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Presentation Goal

e Take the example system that James O’Brien
created

e Briefly (20 — 30 minutes), walk through defining just
one of the RAS schemes from the example

e Demonstrate how they function in PowerWorld

e Peak your interest enough so that you can go read
through a detailed white-paper on this example
that we put together

e This can be downloaded from PowerWorld

Corporation Website at either of the following links

— www.powerworld.com/files/RAS_Modeling_PowerWorld.pdf
— www.powerworld.com/knowledge-base/ras-modelin
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http://www.powerworld.com/
knowledge-base/ras-modelin

[®] Remedial Action Scheme  x §

O

€« - C f [3 www.powerworld.com/knowledge-base/ras-modelin

@ PowerWorld SES——
CORPORATION

Home Products Services Solutions Download & Purchase Online Support Training & Events Company

Knowledge Base

Filter by

Remedial Action Scheme (RAS) Modeling in
PRODUCT Contingency Analysis

[ simulator
[F] TransLineCalc
[ OPS-X Trainer

PDF White Paper on RAS Modeling: RAS_Modeling_PowerWorld

PowerWorld is often asked questions about how to model automated and conditional actions that

g \F;ieet::er occur when performing steady-state contingency analysis is PowerWorld Simulator. This type of
control action goes by many names including the following.

LXEE Remedial Action Schemes (RAS) or ‘h

[F] Presentation Special Protection Schemes (SPS)

[ Tip

[[] User Guide Operating Procedures

[ How-to

[ script : ro

B Cacis PowerWorld Simulator offers a great amount of flexibility to model these control features of the power

Bl system. The RAS_Modeling_PowerWorld pdf document linked above was created in response to a

[ FAQ request from the WECC Modeling SPS and Relays Ad-Hoc Task Force (MSRATF) in May 2013 fo
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Best Way to Understand This

e Sit down and walk through the PDF

document from our website

e Where can you get help?
— As you have questions, call PowerWorld
Corporation for support

e weber@powerworld.com
e (217) 384-6330 ext. 13

— Website

e Hover over Online Support on the main page
e Hover over Training & Events on the main page
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PowerWorld Online Support

e Knowledge Base - earlier document
e Web Help = software documentation
e AUX File Format =2 Auxiliary File Format

ra s . \¥ o
@ PowerWorld » The visual - % |

‘ € 9 C A [ www.powerworld.com
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PowerWorld Training Support

Online

e www.powerworld.com/training/online-training

e OQur entire 2-day introductory course with
narrated video has been on our website for
several years

e |Last year we also put all our presentation
slides from all our training courses under
the free download section as well

— Security Analysis Class covers topics related to
RAS modeling

— www.powerworld.com/training/online-training/security-analysis
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Make-up Power Demonstration

e Open the initial Test Case

e On the Case Information Ribbon Tab,
choose Simulator Options...

Ea-®pHERE R

m Case Information Draw Onelines

Edit Mode

'Run Mode | Model
Explorer...

Mode
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Area/Zone Limit
Filters... Monitoring...

Case Information

Tools Options
Network ~
Aggregation ~

Solution Details ~

Case: MSRATF_RAS_Example.pwb Stat

Add Ons Window
= A iz [log] Case Desc
AX ﬂ Case Sumr
Difference | Simulator
Flows ~ Options... Custom Ca
Case




Configure “Island-Based” AGC

ntrol
Contro -

* Go to PowerWorld Solution\Island-Based AGC

e Choose Use Participation Factors of individual
generatOrS [®] PowerWorld Simulator Options o = =2

Select Option Category Power Flow Solution |
4 -Power Flow Solution
i Common Options

Common Options I Advanced Options | Island-Based AGC |DC Options I General | Storage|

- Advanced Options Island-based Automatic Generation Control (AGC)
-+ Island-Based AGC () Disable (Use the Area and Super Area Dispatch settings) Island AGC Tolera
DC Options (@) Use Partidpation Factors of individual generators 5. oooo =
-~ General () Calculate Participation Factors from Area Make Up Power Values -
""" .Sb:rage () Dispatch using an Injection Group {Loads and Generators will respond)
- Environment
» - Oneline

» - File Management

- Case Information Displays
- Message Log

- Distributed Computing

Allow only AGC units to vary

Enforce unit MW limits
Do not allow negative loads
How should reactive power load change as real power load is ramped?
Keep ratio between real and reactive power constant
at each load then scale Mvar by a factor of 1.00

(@ As MW changes, change Mvar at a power factor of 1.00

Restore Defaults ]

=
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Initial Generation Profile
O

e Solve the Power Flow
Case: MSRATF_RAS Example.pwb Status: Running (PF) | Simulator 1

e Click Difference Flows>
Set Present as Base Case A | BE e e

Case Summary.. Quick Power Fli

Difference |jSimulator
Elows - Options... Custom Case Info... ' AUX Export Forr

e The initial generation -

profile is as follows e o =

Maodel Explorer: Generators = = &R
Explore n | X GenRecords | X Areas | X Buses|
Explore | Fields B Bp ek %d 5% @ #8 | °5 Records - Geo - Set~ Columns - [Bg- | gh- U8 ¥ OB >
> dﬂ, Loads (26) -+ .
:EE Mismatches (37) Filter |Advanceq = Generator > ¥ | Find... Remowe Quick Filter..
> BE I'vlu!ti-TerminaI D MNumber of Bus|Mame of Bus|ID|5'ﬁt|.|s|Ger| M filGen Mvar| Set VnItIJAGC| VR|Mir1 MulMax MW Jviin Mvar|Max Mvar|Cost ModelPart. Fav:b::-r|
i Switched Shunts (8) 1 T3] Texan 1 Closef 10.00f] 500 101154 vE5 fE5 10.000 35.00] 0.00  5.00 None 35.00
Bl Three-iinding Transfc 1 2 23 Viking 1 Closed| 150.00 3.04 1.0300d vEs JES 0.0 150.00] -60.00  &0.00 MNane 150,00
£ Transformer Contrals (| & 3 28 Viking 2 Closed 150.00 3.04 10300d vEs §E5 0.0 150.00) -60.00 60.00 Mone 150.00
:@ V5C DC Transmission L[ 4 31 Cowboy 1 Closed) 187.04] 117.14 1.0300Q YES JES 0.009 220,00Q -90.00 120.00 MNane 220,00
4 [ Aggregations 5 44 Bil 1 Closedd 20.00) -14.03 1.0115Q YES JE5 20.00 150.00Q -20.00 40,00 Mone 150.00
:@ areas (1) & 458 Jet 1 Closedd 16.00) -14.00 1.0000Q YES JE5 16.004 52.00Q -14.00 26,00 Mone 52.00
. EEEI Injection Groups 7 50 Eskimo 1 Clozed 49.01 19,77 1.0200Q YES JES 33.008 S0.00Q -18.00 33.00 Mone 80.00
. dﬂ Interfaces g 53 Stampeder 1 Closed) 245.04 45.00 1.02000 YES JES 0.009 400,00 0.00 45.00 Mone 400.00
Open YES JES Maone
£ Islands (1) e ——
[ Open New Explorer l Search Search Now Options ~
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Demonstration of Participation
Factor Control

e Open Generator at Viking 1, and Solve
e New generator MW outputs are now

Bus|Name of Bus |ID|Status |Gen M| Gen Mvar | Set volt |AGC|AvR|Min Mw|Max M|Min Myar|Max Mvar| Cost Model|part. Factor

14 Texan 1 Closed 15.53 500 1.01150 ¥ES ¥YES 10,00 35,00 0.00 5.00 Mone 35.00
Eﬁen | YES YES Mone
23 Viking 2 Closed 150.00 9,36 1.03000 YES YES 0.00 150,00 -50.00 50,00 Mone 150,00
31 Cowboy 1 Closed 221,82 101,85 1.03000 YES YES 0.00 220,00 90,00 120,00 Mone 220,00
44 Bill 1 Closed 43.71 -20.00 1.01150 YES YES 20,00 150,00 -20.00 40.00 Mone 150.00
43 Jet 1 Closed 24.22 -14.00 1.00000 YES YES 16.00 5200 -14.00 26.00 Mone 52.00
50 Eskimo 1 Closed &1.66 11.66 1.02000 YES YES 38.00 80,00 -15.00 33.00 Mone 30,00
53 Stampeder 1 Closed 303.23 45,00 1.02000 YES YES 0.00 400,00 0.00 45.00 Mone 400,00
Open YES YES Maone

f Bus|Name of Bus|ID Status|Gen M|

e Use difference flows ] s
to show the difference zvine  2Goed om| s

z
31 Cowboy 1 Closed 34.78 | -15.30
44 Bill 1 Closed 23.71 -2.97
1
1
1

e M'u'ar|
Q.00

48 Jet Closeq B8.22 0.00
50 Eskimo Closeq 12.65 -3.11
53 Stampeder Closeq 63.24 0.00

©2013 PowerWorld Corporation 10




Demonstration of Participation
Factor Control

e |gnore Viking 2 because it’s already at it’'s maximum MW
output.

e |gnore Roughrider because it’s OPEN

/ PowerWorld

MW Change solved for by

Solved Part. Percentage of Proportional
Number |Name ID _|Status _ |Change Factor Change Change MW
14{Texan 1{Closed 5.53 35| =35/937 3.74% 5.53
31|Cowboy 1/Closed 34.78 220 =220/937| 23.48% 34.78
44Bill 1/Closed 23.71 150 =150/937| 16.01% 23.71
48et 1/Closed 8.22 52| =52/937 5.55% 8.22
50|Eskimo 1/Closed 12.65 80 =80/937 r 8.54% 12.65
53|Stampeder 1/Closed 63.24 400| =400/937 / 42.69% 63.24
SUM 148.13 937 /

Sum of Normalized Percentage

Change Percentage *Sum change
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Defining a Conditional
Contingency Action

e Many choices of various
contingency actions are
available

e Model Criteria specifies
a Boolean condition
under which the actio
should be applied

— Model Conditions
— Model Filters

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

©2013 PowerWorld Corporation

Contingency Element Dialeg

_) Imjection Group
Series Capadtor

) DC Conver: ter
_| Phase Shifter
3-Winding Transformer

e
_) Solve Power Flow
_) Contingency Block

Element Type Spedific Element Type
) Branch Q) Bus
@ Genera tor _ Spedfic Device
I Load
\_Swihd1ed Shunt Choose the Element
_| Bus [=] Sort by (@ Name Number
_) Interface : :

p ABIQUI12 (13300) [4. 16 kV]
~) DC Line ABITIBI (85720) [13.8 kv]
ABM 13G (51180) [13.8 kv]
ADAIR (40015) [115 kv]

p ADELSVC (26119) [500 kv]

") Area AFTONG {10486) [18 kv]

AFTONS (10485) [13.8 kV
AGRICO (34608) [13.8
A

1IAFR 1 M15an1Y 13 8 kWl

-

Action Type Amount
1 Open 0 MW (const pf)
I Close @ Percent
~) Move lCcnsEnt vH Find... I MW
@ SetTo Evaluate in Reference State Mvar
_) Change By [ Make-up Power Sources ... I ~ Setpoint Voltage
Open Breakers
Close Breakers
Status: |CHECK -
Madel Criteria: I
Commen t:
[ JUK l I Delete ‘ I x Cancel ‘ I ? Help ‘

12



Relationships

e Model Condition, Model Filter, Contingency
Element Relationship

Contingency Element groups together the Model Criteria with the Action

/ One Model Filter (Boolean Expression of other Criteria) \
/Th ree Model Conditions \
Cowboy-Cardinal 1 345KV Line Contingency “Action”
Cowboy-Seahawk 1 345KV Line AND 1 OPEN Cowboy G1
Cowboy-Lion 345/138kV Transformer |——

N / /
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Model Condition Creation

e Open the Contingency Analysis Dialog

* On the Options Tab, go to Contingency
Definitions\Model Conditions

e Choose Records>Insert

Contingency Analysis o @ 2R
Contingencies | Options | Resultsl
4 Modeling Model Conditions

- Basics
- Generator Post-Contingency AGC Bg Al 8 o Records «| St = Columns - [Eg- | (0B B, BH. il:;é; f0 - BB | Options -
- Bus Load Throw Ower
- Generator Maximum MW Response Meets Insert Object File Format

- Generator Line Drop and RCC Condition

- Post-Contingency Auxiliary File
- Transient Models

> - Limit Maonitoring

4 - Contingency Definitions

- All Contingency Elements

- Contingency Blocks

- Contingency Block Elements

- Contingency Global Actions

MNone Defined

- Model Conditions 1 r
. Model Filters Madel Condition and Filter options
- Model Expressions (@ Verify Model Conditions and Filters

... Piicriba thad e dina 1 Arznme Madel Canditinne and Filters are TRIIF
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Cowboy-Cardinal 1 345 kV Line

Disable if True in

Ctg Ref State .

— YES (checked)

Object Type
— Branch

Choose Object

— Cowboy-Cardinal

Define Model Conditions

Model Condition Mame [Cowboy{ardinal 1 345kV Line v]

[ Save ] [Save As ] [ Rename] [ Delete ]

[ Evaluate in Contingency Reference State

(] 114 entries

Element Type
- (=] Sort by (@) Name

() Number

) Area

@ Branch Filter [Advanced V][Brandn V] [

3] Use Area/Zone Filkers Define/Find. .. Remove
B [ search Next Search Al

Yfou can use widcard characters *or ?

~) Bus

") DC Transmission Line

(") Generator |

() Injection Group Buccaneer {30) TO Raider (41) CKT 1 [138 kv]- [138 kv]

Cardinal {38) FROM Cowboy (31) CKT 1 [345 kv]- [345 kv]

) Interface Cardinal (38) FR.OM Titan (35) CKT 1 [345 kV]- [138 kv]
©) Limit Set Cardinal (38) FROM Titan (38) CKT 2 [345 kV]- [138 kV]

> Load Charger (34) FROM Bear (20) CKT 1 [69 kv]- [69 kv]
() Loa

Charger {34) FROM Texan (14) CKT 1 [69 kv]- [69 kv]
Chief (33) TO Eskimo (50) CKT 1 [69 kv]- [69 kvl
Chief (33) TO Panther (32) CKT 1 [69 kV]- [138 kV]
Colt (17) TO Giant (19) CKT 1 [69 kV]- [69 kV]

" Model Expression
() Multi-Terminal OC Record

() Nomogram

~) Owner p— e
Cowboy (31) FROM Lion (35) CKT 1 [345 kv]- [138 kv]

' Substation Cowboy (31) FROM Seahawk { 1) CKT 1 [345 kv]- [345 kV]
() Super Area Dolphin (28) TO Raider (41) CKT 1 [138 kV]- [138 kv]
_ X Dolphin (29) FROM Argonaut (56) CKT 1 [138 kV]- [138 kV]
_) Switched Shunt Dolphin (29) FROM Panther (32) CKT 1 [138 kV]- [138 kv]
) Transformer Dolphin (28) FROM Viking (28) CKT 1 [13 kV]- [345 kv]
- Dolphin {28) FROM Viking (28) CKT 2 [138 kV]- [345 kv]
() Zone

Eagle (37) FROM Redskin (18) CKT 1 [59 kv]- [69 kv]

Set Filter Same As

Meets the filter below

Build Advanced
Filter Definition —

— Online = NO

Select Filter Type

[| Pre-filter using Area/Zone /Owner Filters Lf’giﬁl Comparison

Mot OR

Enabled (normally checked) (@) AND OR Mot AND
— @ Condition 1 .
.| Online ~ | equal to | NO

["|use Another Filter

|:| Case

Sens.

|| Enable Field to Field Comparisons

AL [ ‘(rjgl'p] [5Lance|]
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Cowboy-Seahawk 1 345 kV Line

Define Model Conditions

Disable if True in

Model Condition Name

[chboy-Seahawk 1 345kV Line

*)

[ Save ] [ Save As ] [ Rename ] [ Delete ]
[ Evaluate in Contingency Reference State
g ( E a ‘ E Disable if True in Contingency Reference State
Element Type (%] 114 entries
) Area (=] Sort by @ Name (") Mumber
_ Filter [Advan(.ed - ][Brand’1 '] [ -
— (@) Branch
) [x] Use Area/Zone Filters Define/Find... Remaove
| Bus

Object Type
— Branch

Choose Object

— Cowboy-Seahawk

") DC Transmission Line
(") Generator
() Injection Group
“) Interface
() Limit Set
) Load
") Model Expression

() Multi-Terminal DC Record

() Nomogram
Cwner
I Substation
() Super Area

~) Switched Shunt
() Transformer

(") Zone

Meets the filter below

&) Search Next Search All

You can use wildcard characters *or ?

Cardinal (38) FROM Titan (39) CKT 2 [345 kv]- [138 kv]
Charger (34) FROM Bear (20) CKT 1 [69 kV]- [69 kv]
Charger {34) FROM Texan {14) CKT 1 [59 kV]- [62 kV]
Chief (33) TO Eskimo (50) CKT 1 [53 kv]- [69 kv]

Chief (33) TO Panther (32) CKT 1 [59 kV]- [138 kv]
Colt (17) TO Giant (19) CKT 1 [69 kv]- [69 kV]

Colt (17) FROM Packer (1) CKT 1 [59 kV]- [59 kv]
Cowboy (31) TO Cardinal (38) CKT 1 [345 kv]- [345 kV]

Cowboy (31) TO Viking (28) CKT 1 [345 kv]- [345 kv]
—an

Dolphin (29) FROM Argonaut (56) CKT 1 [138 kv]- [138 kv]
Dolphin (29) FROM Panther (32) CKT 1 [138 kV]- [138 kv]
Dolphin {28) FROM Viking (28) CKT 1 [138 kv]- [345 kv]
Dolphin (29) FROM Viking (28) CKT 2 [138 kv]- [345 kv]
Eagle (37) FROM Redskin (18) CKT 1 [69 kv]- [59 kv]
Eagle (37) FROM Redskin {18) CKT 2 [69 kv]- [59 kv]
Eskimo {50) FROM Bear (20) CKT 1 [59 kv]- [59 kv]

Eskimo {50) FROM Chief (33) CKT 1 [69 k¥]- [69 kv]

Set Filter Same As

Build Advanced
Filter Definition —

— Online = NO

Select Filter Type

©2013 PowerWorld Corporation

Branch -
["] Pre-filter using Area/Zone /Owner Filters Logical Comparison
Enabled (normally checked) (@) AND OR Not AND Not OR
- x Condition 1 :
Find... | Online ~ | equal to | NO [Icase

[ Use Another Filter Sens.

Delete ... ["1Enable Field to Field Comparisons
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Cowboy-Lion 345/138 kV
Transformer

[®] Define Model Conditions o B =R

Disable if True in

Model Condition Mame [Cowboy-Line 345/138kV Transformer v]

[ Save ] [Save As ] [ Rename] [ Delete ]

[ Evaluate in Contingency Reference State

Ctg Ref State .

— YES (checked)
Object Type
— Branch
Choose Object

— Cowboy-Lion

Element Type
) Area
(@ Branch
~) Bus
") DC Transmission Line
(") Generator
() Injection Group
“) Interface
() Limit Set
() Load

" Model Expression

() Nomogram

Owner
I Substation
(") Super Area

~) Switched Shunt
() Transformer

(") Zone

Meets the filter below

() Multi-Terminal OC Record

(] 114 entries

(=] Sort by (@) Name ~) Number

Filter [Advanced - ][Brandﬂ - ] [

3] Use Area/Zone Filkers Define/Find. .. Remove
B [ search Next Search Al

Yfou can use widcard characters *or ?

Cardinal (38) FROM Cowboy (31) CKT 1 [345 kV]- [345 kv]

Cardinal (38) FROM Titan (3%) CKT 1 [345 kv]- [138 kv]

Cardinal {38) FROM Titan (39) CKT 2 [345 kv]- [138 kv]

Charger (34) FROM Bear (20) CKT 1 [69 kv]- [65 kv]

Charger (34) FROM Texan {14) CKT 1 [69 kV]- [69 kV]

Chief (33) TO Eskimo (50) CKT 1 [59 kv]- [69 kv]

Chief (33) TO Panther (32) CKT 1 [69 kV1- [138 kv]

Colt (17) TO Giant (1) CKT 1 [69 kv]- [69 kv]

Colt (17) FROM Packer (12) CKT 1 [69 kV]- [59 kV]
Cowboy (31) TO Cardinal (38) CKT 1 [345 k\-'] [345kv]

Dolphin (29) TO Raider (41) CKT 1 [138 kV]- [138 k\f]
Dolphin (29) FROM Argonaut (56) CKT 1 [138 kv]- [138 kV]
Dolphin {29) FROM Panther (32) CKT 1 [138 kv]- [138 kV]
Dolphin (29) FROM Viking (28) CKT 1 [138 kv]- [345 kv]
Dolphin (23) FROM Viking (28) CKT 2 [138 kV]- [345 kv]
Eagle (37) FROM Redskin (18) CKT 1 [59 kV]- [53 kv]
Eagle (37) FROM Redskin (15) CKT 2 [69 k1] - [59 kv]

Set Filter Same As

Build Advanced
Filter Definition —

— Online = NO

Select Filter Type
Branch

-

[| Pre-filter using Area/Zone /Owner Filters
Enabled {normally checked)
— @ Condition 1

.| Online
["|use Another Filter

Logical Comparison

(@) AND OR Mot AND

Mot OR

* | equal to * | NO

|:| Case

Sens.

|| Enable Field to Field Comparisons

©2013 PowerWorld Corporation
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Model Filter Creation

e Open the Contingency Analysis Dialog

* On the Options Tab, go to Contingency
Definitions\Model Conditions

e Choose Records>Insert

Centingency Analysis o =&
| Contingencies | Options |Results|

4 .MDdBE.:I;?:s Model Filters
- Generator Post-Contingency AGC By Al %58 58 Records | Skt = Columns - B~ |G- W8~ BH- W fw - BH | oOptons -
- Bus Load Throw Over
- Generator Maximum MW Resporise Mesets Insert Filter
- Generator Line Drop and RCC Filter Logic
- Post-Contingency Auxiliary File _ INane Eefined
- Transient Models Visualize Filter Logic...

= - Limit Monitaring

4 - Contingency Definitions

- All Contingency Elements

- Contingency Blocks

- Contingency Block Elements
- Contingency Global Actions
- Model Conditions

- Model Filters

- Model Expressions
... Pliebriba ibad e dma
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Model Filter Creation

e Choose AND Logic
e Choose Conditions

Filter Conditions 53

Filter Name | OPEN Cowboy G1 -

[ Save As ] [ Rename ] [ Delete ]

Logical Comparison
@ AND ("I OR ") MNotAND () NotOR

Model Condition 3

Cowboyine 345/138kV Transformer w (@ Condition () Filter [~ Mot
Model Condition 2

Cowboy-Seahawk 1 345kV Line » (@ Condiion () Filter [ Mot

Model Condition 1

Cowboy-Cardinal 1 345kV Line - (@ Condion () Filter [7]Not

[ Add == ] [gelete...] [ Medify Model Conditions ]

[ W OK ]’ ? Help ]’xgancell
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Contingency Global Actions

e Open the Contingency Analysis Dialog

* On the Options Tab, go to Contingency
Definitions\Contingency Global Actions

e Choose Records>Insert

Centingency Analysis

Contingencdies | Options |Resu|ts|

a- M_ou:leling

: : Contingency Global Actions
i Basics

.- Generator Post-Contingency AGC 0PL A oo
- Bus Load Throw Over - L0

- Generator Maximum MW Response D Do Nat Use Global Action List Insert

- Generator Line Drop and RCC

i Post-Contingency Auxiliary File

Records ~ | 5t - Columns - ' HE' “&j‘,ﬁv ¥ fl]

AC adel Criteria

‘.. Transient Models pne Defined
> - Limit Monitoring
4 - Contingency Definitions
| Contingency Elements
- Contingency Blocks
- Contingency Block Elements
- Contingency Global Actions
- Model Conditions Define Contingency Blocks. ..
i Model Filters

i.-Model Expressions
... Migtriba tted ©rnmnitnn .

©2013 PowerWorld Corporation
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Contingency Global Actions

PY E I e m e n t T e Contingency Element Dialog £3
y p Element Type Choose the Element

[+] Sortby @ Name (") Number

ﬁ Generator

=Generator ———

(") Bus

M o) =& Lo ]

) Injection Group Jet (48) #£1 [69 kV]

' E e m e n t (") Series Capacitor Roughrider (54) #1 [569 kvl
(") DC Line Stampeder {53) £1 [138 kv]
() DC Converter Texan (14) #1 [69 kv]

(1 Phase Shifter Viking (28) #1 [345kv]

—_ COW b Oy G e n e ra to r :E:ir-k:ainding Transformer Viking (28) #2 [345 kv]

(") Solve Power Flow
() Contingency Blodk

L]
e Action e
@ Open r. MW {const pf)
) ' - Percent

— O e n ) Move Constant Find... MW
1 5etTo Evaluate in Reference State Myar
(0) Change By [ Make-up Power Sources ... Setpoint Voltage
/ Status: | TOPOLOGYCHECK -
O P O LO G Y C E C K Mode! Criteria: OPEN Cowboy G1

Indusion Filter: Add

e Model Criteria R
=0OPEN Cowboy G1d
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Contingency Analysis Processing

e Contingency Processing flowchart

1. Apply ALWAYS actions and true CHECK actions

2. Update topology (branch, bus status) %Omifxm i
3. Apply true TOPOLOGYCHECK actions e

4. Solve power flow e

5. Apply true POSTCHECK and TOPOLOGYCHECK actions
6. Repeat steps 2-5 until no more POSTCHECK and no

TOPOLOGYCHECK actions are done

e Note: TOPOLOGYCHECK should only be used with
Model Conditions related to bus/branch statuses
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Demonstrate the Function

e Open the Case
e Open the Auxiliary File “DefineAll.aux”

— Show Model Conditions
— Show Model Filters

— Show Contingency Global Actions
e Under no outage condition, run the
contingency analysis tool
— Show the Violation list
— Show What Actually Occurred
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Contingency Violation List

i Nomogram Interfaces

‘... Custom Monitars
- View Results by Contingency
- Contingency Violation List
- What Actually Ocourred
- Contingency Violation Matrices
- Text File Report Writing
- SUMMary

Contingency Analysis = = R
| Contingencies | Options | Results |
4 - View Results By Element Contingency Violation List |
i Lines/Transformers
5---Buses D %"1 +_.;'.E ;'::E ﬂ ?&D Records = Set * Columns - ' Pﬁ“ﬂ' H&E' i" -
Interfaces Label Element |Categury| Value | Limit |Pn.=-_rcer1t |

-

L_Packer-RedskinC1
L_Packer-RedskinC1
L_Cowbaoy-CardinalC1
T_Seahawk-BrownC1
L_Seahawk-CowbaoyC1
L_Cowboy-CardinalC 1
T_Seahawk-BrownC1
L_Sezhawk-CowboyC1
T_Roughrider-StampederC 1
T_Roughrider-StampederC1
11|T_Roughrider-StampederC1
T_Jet-JaguarC1
L_Falcon-PatriotC 1
T_Falcon-TitanC1
15(L_Seahawk-CowboyC1

;5]

L

S

(4]

Lay]

=l

oo

(Y]

=

H‘H

=
u

Bronco {  5) -= Redskin ( 1Branch My 83.64 82,00 108,10
Bil { 44) -=Bronco ( 5) CkBranchM\ 110,36  82.00 134.59
Viking { 28) -= Dolphin { 2¢Branch M\ 110.02 110.02
Viking { 28) ->Dolphin { 2¢Branch M\ 111.08 100.00 111.08
Viking { 28) -=Dolphin { 2¢Branch M\ 11108 100,00 111.08
Viking { 28) -> Dolphin { 2¢BranchM\ 110,02 100.00 110.02
Viking { 28) -> Dolphin { 2¢Branch M\ 111.08 100.00 111.08
Viking { 28) ->Dolphin { 2¢Branch M\ 111.03 100.00 111.08
Jaguar { 47)-=Jet{ 48)(Branch M\ 214,55 187.00 114.73
Stampeder { 53) -» Jaguar Branch M\ 187.22 135.00 101.20
Jet{ 48) ->Roughrider { tBranch M\ 107.51 23.00 129,53
Stampeder ( 53) - Roughr Branch M\ 200.04 187.00 106.97
Roughrider { 54) -= Bomber Branch My~ 72,73 50,00  145.45
Roughrider { 54) -> Bomber Branch My 64.34 50.00 128.67
Seahawk (1) Bus Low ¥ 0.83 0,90

Status Finizhed with 15%iolationz and 1 Unzolveable Contingencies. [nitial State Bestored.

[ | Refresh Displays After Each Contingency

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

[ startRun | [ Close || 9 Hep |
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Contingency What Actually
Occurred

[}

L-2_Roughrider-Rawv Skipped

- Contingency Violation Matrices
L-2_Roughrider-Rav Skipped

- Text File Report Writing
- SUMMary

[aj]

e

oo

L-2_Roughrider-Rav Skipped
L-2_Roughrider-Rav Applied
L-2_Roughrider-Rav Applied
L-2_Roughrider-Rav applied
L-2_Roughrider-Rav Skipped
L-2_Roughrider-Rawv Skipped

LI T o WS NN DU PRGN, I

[¥=]

=

-
=

E‘E

oo d

.

CQPEN InjectionGroup Viking G1and G2
OPEN Gen Viking_345.0 (28) £1

OPEM Transformer Viking_345.0 (28) TO
COPEM Line Raven_ 9.0 (15) TO Roughr
COPEM Line Raven_ 69.0 (15) TOQ Roughr
OPEM Gen Stampeder_138.0 (53) #1
COPEM Gen Cowboy_345.0 (31) #1

CQPEN InjectionGroup Viking G1and G2

mrkl ool o A oA ey acd

CQPEM Viking G1: TOPOLCH
Dolphin-Raider 1TOPOLCH

L-2_Roughrider-Rav[Ekipped | OPEN Transformer Viking_345.0 (28) TO Viking-Dolphin 1 POSTCHE

Viking-Dolphin 2 POSTCHE
CHECK
CHECK
CPEM Stampede TOPOLO!
OPEM Cowbay G TOPOLOI
COPEM Viking G1: TOPOLO

Mol Ao ATTeEe

3

Contingency Analysis = = E3
| Contingencies | Options | Results |
4 - View Results By Element What Actually Occurred |
i Lines/Transformers )
;----Buses D % 4f %0 0 ?&D Records » Set * Columns - ' ”.E' “@E' ¥ hd
Interfaces Contingency Applied o Actions Model Criteria | Status =
Momogram Interfaces Skipped _|
# Custom Manitors 1|L-2_RoughriderRav fpplied  OPEN Line Raven_ 69.0 (15) TO Roughr CHECK
- View Results by Contingency 2|L-2_Roughrider-Rav Applied  OPEN Line Raven_ 69.0 {15) TO Roughr CHECK
- Contingency Violation List 3|L-2_RoughriderRav Applied  OPENM Gen Stampeder_138.0 (53) #1 QPEM Stampede TOPOLO!
- What Actually Occurred 4|L-2_Roughrider-Rav Skipped  OPEN Gen Cowboy_345.0 (31) #1 OPEM Cowbay G TOPOLOI

-

Status Finizhed with 15 Violationz and 1 Unzolveable Contingencies. [nitial State Bestored.

Load ] [ Auto Insert ] [ Save ] [ COther = ]

[ | refresh Displays After Each Contingency

| startRun || Close || 2 tep |
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Contingency What Actually

Occurred

e Using Advanced Filtering to show only
Applied actions

Contingency T Appliec‘ Actions Model Criteria ‘ Status Comment Brief What Occurred Origin of Action
Skippe
_1|L-2_Roughrider-Raven 283 Applied  OPEM Line Raven_59.0 (15) TO Rou CHECK Opened flow of 39.37 MVA ELEMENT
_2|L-2_Roughrider-Raven 2&3 Applied  OPEN Line Raven_69.0 (15) TO Rou CHECK Opened flow of 39,19 MVA ELEMENT
_3|L-2_Roughrider-Raven 2&3 Applied  OPEN Gen Stampeder_133.0 (53) #1 OPEN Stampeder G1 TOPOLOGYCHECK Opened 245,04 MW GLOBAL
_4|L-2_RoughriderRaven 182 Applied  OPEM Line Raven_ 9.0 (15) TO Rou CHECK Opened flow of 39,79 MVA ELEMENT
_5|L-2_RoughriderRaven 182 Applied  OPEM Line Raven_59.0 (15) TO Rou CHECK Opened flow of 39.37 MVA ELEMENT
_6|L-2_Roughrider-Raven 182 Applied  OPEN Gen Stampeder_133.0 (53) #1 OPEN Stampeder G1 TOPOLOGYCHECK Opened 245,04 MW GLOBAL
Contingency T Appliec‘ Actions Model Criteria ‘ Status Comment Brief What Occurred Origin of Action
Skippe
A |L_Cowboy-VikingC1 Applied  OPEM Line Cowboy_345.0 (31) TO Viking_345.0 ( CHECK Opened flow of 122,97 MVA ELEMENT
42 |L_Cowboy-VikingC1 Applied  OPEN Transformer Viking_345.0 (28) TO Dolphin_ Viking-Dolphin 1 345/ POSTCHECK Opened flow of 151,23 MVA GLOBAL
43|L_Cowboy-vikingC1 Applied  OPEM Transformer Viking_345.0 (28) TO Dolphin_ Viking-Dolphin 2 345/ POSTCHECK Opened flow of 151,23 MVA GLOBAL
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POSTCHECK Demo:
L Cowboy-VikingC1

Message Log: MSRATF_RAS_Example.pwhb E3

5102013 2:56:59 PM === e |
5/10,/2013 2:56:59 PM **** Solving contingency L_Cowboy-VikingC1 **==

e Contingency Record
5/10/2013 2:56:59 P:iAPPLYIN PEN Line Cowboy_345.0 (31) TO Viking_345.0 (28) CKT 1 K-—

5/10/2013 2:56:59 P! g T, 3 e
D e T elements are applied

5/10/2013 2:56:59 PM SKIPPING: OPEN InjectionGroup Viking G1 and G2

5/10/2013 2:56:59 PM SKIPPING: OPEN Gen Viking_345.0 (28) #1

5/10/2013 2:56:59 PM SKIPPING: OPEN Transformer Viking_345.0 (28) TO Dolphin_138.0 (23) CKT 1
5/10/2013 2:56:59 PM SKIPPING: OPEN Transformer Viking_345.0 (28) TO Dolphin_138.0 (29) CKT 2

5102013 2:56:59 PM === s .

S7i0/2013 25659 = TOPOLOGYCHECK is done,
5/10,/2013 2:56:59 PM **** Applying TOPOLOGYCHECK for Contingency L_Cowboy-VikingC1 **%*
5/10/2013 2:56:59 PM| === rrEE t t . t t
5/10/2013 2:56:59 PMSKIPPING: OPEN Gen Stampeder_138.0 (53) #1 ( b h g h
5/10/2013 2:56:59 PMISKIPPING: OPEN Gen Cowboy_345.0 (31) #1 ut no n meets e
SKIPPING: OPEN InjectionGroup Viking G1 and G2

SKIPPING: OPEN Gen Viking_345.0 (28) £1 criteria SO nothing is done

5/10/2013 2:56:59 P!
5/10/2013 2:56:5 P!
5/10/2013 2:56:53 PM

5/10/2013 2:56:59 PM Number: 0MaxP: 120.485atbus 28Max Q: 0.000 atbus 47
5/10/2013 2:56:59 PM Number: 1MaxP: 10.744atbus 28Max Q: 1.202atbus 28

5/10/2013 2:56:53 PM Number: 2MaxP: 0.189atbus 28 MaxQ: 0.005atbus 28 5/10/2013 2:56:59 PM =**= PRAsd
5/10/2013 2:56:53 PM Number: 3MaxP: 0.000atbus 28 MaxQ: 0.000atbus 238 5/10/2013 2:56:59 PM **** Applying POSTCHECK Iteration #1 for Contingency L_Cowboy-VikingC1 ***=
— ) 5/10/2013 2:56:59 PM ***=* i
5/10/2013 2:56:59 PM Finished voltage control loop W 5/10/2013 2:56:59 PM SKIPPING: OPEN Gen Stampeder_133.0 (53) #1
wxwx 5/10/2013 2:56:59 PM SKIPPING: OPEN Gen Cowboy_345.0 (31) #1

5/10/2013 2:56:59 PM ***=*
5/10/2013 2:56:59 PM **** Applying POSTCHECK Iteration #1 for CoMggency L_Cowboy-VikingC1 === 5/10/2013 2:56:59 PM SKIPPING: OPEN InjectionGroup Viking G1 and G2
5/10/2013 2:56:59 PM SKIPPING: OPEN Gen Viking 345.0 (28] #1

5/10/2013 2:56:59 PM APPLYING: OPEN Transformer Viking_345.0 (28) TO Dolphin_138.0 (28) CKT 1
5/10/2013 2:56:59 PM APPLYING: OPEN Transformer Viking_345.0 (28) TO Dolphin_138.0 (29) CKT 2

o SR
Power Flow Solution Solves e e
5/10/2013 2:56:59 PM **** Applying TOPOLOGYCHECK for Contingency L_Cowboy-VikingC1 ==
5/10/2013 2:56:59 PM =**=. ==
5/10/2013 2:56:59 PM SKIPPING: OPEN Gen Stampeder_138.0 (53) #1
° 5/10/2013 2:56:59 PM SKIPPING: OPEN Gen Cowboy_345.0 (31) #1
5/10,/2013 2:56:59 PM SKIPPING: OPEN InjectionGroup Viking G1 and G2
Action occurs AFTER Power Flow S S S o e S0
5/10/2013 2:56:59 PM === S
atbus 14by 1L08MWto 21.1

atbus 44by 47.50MWto 67.5
atbus 48by 16.47MWto 32,5

. 5/10/2013 2:56: 53 PM AGC in island changed gen 1
POSTC H EC K IS d o n e a n 5/10/2013 2:56: 53 PM AGC in island changed gen 1
5/10/2013 2:56:59 PM AGC in island changed gen 1
5/10/2013 2:56:53 PM AGC in island changed gen 1 atbus 50by 25.33MWto 743
V' k' D I h H f 5/10/2013 2:56:59 PM AGC in island changed gen 1 atbus 53by 126.66 MW to 3717
I Ing- o p In tra ns ormers 5/10/2013 2:56:59 PM AGC in island changed gen 1 atbus 14by 1.95MWto 23.0
5/10/2013 2:56:59 PM AGC in island changed gen 1 atbus 44by &.37MWto 759
5102013 2:56:59 PM AGC in island changed gen 1 atbus 48by 2.90MWto 35.4
1

are overloaded So they 5/10/2013 2:56:59 PM AGC in island changed gen 1 atbus 50by 4.46MWto 73.8

5/10/2013 2:56:59 PM AGC in island changed gen 1 atbus 53by 22.31MW to 394.0
o p e n e d 5/10,/2013 2:56: 59 PM Generation Change Estimate Completed.

5/10/2013 2:56:59 PM Mumber: 0 Max P: 299.625atbus 29Max Q: 16,528 atbus 29
5/10/2013 2:56:59 PM Mumber: 1Max P: 10.405atbus 29 Max Q: 41.688 atbus 29
5/10/2013 2:56:59 PM Number: 2Max P: 0.201atbus 29Max Q: 0.136atbus 53 27

©2013 Powerworld Corporation 5/10/2013 2:56:50 PM Number: 3MaxP: 0.000atbus 20MaxQ: 0.000atbus 29 Il




TOPOLOGYCHECK Demo:
-2 _Roughrider-Raven 2&3

Message Log: MSRATF_RAS Example.pwhb

5/10/2013 2:55:02 PM ===

C10 /013 7 GE 017 Pl S

Contingency Record

5/10/2013 2:55:02 PM APPLYING:
5/10/2013 2:55:02 PM APPLYING:

5/10/2013 2:56:02 PM === Solving contingency L-2_Roughrider-Raven 2&3 ===

OPEN Line Raven_ 69.0 (15) TO Roughrider_ 69.0 (54) CKT 2
CQPEM Line Raven_ 69.0 (15) TO Roughrider_ 69.0 (54) CKT 3

elements are applied

TOPOLOGYCHECK is
done, Open Stampeder
is met

BTI0 2013 2 55:02 PV SRIPPING:
5/10/2013 2:56:02 PM SKIPPING:
5/10/2013 2:56:02 PM SKIPPING:
5/10/2013 2:56:02 PM SKIPPING:
5/10/2013 2:56:02 PM SKIPPING:
5/10/2013 2:56:02 PM SKIPPING:
5/10/2013 2:56:02 PM ***=
5/10/2013 2:56:02 PM ==*=*

OFEN Gen Stampeder_13a6.0 (53] #1
OPEM Gen Cowboy_345.0 (31) #1
OPENM InjectionGroup Viking G1 and G2
OPEN Gen Viking_345.0 (28) #1

EEEE

OPEM Transformer Viking_345.0 (23) TO Dolphin_138.0 (29) CKT 1
OPEM Transformer Viking_345.0 (28) TO Dolphin_133.0 (29) CKT 2

5/10/2013 2:56:02 PM *===* Applying TOPOLOGYCHECK for Contingency L-2_Roughrider-Raven 2&3 ===

5/10/2013 2:56:02 PM =%+ srrisze

5,.’1[]}2[] 13 2:56:02 PM APPLYING: OPEN Gen Stampeder_133.0 (53) #1

Action occurs BEFORE
Power Flow Solution

Power Flow Solution
Solves

T~
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S0 2013 29002 P SRIPPIIG: OPEN GEN CoWDoy o950 13 1) =1
5/10/2013 2:56:02 PM SKIPPING: OPEM InjectionGroup Viking G1 and G2
5/10,/2013 2:56:02 PM SKIPPING: OPEN Gen Viking_345.0 (28) #£1
5102013 2:56:02 PM =%

15.97 MW to
63.45 MW to
23.73 MW to
30.99 MW to
9.03MW o 35.0
40.17 MW to 134.6
12,27 MW to 52.0
S48 MW o 140.1

26.0
33.4
3.7
30.0

14 by
44 by
43 by
50 by
14 by
44 by

at bus
at bus
at bus
at bus
at bus
at bus

5102013 2:56:02 PM AGC in island changed gen 1
5/10/2013 2:56:02 PM AGC in island changed gen 1
5/10/2013 2:56:02 PM AGC in island changed gen 1
5102013 2:56:02 PM AGC in island changed gen 1
5102013 2:56:02 PM AGC in island changed gen 1
5/10/2013 2:56:02 PM AGC in island changed gen 1
5/10/2013 2:56:02 PM AGC in island changed gen 1 atbus 48 by
5102013 2:56:02 PM AGC in island changed gen 1 atbus  44by
5102013 2:56:02 PM Generation Change Estimate Completed.

0 Max P: 245.042 at bus
1Max P: 2.854atbus 44 Max Q:
5/10/2013 2:56:02 PM Mumber: 2 Max P: 0.006 atbus 50 Max Q:

5/10/2013 2:56:02 PM Genls) atbus 48 has backed off var limit
5/10/2013 2:56:02 PM Finished voltage control loop iteration: 1

13 2:56:02 PM Mumber:
5/10/2013 2:56:02 PM Mumber: 16,206 atbus 53

0.005atbus 54

53Max Q: 45.000atbus 53




Dolphin-Raider Related
Contingencies

e Dolphin-Raider
— RAS occurs to Open Viking #1

T Contingency YT applie Actions Model Criteria Status Brief What Occurred Origin of
Skippe Action
“1|L_polphin-RaiderC1 _Apolied  OPFNIine Dolohin_133.0 (79) T0 Bai CHECK Opened flow of 66.23 MVA ELEMENT
_2|L_Dolphin-RaiderC1 Applied  OPEM Gen Viking_345.0 (28) #£1 Dolphin-Raider 1 138 kV Line TOPOLOGYCHECK [Dpened 150,00 MW GLOBAL
_3|L-2_Dolphin-Panther/Dolphin-Raider Gpplied . WPEN LiNe Panter_138.0 (2] 10 DoIphin_138.0 129) Gl 1 CHECE pened flow of 93,24 MVA ELEMENT
_4(L-2_DolphinPanther [Dolphin-Raider ; i S e = L o = 1 YRR = 20w S W = Spened flow of 66,23 MVA ELEMENT
_5|L-2_Dolphin-Panther /Dolphin-Raider| Applied  OPEN InjectionGroup Viking G1 and G2 CPEM Viking G1 and G2 TOPOLOGYCHECK GLOBAL
_6|L-2_Dolphin-Panther fDolphin-Raider Applied PEM Gen Viking 345.0 (28] #1 |Dolphin-Raider 1 133 e TOPOLOGYCHECK |was already open GLOBAL
[ ] e [ ]
e -2 Dolphin-Panther/Dolphin-Raider
RAS is triggered to Open Viking #1,
but it says “was already open”

©2013 PowerWorld Corporation



Outage Condition:
Dolphin-Raider

e Restore Contingency Reference
e Take Dolphin-Raider out

e Solve Power Flow

e Set new Contingency Reference

e Resolve all the contingencies
— Notice “Brief What Occurred”
— Disable if True in Reference State Matters!
— Says “Model Criteria disabled...”

Contingency ‘Applied ar Actions ‘ Maodel Criteria ‘ Status Brief What Occurred Origin of Action
Skipped
_1|L-2_RoughriderRaven 2&3 Applied  OPEM Line Raven_ £9.0 (15) TO Roughrider _ 69.0 (54) CKT 2 CHECK Opened iy of 41,52 MVA ELEMENT
_2|L-2_RoughriderRaven 2&3 Applied  OPEM Line Rawven_ &9.0 (15) TO Roughrider_ 69.0 (54) CKT 3 CHECK Opened flovof 41,33 MVA ELEMENT
_3|L-2_RoughriderRaven 2&3 Applied  OPEM Gen Stampeder_138.0 (53) £1 COPEN Stampeder G1 TOPOLOGYCHECK Opened 245.0N MW GLOBAL
_4|L-2_Roughrider-Raven 2&3 Skipped  OPEM Gen Cowboy_345.0 (31) #1 OPEM Cowboy G1 TOPOLOGYCHECK GLOBAL
_5(L-2_Roughrider-Raven 2&3 Skipped  OPEM InjectionGroup Viking G1 and G2 OPENM Viking G1 and G2 TOPOLOGYCHECK LOBAL
_6|L-2_RoughriderRaven 2&3 Skipped  OPEM Gen Viking_345.0 (28) #1 Dolphin-Raider 1 138 kV Line TOPOLOGYCHECK | Model Criteria disabled because true in reference state JGLOBAL
_7|L-2_RoughriderRaven 2&3 Skipped  OPEM Transformer Viking_345.0 (28) TO Dolphin_138.0 (29) CKT 1 Viking-Dolphin 1 345/138 Over 135% POSTCHECK LOBAL
_8|L-2_RoughriderRaven 2&3 Skipped  OPEM Transformer Viking_345.0 (28) TO Dolphin_138.0 (29) CKT 2 Viking-Dolphin 2 345/138 Over 135% POSTCHECK | |GLOBAL
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Outage Condition:

Cowboy-Lion 345 kV/138kV Bank

e Reopen case to start over

e Take Cowboy-Lion outage

e Solve Power Flow

e Set as Contingency Reference

e What happens for Contingency
L-2_Cowboy-Cardinal\Cowboy-Seahawk

@—{ OPEN Cowboy G1]

Cowboy-Cardinal 1 345KV Line
Cowboy-Seahawls 1 34515V Line

Cowboy-Lion 345/138kV Transformer

©2013 PowerWorld Corporation
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Compare TOPOLOGYCHECK and

POSTCHECK implementation

e TOPOLOGYCHECK e POSTCHECK

e Apply 2 lines out e Apply 2 Lines out

e TOPOLOGYCHECK * Nothing happens for
captures that three TOPOLOGYCHECK

lines are out now, so
the Open Cowboy G1
occurs

e Power Flow Solves

e POSTCHECK captures
that Viking-Dolphin
transfoerms are
overloaded

° Et C Cowboy-Cardnal 1 345KV Line
o Cowboy-Seahawk 1 345kV Line AND OPEN Cowboy (1]
Cowboy-Lion 345/138KV Transformer

©2013 PowerWorld Corporation 32

e Power Flow Fails!

e TOPOLOGYCHECK is
necessary for solution
to be reached.




Alternatives for Relay Action

e Viking-Dolphin POSTCHECK RAS is

essentially an over-current relay

e As an alternative, Simulator allows you to
define the Transient Stability Relay model

— Define Transient Stability Relay Model

— Inside Power Flow Contingency Analysis,
choose Modeling Option to use this model
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Define TIOCRS Relay Model

©2013 PowerWorld Corporation

Branch Information Dialog

Transformer From Bus
Mumber 28

Mame Viking
Area  1(1)
Mominal k¥~ 345.0
Voltage|angle  1.03000 -50.0346

Viking_Dolphin_1

To Bus Circuit

29 E] Find By Mumber
Dolphin E] Find By Mame
e

138.0
From End Metered

1.02261 -32.5182

| Parameters I Transformer I OPF I Fault Info I Area, Zone, Owner, Sub, PTDF I Custom | Stability |GIC |

Line Relay Model | Tap/Phase Delays

[ Insert ] [ Delete ]

[ Show Blodk Diagram ] l Show Relay Zones ]

Type] | Active - TIOCRS (FromEnd)  ~ |

Parameters

7| Active Set to Defaults | Mote: Multiple
defaults available

| Device is at From End of Line (otherwise at To End)

Tran Trip Line 1 none

Tran Trip Line 2 none

T Tl | iem e T e

Relay Slot = Resettime  4.8500 = E  0.00000 =
Monitor 1= p  0.02000 = Load Shed % 10000 =
Curve Type 1= A 0.05150 =
Threshold Current 1.3500 = B 01140 =
Breaker Time  0.00000 = C  0.00000 =
Tdm 10000 = D 0.00000 =
(Vo] [swe | [Xcwa)
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Contingency Analysis Options:

Modeling\Transient Models

Contingency Analysis = [E &3

Contingendies | Options Results|

4 -Modeling
- Basics
- Generator Post-Contingency AGC Choose I'_mw to treat spedal tranisent stability mndels_in the power ﬁ_nw contingency an
Set to Tripfact to perform appropriate power flow actions such as tripping devices if tre
Maote: if the fransient model is set to Inactive, then nothing is done regardless of thes

*

Transient Models

- Bus Load Throw Cwver
- Generator Maximum MW Response
- (aenerator Line Drop and RCC

- Post-Contingency Auxiliary File | Maximum Time Delay to Consider  3600.00 = seconds
o Trans_len.t Models " ||| Treatment during
» - Limit Monitoring Contingency Stability Model Type

4 - Contingency Definitions

- &l Contingency Elements
- Contingency Blocks |Igr1nre - |Li|‘|ERE|E}'MDdE|_LDC-|-I
- Contingency Block Elements
- Contingency Global Actions =—
- Maodel Conditions

- Model Filters

- Maodel Expressions -

| TripfAct - | LineRelayModel_TIOCRS

|1gnore + | LineRelayModel_TIOCR 1

Status Finizhed with 15 Yiclations and 1 Unsolveable Contingencies. [nitial State Restc || Refresh Displays After Each Contingency

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

©2013 PowerWorld Corporation 35



Object Labels
- Unique Identifiers

Model Explorer: Generators o =

e Generator Labels . i e |
Explore | Fields r:l % Al %h S0 | B ?&n H Y ~
» [ Recent -
4 [ Network —|| = Filter Aduance4 Generator | -
. B ra n C h La b e I S > [ Branches By Type = Mumber of Bus| Name of Bus | D | Labels Al
E@ Branches Input (57) i 14] Texan 1 Texan_1
i Branches State (57) 2 28 viking 1 viking_1
] Buses (37) 3 28 Viking 2 Viking_2
E@ DC Transmission Lines 4 31 Cowboy 1 Cowboy_1
H Impedance Correction 5 8 JEEJ 1 JEE_—I
EEH] Line D-FACTS Devices ; gg ESEnTDEder i EfaJrrnnDe_dler 1
H Line shunts > D -
> 0 Loads (26) —
HH Miematrhee 371 % 1 |_| L5
’ Open Mew Explorer ] ! Search
Model Explorer: Branches State = = =3
Explore g || Line and Transformer Records |
Explore | Fields m % Al 00 | ik ?&n ' Records -~ Geo- Set-+ | -
H Recent 0
P S Network ol 1 Filter Adwance4 ~ |Branch | o =
g E Branches By Type E From Number|From Name|To Number| To Mame |Circuif Labels Al 1
Branches Input (57) M
" Branches State (57) SN 1 1 Seahawk 31 Cowboy 1 Seahawk_Cowboy_1 1
HH Buses (37) 2 1 Seahawk 40 Brown 1 Seahawk_Brown_1
B DC Transmission Lines 3 3 4%er 40 Brown 1 43er_Brown_1
. I:‘]-_u:I Generators (3) 4 3 4%er 41 Raider 1 4%er_Raider_1
i Impedance Carrection 5 5 Bronco 13 Redskin 1 Bronco_Redskin_1
. R i 6 5 Bronco 44 Bil 1 Bronco_Bill_1
o Line DARACTS Devices 7 10 Falcon 13 Patiot 1 | Falcon Patriot 1
HH Line Shunts 3 10 Falcon 19 Giant 1 Falcon_Giant_1 l
£ d]'_u] Loads [26} 9 1N Falrnn 9 Titan 1 Falrmn Titan 1
HH Mizmatrhes (37 s 4 | |
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Miscellaneous
Definitions in an Auxiliary File

—

SCRIPT

{
SetData (GEN, [GenParFac], ["Q@GenMWMax"], All);

DATA (CTG_OPTIONS, [UseAreaPartsMakeUpPower])
{

"Gen Part Factors"

DATA (PARTPOINT, [PPntType:1l,PPntType,BusName NomVolt,PPntID,PPntPFInit,PPntParFac,PPntUseFixedParFac],
AUXDEF, YES)

{

"Viking Gl and G2" "GEN" "Viking 1" "" "SPECIFIED" 150.00 “NO”

"Viking Gl and G2" "GEN" "Viking 2" "" "SPECIFIED" 150.00 “NO”

}
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Model Condition
Definitions in an Auxiliary File

DATA (MODELCONDITION, [FilterName,WhoAmI,ObjectType,FilterlLogic,FilterPre,

DisableIfTrueInCTGReferenceState,EvaluateInRef] , AUXDEF, YES)

{
"Cowboy-Cardinal 1 345kV Line"
<SUBDATA Condition>
BusObjectOnline = "NO"
</SUBDATA>
"Cowboy-Line 345/138kV Transformer"
<SUBDATA Condition>
BusObjectOnline = "NO"
</SUBDATA>
"Cowboy-Seahawk 1 345kV Line"
<SUBDATA Condition>
BusObjectOnline = "NO"
</SUBDATA>
"Dolphin-Panther 1 138kV Line"
<SUBDATA Condition>
BusObjectOnline = "NO"
</SUBDATA>
"Dolphin-Raider 1 138 kV Line"
<SUBDATA Condition>
BusObjectOnline = "NO"
</SUBDATA>
"Viking-Dolphin 2 345/138 Over 135%"
<SUBDATA Condition>
LineLimitPercent:2 > 135.00000
</SUBDATA>
Etc..

}

©2013 PowerWorld Corporation

"BRANCH

"BRANCH

"BRANCH

"BRANCH

"BRANCH

"BRANCH

'Cowboy Cardinal 1'"

'Lion_Cowboy 1'"

'Seahawk Cowboy 1'"

'Panther Dolphin 1'"

'Dolphin_ Raider 1'"

'Viking Dolphin 2'"

"Branch"

"Branch"

"Branch"

"Branch"

"Branch"

"Branch"

"AND "

"AND "

"AND "

"AND "

"AND "

"AND "

" NO "

" NO "

"No "

"No "

"No "

"No "

"YES "

"YES "

"YES "

"YES "

"YES "

"NO "

" No A

" No A

"No AL

"No AL

"No "

"No "
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Definitions in an Auxiliary File

Model Filter

DATA (MODELFILTER, [FilterName,FilterLogic], AUXDEF, YES)

{
"OPEN Cowboy G1" "AND"

<SUBDATA ModelCondition>
"Cowboy-Cardinal 1 345kV Line"
"Cowboy-Seahawk 1 345kV Line"

\AJ No A
\AJ No A

"Cowboy-Line 345/138kV Transformer" "No"

</SUBDATA>
"OPEN Stampeder G1" "OR"
<SUBDATA ModelCondition>

"Roughrider-Raven 1 & 2" "No"
"Roughrider-Raven 2 & 3" "No"
</SUBDATA>

"OPEN Viking Gl and G2" "AND"
<SUBDATA ModelCondition>
"Dolphin-Raider 1 138 kV Line"
"Dolphin-Panther 1 138kV Line"
</SUBDATA>
"Roughrider-Raven 1 & 2" "AND"
<SUBDATA ModelCondition>
"Roughrider-Raven 1 69kV Line"
"Roughrider-Raven 2 69kV Line"
</SUBDATA>
"Roughrider-Raven 2 & 3" "AND"
<SUBDATA ModelCondition>
"Roughrider-Raven 2 69kV Line"
"Roughrider-Raven 3 69kV Line"
</SUBDATA>
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Global Contingency Actions

Definitions in an Auxiliary File

// THE FOLLOWING SECTION CONTAINS THE LIST OF GLOBAL CONTINGENCY ACTIONS
// These essentially function like "RAS" objects

DATA (GLOBALCONTINGENCYACTIONSELEMENT, [WhoAmI:1l,FilterName,ActionStatus], AUXDEF, YES)
{

"GEN 'Stampeder_ 1' OPEN" "OPEN Stampeder G1" "TOPOLOGYCHECK"
"GEN 'Cowboy 1' OPEN" "OPEN Cowboy G1" "TOPOLOGYCHECK"
"INJECTIONGROUP 'Viking Gl and G2' OPEN" "OPEN Viking Gl and G2" "TOPOLOGYCHECK"
"GEN 'Viking 1' OPEN" "Dolphin-Raider 1 138 kV Line" "TOPOLOGYCHECK"
"BRANCH 'Viking Dolphin 1' OPEN" "Viking-Dolphin 1 345/138 Over 135%" "POSTCHECK"
"BRANCH 'Viking Dolphin 2' OPEN" "Viking-Dolphin 2 345/138 Over 135%" "POSTCHECK"

}
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