD POSTCHECK Bus changed from 30.43MW and 2.42Mvar by -3.20MW and -1.05Mvar REMEDIAL L
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Remedial Actions for Generation Drop

 Generators may be assighed to more than one injection group
and Remedial Actions may drop generation in multiple injection
groups

e Simulator by default provides a systematic accounting of

generator changes so that generation drop for each injection
group matches that specified by each Remedial Action

* To disable this accounting, check Options - Modeling Basics -
Disable Gen Drop Overlap

 More details are provided in the Help Topic Contingency
Element Type: Injection Group
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Remedial Action Aux File Format

* Contingencies and Remedial Actions may be saved in
WECC standard format from the Save button

e More details are at
http://www.powerworld.com/files/PowerWorld RASFileFormat.pdf
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Message Log
Order of Actions

*  Apply contingency
. RAS is armed and TOPOLOGYCHECK condition is met for 500 MW Gen Drop
e  Solve power flow

=== Solving contingency L_023406BETHEL37-023415DANBURY 24C 1 ===

APPLYING: OPEN Line BETHEL 3 7_230.0 (23406) TO DANBURY 2 4_230.0 (23415) CKT 1

R R

==+ Applying TOPOLOGYCHECK, for Contingency L_023406BETHEL37-0234150ANBURY 24C1 ===
s FEEE

APPLYING: CHANGE INJECTION GROUP Waterford Gens BY -500 MW in merit order by opening and may exceed specified amount

| AGCinisland changed gen 1atbus 19233by 298 MW to 1341
e Apply POSTCHECK actions
* Load shed is applied because Waterbury-Wolcott 100kV is overloaded
e  Solve power flow

w=== Applying POSTCHECK Iteration #1 for Contingency L_023406BETHEL37-023415DANEURY 24C 1 =

APPLYING: CHANGE LOAD AT BUS SEYMOUR 1 1_100.0 (23271) BY -10 % of present MW {mst pf)

=== Applying POSTCHECK Iteration #2 for Contingency L_023406BETHEL37-023415DANEURY 24C1 ===
e

ek

d Apply POSTCHECK actions again (3x total) until Waterbury- APPLYING: CHANGE LOAD AT BUS SEYMOLR 1 1_100.0 (23271) BY ~10 % of present MWW (cnst pf)
Wolcott 100kV is relieved

MNumber: 0OMaxP: 3.804atbus 23271Max Q: 1.052 at bus 23271
b Solve power flow Mumber: 1MaxP: 0.002atbus 23271Max Q:  0.007 at bus 23271

Finished voltage control loop iteration: 1

*==** Applying POSTCHECK Iteration #3 for Contingency L_023406BETHEL37-023415DANBURY 24C1 ==

APPLYING: CHANGE LOAD AT BUS SEYMOUR 1 1_100.0 (23271) BY -10 % of present MW (cnst pf)
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Contingency Element Status

e Along with assigning a Model Criteria to a Contingency Element or an Arming Criteria to
a Remedial Action, you can also assign a Status
— CHECK — action will be done only if the Model/Arming Criteria is true. (If there is no criteria, it
will also be done.)
— ALWAYS - action will always be done regardless of the Model/Arming Criteria
— NEVER — action will never be done regardless of the Model/Arming Criteria

— POSTCHECK — described on the next few pages

— TOPOLOGYCHECK — described on the next few pages Contingency Elements only
— SOLUTIONFAIL —described on the next few pages
Contingency Definition Dialog ==

Contingency Label  Conastone-Hunterstown 500 kY with SPS

[ addmew | [ Rensme | [ Find...

Definition | Custom | Monitoring Exceptions

l( o o ” | Insert New Element | | Clear All |
p p e a r I I | a ‘ t I Ve Actions | Model Criteria | Status | Com
1[OPEN Line CNASTONE_500.0 (4) TO HUNTERTN_500.0 (26) CKT 1 CHECK
Pecform the =ctinne o hlock "Stact METED ~To" Lcterctopn 030/440 L don by LECL

AN

because of Model B
4
Use specific solution options — Post-Contingency Auxiliary File
° e Define Solution Options EBrowse
r I e r I a a I I a u S This auxiliary file is loaded at the start of each contingency.
Spedial post-contingency settings can be entered in this auxiliary file,

Note: This option will override the Advanced Contingency Option

| o 0K | | Save | | Delete | |xCance|| | ?Help |
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POSTCHECK Element Status

e POSTCHECK allows you to make an action conditional on the post-
contingent system
— Example: If Branch X is overloaded, then Open it.

e When POSTCHECK actions exist, the processing of the contingency

will loop through applying POSTCHECK actions and solving the
power flow until all actions have been implemented

e Criteria for POSTCHECK actions during linear calculation methods

— Default is to treat these as CHECK actions

— An iterated linear method can evaluate these after other actions have
been “implemented”. This will make the linear process slower but
better reflects conditional actions. (Options - Modeling Basics -
Iterate on Action Status)
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TOPOLOGYCHECK Element Status

e TOPOLOGYCHECK allows you to make an action conditional on the post-
contingent system before the power flow is solved

— Important when the outage of a line results in an unsolvable power flow solution

— TOPOLOGYCHECK actions should only be used with conditions related to
bus/branch statuses

— Example: If Branch X is open, drop generation

e Criteria for TOPOLOGYCHECK actions during linear calculation methods
— Default is to treat these as CHECK actions

— An iterated linear method can evaluate these after other actions have been
“implemented”. This will make the linear process slower but better reflects
conditional actions. (Options - Modeling Basics — Iterate on Action Status)
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SOLUTIONFAIL Element Status

e Action is conditional on the power flow not solving
 Model Criteria may also be specified but is not required

o |f failed power flow is encountered, system state is restored to
what existed before the failed solution

— Any SOLUTIONFAIL action whose Model Criteria is met, or none is
defined, will be applied

— Another power flow solution will be attempted

e SOLUTIONFAIL actions are ignored during linear calculation
methods
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Time Delay

 Time to wait in seconds before an action is applied

e Serves as a relative ordering for implementation of actions
during steady state analysis

e Actions with smallest delay (down to a microsecond) will be

applied first during TOPOLOGYCHECK, POSTCHECK, and
SOLUTIONFAIL solution steps

* |gnored during CHECK solution step
e Default all time delays to 0 to ignore
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Time Delay

Contingency Definition Dialog E3
1

Contingency Label Open 1to 3

[ Contingency Element Dialog

[ Rename ] Find...

i Add New

Element Type

Choose the Element

Definition | Custom I Monitoring Exceptions | [+] Sortby () Name (@ Number

[InsertNewEIement] [ Clear Al ]

Search For Mear Bus Select Far Bus, CKT
2 (Two) [138 kV] CKT 1
2 (Two) [138 kV] 3 (Three) [138 V] CKT 1
3 (Three) [133 kV]
! Injection Group :{{E&Lg' [[333::@
| Multi-Section Line & (i) [138 kV]

| Series Capaditor 7 (Seven) [138kV]

Actions Model Criteria | Statu

| Time Delay | Commen
1JGPEN Line One_138.0 (1) TO Three 138.0 (3) CRT 1 CH

a

Categories
[ Use spedific solution options ~ Post-Contingency Auxiliary File

Define Solution Options

B Igno_re ALL (:gmjnge_m:s-I This auxiliary file is loaded at the start of each contingency
spedfic solution options Spedial post-contingency settings can be entered in this aykili
Mote: This option will override the Advanced Contingen

| 3-Winding Transformer
 Line Shunt

(") Abort

[\/OK] [ Save ] [Delehe ] [xCanoeI] [?Help]/

(") Solve Power Flow

() Cantingency Block

Action Type Amount in
@ Open P MVA Limit
(©) Close

Move Constant Find...
) SetTo Evaluate in Reference State

Change By Make-up Power Sources ...

Set optional

Close Breakers

: Status: |CHECK =
TI m e D e I ay Model Criteria:
Time Delay: 0.000000 = seconds
Comment:

[ “OK J [ Delete ] [ x Cancel] [ ? Help ]
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¢ Time Delay with Model Filters

e Model Filters are comprised of ModelFilterConditions
that can be either Model Filters or Model Conditions

 Time Delay can be associated with

ModelFilterCondition

Filter Conditions “
Fiter Name | A Model Filter v
[ Save ] [ Save As ] [ Rename ] Delete View Filter Logic
Logical Comparison
@ AND ) OR I NotAND (7)NotOR (7)) XOR *) One True
3 Model Condition 1 @ Condt ——
@) Condition
F anch 1 to 3 Qverloaded Filter DNDt 0, 000000 :
E] Model Condition 2 @ Condt ==
@) Condition
: anch 2 to 5 Overloaded - : Filter DNDt 0. 000000 :
[ Add == ] [Qelete ] [ Modify Model Conditions ]
o) (2] (Xame]

S4: Advanced Contingency Modeling
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Calculated Time Delay
¢ Model Filter

 Depends on logic of the filter (OR, AND, NOR, NAND, XOR, or
OneTRUE)

 Depends on time delays of the ModelFilterConditions

* Input ModelFilterCondition determines time delay based on the
type of the criteria object

— ModelFilter

e Summation of the calculated time delay of the ModelFilter and the time delay
with the ModelFilterCondition

— ModelCondition
 Time delay with the ModelFilterCondition
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¢ Time Delay with Model Filters

The following shows the resulting evaluations of the ModelFilterConditions
and Model Filters and resulting Calculated Time Delays:

MC1 ("1/'5(3“) AND gate, so take the maximum TRUE time delay
sec
MC2 MFCA2 MFA 30 sec
(30 sec) Use 35 because it is the summation
MFCA3 of the the TimeDelays
MC3 (50 sec) f
MC3 is Disabled vroer 135 OR gate, so take the minimum
MC3 was set to (5 sec) TRUE time delay
DisablelfTruelnRef i MFe  \ 15 sec
(10 sec)
5 NAND gate, so take the
MC5 MFCB3 minimum FALSE time delay
(15 sec)
23 23 sec
MFCC1 p_
(8 sec)
Use 23 because it is th 30
summation of the TimeDelays MC6 ’(\gg(s:;i MFC
MFCC3
MC7 (5 sec)

Do not use 5 because that is a TRUE input
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¢ What Time Delay Is Used?

e Determined by Model Criteria of Contingency Element
— Model Condition

* Time delay specified with the contingency element is used directly

— Model Filter

* Time delay specified with the contingency element added to the calculated
time delay from the model filter
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Persistent

Contingency Elements

 Normally after any contingency action is applied it will not be
applied again

 Marking an action as Persistent will allow the action to be
applied as long as its Model Criteria is met

— Only allowed for TOPOLOGYCHECK, POSTCHECK, and SOLUTIONFAIL
actions

— SOLUTIONFAIL actions will only remain persistent up until a solution is
successfully achieved
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Persistent
Contingency Elements

Contingency Definition Dialog

Contingency Label  L_00004CNASTOME-00026HUNTERTNC 1

[ Rename ] [ Find... ]
Definition |Custom I Monitoring Excepﬁons|
[ Insert Mew Element ] [ Clear Al ]
| Actions Model Criteria | Stats | Persistent | Titwe Delay |
IIEJWN Line CNASTOME 500.0 (4] TO AUNTERTN 500.0 [26] CKT1 | CHEC

Categories

[ Use specific solution options ~ Post-Contingency Auxiliary File

[ Define Solution Options

Browse

Ignore ALL contingency
spedific solution options

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

’JOK] ’ Save ] ’Delete ] IXCanceI] ’?Help] /

Set action to be
Persistent

S4: Advanced Contingency Modeling

© 2026 PowerWorld (

Contingency Element Dialog n
Element Type Spedific Element Type
() Branch (@) Bus
() Generator () Spedific Device
@
- LDE_’d Choose the Element
- SrE TR [=] sortby (7) Name @) Number
() Bus
- 2
() Interface
I 2 (Two) [138.0 k! l
[ : | Imjection Group 3 (Three) [138.0 kV]
() Multi-Section Line 4 (Four) [138.0 kV]
() Series Capacitor 5 EFW)E)[ [133-Uktqﬂ
- ) & (5ix) [138.0
) Phase Shifter 7 (Seven) [133.0 kV]
() 3-Winding Transformer
7 Line Shunt
) DC Line
() DC Converter
) Area
() Substation
() Abort
() Solve Power Flow
() Contingency Block

Action Type Amount in

i | Open 80] ) MW (const pf)
() Close (@ Percent

) Move ’Consiant '] [ Find... ] - M

@) SetTo Evaluate in Reference State (7 Mvar

(C) Change By [ Make-up Power Sources ... ] Setpoint Voltage

Cpen Breakers

Model Criteria:
Time Delay: 0.000000 = seconds
Comment:

[ XCancell [ ? Help ]
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N

Processing Order of Contingency

Apply ALWAYS actions and true CHECK actions
Update topology (branch, bus status)

Apply true TOPOLOGYCHECK actions

1. TRANSIENT actions will also be evaluated
2. TRANSIENT or TOPOLOGYCHECK actions with smallest Time Delay will be applied

Store reference state for use if solution failure occurs and SOLUTIONFAIL actions exist
Solve power flow

1. If the power flow solution fails and any SOLUTIONFAIL actions are available, reference state in step 4 is
restored and any SOLUTIONFAIL actions with the smallest Time Delay are then applied

2. If any SOLUTIONFAIL actions are applied, the process will go back to step 4 and repeat (this loop will
abort after 100 solution failures)

3. If there is still a solution failure, abort the contingency process and report failure

Apply true POSTCHECK actions
and true TOPOLOGYCHECK actions
1. TRANSIENT actions will also be evaluated
2. TRANSIENT, POSTCHECK, or TOPOLOGYCHECK actions with smallest Time Delay will be applied
If any POSTCHECK, TOPOLOGYCHECK, or TRANSIENT actions are implemented then
repeat steps 2-6 (this loop will abort after 100 iterations)
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Special Contingency Element:
¢ Solve Power Flow

* This changes the way the contingency is solved

— Sorting of actions no longer allowed because the order in which they are
defined is important

— You can now specify this order of actions

— The contingency is now |mplemented in parts with intermediate power
fIOW SOIUtlonS C.ontingencyDefinitionDialog ==

executed [ addNew | [__Rename | [_Find...
efinitio onitoring Exceptions
. P O STC H E C K . | Insert New Element | | Clear Al |
aCtIOnS ecause this hg cy indudes & SOLVEPOWERFLOW element, the order of the elements is important. Sorting has been disabled. To

hgihd e the buttons at the right.

]
W I I I a I Wa yS b e Acions | Mo del Criteria | SSSSS | tH
1|{OPEM Line CNASTOME_500.0 (4) TO HLNTERTN 500.0 (26) CKT 1 CHECK |L|
2 [Perform the n block "Start METED CTs Hunterstown 230/115 > 190 MVA CHECK
ro C e S S e d t O et h e r 3 |Perform the n block "Drop Conemaugh L™ Hunterstown 230/115 = 220 MVA CHECK
4|Solve Power FI b fc € pro d ng CHECK
5 Hunterstown 230,115 Overloaded drop load

a fte r a I I Ot h e r a Ct i O n S Use specific solution optians  Past-Cantingency Auxiiary File
are Completed Define Solution Options e h hlﬂ/

Special post-conﬁngency settings can be d this guxiliary file.
e: This option will override the Adva d tingency Optios
| ' oK | | Save | | Delete | | X cancel | | ? Hep
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¢ Model Expressions

* Mathematic expression evaluated from one or more system
parameters

e Similar in construction to Custom Expressions, discussed earlier,
but there may be a function across many objects

e Example: (MW output of Gen A) + (MVA Flow on Line B)
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Options, Contingency Definitions:
¢ Model Expressions

e Click on Model Expressions page

— Also available in the Model Explorer under
Case Information and Auxiliary\Model Expressions

e Right-click on the case info display and choose Insert

e Similar to Expressions (in another
section), except they can reference more
than one object and object type

* Types

— Expressions: mathematical expressions
involving one or more model fields

— Lookup Tables: return a value based
on the values of one or two model fields

e May be used inside...

— Some kinds of contingency elements
* Set Gen MW to Model Expression

— Advanced Filters
— Model Conditions

S4: Advanced Contingency Modeling

Define Model Custom Expressions
P

=8 EoR|E%S

Custom

= |I‘~’Iy Expression Mame

- |

| Save | [ save s | |Rename| | Delete |

Choose the Type of Expression

0
Expression Lookup Table

x1=|Define...| Interface Left-Right {0) : MW Flow
x2=|Define,..| GenTwo (2) £1 : Generator's present MW output

x3=|Define...| Choose a Model Field
x4=|Define...| Choose a Model Field
x5=(Define...| Choose a Model Field
%6=|Define...| Choose a Model Field
x7=|Define...| Choose a Madel Field
x8=|Define...| Choose a Model Field

function { x1, x2, x3, x4, x5, x6, x7, x8) =
®1+x2

& CK

? Help | | x Cancel |

© 2026 PowerWorld Corporation
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o Relationship between Contingencies,

Model Condition, Filters, Expressions

. Model Expressions
ContlngencyEIement P :
may be used in
Action ~L. SetTo or ChangeBy Model Expressions
\"\Action field can refer to ModelCondition,
Model Criteria Field R ModelFilter, and other Model
i RN Expressions among other
’ RN model objects and fields
Model Criteria field can refer / \ ’
to either a ModelCondition or ¢ \ Model
ModelFilter / * .
. Expressions
IR N
N Model Expressions |
\ can be referenced by a |

\‘ ModelConditionCondition 1
\

\"4

( ModelCondition >
/

'/
ModelConditionCondition )'
ModelConditionCondition J

~.—-—-—-

\ ModelFilterCondition J

)
i
------ (Reference ModelFilter) :
1
]

( ModelFilterCondition J_ y

(Reference ModelCondition)
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Appendix: Techniques for Desighing Remedial
¢ Actions

e Sensitivity analysis tools may be used to identify candidates for
Remedial Actions

— Shift Factor analysis: single or multiple element

— Contingency Injection Sensitivities (described previously)
— Line Outage/Closure Distribution Factors

— Line Loading Replicator

— OPF with minimum control change

 Tip: Make use of Contingency Analysis tool
— Apply individual contingencies and examine system state

— Run sensitivity analysis and apply RAS/SPS actions
— Restore the reference state from Contingency Analysis as needed
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023415DANBURY2

Examine Contingency:
¢ Bethel-Danbury 230 kV

 Disable RAS, solve contingency L 023406BETHEL37-

4C1

e Check the TLR on the most overloaded branch (Line/XFMR

Device Type)

Reference the line in the direction of overloading flow
(23370 as near bus, 23272 as far bus)

TLR Sensitivities

Select Device
Device Type
(®) Line XFMR
() Interface
() Multiple Elements

Current Value
114,29 MW

PTDF Calculation Method
(IFull AC
(®) Lossless DC

() Lossless DC With Pha

S4: Advanced Contingency Modeling

/ Generation Shift Factors
~| Sort by (®) Name () Mumber
wolcott

Search For Ne ér Bus Select Far Bus ,.CKT

WOBLRN 11 (57))43) [230 A | NAUGATUCK 2 1(23379) [100,| ~ Transactor Objec
WOBLURN 12 (53044) [100 | SEYMOUR 12 (23272) [100.0k () Area
WOBURN 13 (57045) [230 | WATERBURY 13 3 (23512) [10( () zone

WOBLRM 2 1 (5/046) [100 WOLCOTT 12(23371) [100.08  gre a0
WOLCOTT 11 (23370) [10 ey : pck
[_ISla

WOLCOTT 12 (23371) [1n

WOLCOTT 2 1 (57616) [16

WOLCOTT 2 2 (57617) [16

WOLCOTT 24 (57618) [16
TLR Sensitivities
(®) Clear before Calculate
() Append on Calculate
Disconnec ted Device Options

se Shifters Do Mot Calculate

- - KN

Type ~| Sortby () Mame (@) Mumber

Full Case Super A
(_1Inj. Group
IBus as B u ye r

Calculate TLR Sensitivities I-_L Close ? help

DC Model Options... [Jindude only AGCable Generators

Set Sensitivities At Qut-Of-Service Buses Equal to Closest

© 2026 PowerWorld Corporation
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Examine Contingency:
¢ Bethel-Danbury 230 kV

e Positive sensitivities indicate good locations to drop generation

* Negative sensitivities indicate good locations to increase
generation or drop load

[ only show the primary bus for each superbus
= DT, +,0 .00
m EH '31 0 40 ;‘:‘tn

Buses (fitered) | Generators (filtered) | Loads (filtered) | Injection Groups | Areas

L L1 T - HUHB, HUHB, 5 ='--T il ) - -
Records = Geo~ Set+ Columns - e ™ @ ¥ % It {y] H

Mumber Marme Area Mum| Area Mame |P Sensitivity| Gen MW |Gen Max MW Genf W
Capac

1| 23473 WATERFORD 2 4 23 Connecticut 0,016 1051.450 1051.450 17.668
2| 23474 WATERFORD 2 5 nl 23|Cu:unne-:ti-:ut 0.0156 1081.450 1081.450 17.668
3| 23530 MIDDLETOWN 4 1 23 Connecticut 0,021 242,000 242,000 5.182
4| 23720 MIDDLETOWN & 5 23 Connecticut 0,022 231000 231,000 5.027
5| 23721 MIDDLETOWN & & i Connecticut 0,022 231,000 231,000 5.027
6| 23719 MIDDLETOWN & 4 23 Connectoms 0,022 231000 231,000 5.027
7| 23520 MILFORD 10 4 23 Connecticut 0.0TF==229,000 289,000 4.314
8| 23521 MILFORD 10 5 23 Connecticut 0,017 289,000 229,000 4.814
9| 23620 DAYVILLE 28 23 Connecticut 0,015 250,000 250,000 4,325
10| 23619 DAYVILLE 27 23 Connecticut 0.015 280.000 280,000 4,375
11| 23618 DAYVILLE 25 23 Connecticut 0,015 280,000 280,000 4,325
12| 23569 MIDDLETOWN 54 23 Connecticut 0.022 195.600 196.600 4,277
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¢ Line Loading Replicator

* Apply the Line Loading Replicator while contingency is solved to
obtain a list of possible RAS actions for this outage
* Line Loading Replicator

— Considers the members of a specified injection as eligible controls

— Proposes a re-dispatch of those controls based on merit order (where
merit is determined by the sensitivity to flow on the specified line)

S4: Advanced Contingency Modeling © 2026 PowerWorld Corporation
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Line Loading Replicator:
Create Injection Group

e Add All Gens

[®) Injection Groups - o IES
e RAS Eligible v : # Gens %% MW Gen Part. 100.00
# Loads ] % MW Load Part, | 0.00
Mew Save Delete Rename # Shunts 0 % MVR Load Part. | 0.00
% MVR Shunt Part. | 0.00
Participation Points | Custom
Insert Points {or right-dick to insert or delete points)
[ fix) -
Point Type Mumber Mame | D | AutoCalc? Initial Value ParFac
1[GEN 11457 ABEEVILLEZ1 1 NO MAX GEN MW 2.90
NO MAX GEN MW/
3|GEN 57871 ACTON22 2 MNO MAX GEN MW 1.60
4|cEn 57872 ACTON23 1 MO MAX GEN MW 1.50 . .
5|GEN 57873 ACTON24 1 NO MAX GEN MW 1.00 N otes: | nJ ection G rou p
NO MAX GEN MW
NO MAX GEN MW/ B AR
B|GEN 65244 AGAWAM2Z 1 MO MAX GEN MW/ .40 def|n|t|0n may be Ioaded frOm
5|GEN 65318 AGAWAM 34 1 MO MAX GEN MW 289.00 S 04 A d d C .
10]|GEN 53921 AKRON201 1 MNO MAX GEN MW 2.00 \
11|GEN 53921 AKRON201 2 MNO MAX GEN MW 2.00 —_ vance Ontlngency
12|GEN 53949 AKRON211 1 MNO MAX GEN MW 0.600
13|GEN 53949 AKRON211 2 NO MAX GEN MW 0.500 5 04A d vance d CTGOZ .aux.
14| GEN 53949 AKRON211 3 NO MAX GEN MW 0.600
(i ] MAY SFR MW
‘? Help :I x Cancel
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Line Loading Replicator

Choose most overloaded line
(Wolcott — Seymour ~.__
23370-23272 ckt 1);

estimate desired MW flow
based on MVA limit = 95.8

Try dropping units with most
positive distribution factors
or those with most negative -~
Injection Change MW

Line Loading Replicator

Select Device

| Sort by (@) Name
wolcott

Search For Mear Bus

WOBLURM 12 (5% A
WOBLURM 1 3 (52

114.290 VOBURM 2 1 (57

ired Flow (MW) WOLCOTT 12 (2
g0.000 = WOLCOTT 21 (€
=z WOLCOTT 22 (€ w

Device Type
(®) Line XFMR

Present Flow (MW

Calculation Method
(®) Lossless DC

(" Lossless DC with Phase Shifters —~

Calculate Injection Changes

Injection Changes

S4: Advanced Contingency Modeling

() Mumber

Select Far Bus, CKT

MALUGATUCK 2 1 (23
SEYMOUR 1 2 (2327
WATERBURY 13 3 (
WOLCOTT 12 (233

Max and Min Load Limits for Injection Changes

(®) Use Max and Min Load Values

) Use Multiplier on Present Value

Records * Set~ Columns~ [~ fgo- 8. $ &5

- - N

Available Injection Groups

+| Sortby @ MName () Number
[RAS Elighle |

Waterford Gens

[]only Indude AGCAble Generation and Load

Set Max and Min Load Values
1.000
1.000

AllE| [4]f*

AELD ¥
Element — Efstributiun Injection 4 |Present Mew Injection -
[ TR Factor Change M |Injection MW|MwW

1|Gen i 0,026 ; -204.610 0.000 -204.610
2[Gen 23720 MIDDLETOWN & 5 1 0.026 -158.307 0.000 -158.307
3|Gen 23721 MIDDLETOWN & 6 1 0.026 -143.714 0.000 -143.714
4|Gen 23513 WATERBURY 13 4 1 0.031 -79.442 95.000 16,558
5|Gen 23481 HARTFORD 8 2 3 0.027 -37.602 41,800 4,198
BGen 23692 HARTFORD 10 2 2 0.023 -33.0086 39,100 6.094

f|Gen 23568 MIDDLETOWN 5 4 1 0.026 -29.333 196,600 167,267 y
alran 724N HARTFORM & 1 1 nnaa _75 7an a1 ann 1A G1n
Total Injection Increase Decrease (MW) | 888,896 Flow Achieved (MwW) | 90.000
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® |mplement Gen Drops and Solve Power Flow

 Try Middletown units connected at 765 kV

e Can iteratively re-solve power flow and Line Loading

Replicator until overloads are relieved

S4: Advanced Contingency Modeling

™ Bus View for MIDDLETOWN 6 1_23716
G+ >+ Bus MDDLETOWN E 1 es kv 371 [ Figl. Options = Viewsll Hitory -
L L
L ar L
@, "

000
0600 b
. 8
[
MIDDLETOWN 6 1 cHrt T
Bun: MIDLETOVON § 1 (23794)
Homs WY 1308
Aren; Conneetit B3]
Zoow: 141)
et 2048
e R
2347 AN ; e
A
A
A
A
[ g
AGOLTTOWN b
)
110488 pu
HOIKY
Syvten st

Bus View for MIDDLETOWN 5 1_23566
&5~ &3 ~ Bus MIDDLETOWN 5 1 [765 k] (23566) (gl Find... Options ~ Views * Histo
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OPF with Minimum Control Change

e Solve Contingency and Disable Island Based AGC from
Simulator Options

e Run OPF with Super Area FullCase on OPF control, using
Minimum Control Change objective function

[®) LP OPF Dialog - o IE8

d -O_ptions Options
~"Eammon Oplions
- ConstrameQotions

Commen Options | Constraint Options | Control Options | Advanced Options

- Control Options Objective Function LP Options
.ﬂ:dvanced Cptions A (O Minimum Cost Maximum Mumber of LP Tterations 9999 (=
4 -Results (-
(®) Minimum Control Change [ Treat Maximum LP Iteration Solutions as Valid

- Solution Summary

- Bus MW Marginal Price Details
- Bus Mvar Marginal Price Details
.- Bus Marginal Controls [Juse a single Contral for Up,/Down Regulation
4 - P Solution Details

-

Phaze Shifter Cost (& [ degree) 0.10000( -2

Calculate Bus Marginal Cost of Reactive Power
Save Full OPF Results in PWB File

[Jinclude OPF Reserve Requirements

. All LP Variables P C?ntrol Variables ] [ Do Detailed LP Logging (.., Each Pivot)
. LP Basic Variables [] Disable Al Phase Shifter Controls Start with Last Valid OPF Sclution
- LP Basiz Matrix [ Disable all Generator MW Controls Indude only online devices in Injection Group calculation

- Inverse of LP Basis
- Trace Solution

Disable All Load MW Controls D-FACTS Cost ($ / per unit X) 0.01000C 3
[ Disable Area-to-Area MW Transaction Controls

[ Disable DC Transmission Line My Contrals

Digable D-FACTS Controls

Solve LP OPF Single Outer Loop | | Initialize LP OPF Save Az Aux Load Aux Print ? Help x Cancel
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OPF with Minimum Control Change

e LP Solution Details:

LP OPF Dialog - o IEE
4 - Options LP Solution Details
- Common Options I iabl . . . . . .
.. Constraint Options AllLF Variables | LP Basic Variables | LP Basis Matrix | Inverse of LP Basis | Trace Solution
- Contral I:JI:'ﬁDI'F m B Ak %8 50 3 ?&n Records = Set = Columns = - fh . Rl B ?:;EL fig - W
- Advanced Options
4 Results 1D Org. Value Value Delta Value &| Basicvar MonBasicVar | Cost(l »
- Solution Summary
- Bus MW Marginal Price Detais r 1|Gen 25577 #1 MW Contrdl 196,600 47.292 149,308 0 962
. . ) 2|Gen 23721 #1 MW Control 231.000 87.286 -143.714 u} 904
++Bus Mvar Marginal Price Details 3|Gen 23719 #1 MW Contral 231,000 87.579 143,121 3 0
- Bus Marginal Contrals L 4|Gen 23569 #1 MW Contral 196,500 53.641 -137.959 0 1041
4 -LP Solution Details 5|Gen 23513 #1 MW Contral 96,000 16.558 -79,442 i] 1010
- All LP Variable 6|Gen 23431 #3 MW Control 41,800 4,193 -37.602 u} 989
7|Gen 23692 #2 MW Control 39.100 6.094 -33.006 u} 1094
8|Gen 23430 #1 MW Control 41,800 16.510 -25.290 i} 3053
Aftverse of LE Basis 9|Gen 23550 #1 MW Contral 45.000 20,031 -24,969 i] 1034
] 10 |Gen 23692 £1 MW Contral 39.100 15.326 -23.774 i} 1563
/  Trace Solution 11|Gen 23550 #2 MW Contral 45,000 21,439 -23.501 0 1035
M -d d I P g 12 [Gen 23531 £2 MW Control 25.800 5.056 -20.744 i} 1024
| etown 13|Gen 23530 #1 MW Contral 60.500 43.096 -17.404 1 0
. 14|Gen 23773 £1 MW Contral 21.800 50.248 -15.552 i} 1126
U n Its 15|Gen 23689 £1 MW Control 21.800 7.166 -14.634 i} 1092
16 |Gen 23549 £1 MW Control 16,300 4,253 -12.047 i} 1033
17 |Gen 23778 £2 MW Control 5,200 1,128 -4.072 i} 1129
18|Gen 65313 #1 MW Contral 4,800 1,482 -3.318 i] 3355 w
£ >
J oK Solve LP OPF Single Outer Loop | | Initislize LP OPF Save As Aux Load Aux Print ? Help x Cancel
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Possible Implications
® of Unenforceable Constraints

* Generators that were reduced to Min MW may possibly provide
more relief if disconnected (0 MW)

— Consider designating some units as OPF Fast Start controls

* More or different controls may be needed
— neighboring control areas
— load shedding
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¢ OPF with Minimum Control Change

e Care is needed to select an appropriate set of AGCable

generators and loads
— May want to disable AGC for nukes and coal units

— May want to disable units with low WTLR with respect to overload;
otherwise large number of units could participate, which may alleviate
overload but be difficult and time-consuming to implement

e |f dropping or starting units with non-zero minimum MW is
feasible, make them fast-start units
* Watch out for bad data in generator records, such as minimum

MW
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