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Presentation Goal 

• Take the example system that James O’Brien 
created 

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

• Demonstrate how they function in PowerWorld 

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

• 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 
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Best Way to Understand This 

• Sit down and walk through the PDF 
document from our website 

• Where can you get help? 
– As you have questions, call PowerWorld 

Corporation for support 
• weber@powerworld.com 

• (217) 384-6330 ext. 13 

– Website 
• Hover over Online Support on the main page 

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

• Knowledge Base  earlier document 

• Web Help  software documentation 

• AUX File Format Auxiliary File Format 
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PowerWorld Training Support 
Online 

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

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

• 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 

• Open the initial Test Case 

• On the Case Information Ribbon Tab, 
choose Simulator Options… 
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Configure “Island-Based” AGC 
Control 

• Go to PowerWorld Solution\Island-Based AGC 

• Choose Use Participation Factors of individual 
generators 
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Initial Generation Profile 

• Solve the Power Flow  

• Click Difference Flows> 
Set Present as Base Case 

• The initial generation  
profile is as follows 
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Demonstration of Participation 
Factor Control 

• Open Generator at Viking 1, and Solve 

• New generator MW outputs are now 

 

 

 

• Use difference flows  
to show the difference 
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Demonstration of Participation 
Factor Control 

• Ignore Viking 2 because it’s already at it’s maximum MW 
output. 

• Ignore Roughrider because it’s OPEN 

Number Name ID Status 
Solved 
Change 

Part. 
Factor 

Percentage of 
Change 

Proportional 
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 

44 Bill 1 Closed 23.71 150 =150/937 16.01% 23.71 

48 Jet 1 Closed 8.22 52 =52/937 5.55% 8.22 

50 Eskimo 1 Closed 12.65 80 =80/937 8.54% 12.65 

53 Stampeder 1 Closed 63.24 400 =400/937 42.69% 63.24 

SUM 148.13 937 

MW Change solved for by 
PowerWorld 

Sum of 
Change 

Normalized 
Percentage 

Percentage 
*Sum change 
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Defining a Conditional 
Contingency Action 

• Many choices of various 
contingency actions are 
available  

• Model Criteria specifies 
a Boolean condition 
under which the action 
should be applied 
– Model Conditions 

– Model Filters 

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

• Model Condition, Model Filter, Contingency 
Element Relationship 

Three Model Conditions 

One Model Filter (Boolean Expression of other Criteria) 

Contingency “Action” 

Contingency Element groups together the Model Criteria with the Action 
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Model Condition Creation 

• Open the Contingency Analysis Dialog 

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

• Choose Records>Insert 



15 ©2013 PowerWorld Corporation 

Cowboy-Cardinal 1 345 kV Line  

• Disable if True in 
Ctg Ref State 
– YES (checked) 

• Object Type 
– Branch 

• Choose Object 
– Cowboy-Cardinal 

• Build Advanced 
Filter Definition 
– Online = NO 
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Cowboy-Seahawk 1 345 kV Line  

• Disable if True in 
Ctg Ref State 
– YES (checked) 

• Object Type 
– Branch 

• Choose Object 
– Cowboy-Seahawk 

• Build Advanced 
Filter Definition 
– Online = NO 
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Cowboy-Lion 345/138 kV 
Transformer 

• Disable if True in 
Ctg Ref State 
– YES (checked) 

• Object Type 
– Branch 

• Choose Object 
– Cowboy-Lion 

• Build Advanced 
Filter Definition 
– Online = NO 
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Model Filter Creation 

• Open the Contingency Analysis Dialog 

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

• Choose Records>Insert 
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Model Filter Creation 

• Choose AND Logic 

• Choose Conditions 
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Contingency Global Actions 

• Open the Contingency Analysis Dialog 

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

• Choose Records>Insert 
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Contingency Global Actions 

• Element Type 
=Generator  

• Element  
= Cowboy Generator 

• Action  
= Open 

• Status  
= TOPOLOGYCHECK 

• Model Criteria  
=OPEN Cowboy G1d 
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• Contingency Processing flowchart 
1. Apply ALWAYS actions and true CHECK actions 

2. Update topology (branch, bus status) 

3. Apply true TOPOLOGYCHECK actions 

4. Solve power flow 

 

5. Apply true POSTCHECK and TOPOLOGYCHECK actions 

6. Repeat steps 2-5 until no more POSTCHECK and no 
TOPOLOGYCHECK actions are done 

• Note: TOPOLOGYCHECK should only be used with 
Model Conditions related to bus/branch statuses 

 

Contingency Analysis Processing 
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Demonstrate the Function 

• Open the Case 

• Open the Auxiliary File “DefineAll.aux” 

– Show Model Conditions 

– Show Model Filters 

– Show Contingency Global Actions 

• Under no outage condition, run the 
contingency analysis tool 

– Show the Violation list 

– Show What Actually Occurred 
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Contingency Violation List 
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Contingency What Actually 
Occurred 
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Contingency What Actually 
Occurred 

• Using Advanced Filtering to show only 
Applied actions 
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POSTCHECK Demo: 
L_Cowboy-VikingC1 

Contingency Record 
elements are applied 

TOPOLOGYCHECK is done, 
but nothing meets the 
criteria so nothing is done 

Power Flow Solution Solves 

POSTCHECK is done and 
Viking-Dolphin transformers 
are overloaded so they 
opened 

Action occurs AFTER Power Flow 
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TOPOLOGYCHECK Demo: 
L-2_Roughrider-Raven 2&3 

Contingency Record 
elements are applied 

TOPOLOGYCHECK is 
done, Open Stampeder 
is met 

Power Flow Solution 
Solves 

Action occurs BEFORE 
Power Flow Solution 
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Dolphin-Raider Related 
Contingencies 

• Dolphin-Raider 

– RAS occurs to Open Viking #1 

 

 

 

• L-2_Dolphin-Panther/Dolphin-Raider 

– RAS occurs to Open Viking #1 and #2 

– RAS is triggered to Open Viking #1,  
but it says “was already open” 
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Outage Condition: 
Dolphin-Raider 

• Restore Contingency Reference 
• Take Dolphin-Raider out 
• Solve Power Flow 
• Set new Contingency Reference  
• Resolve all the contingencies 

– Notice “Brief What Occurred” 
– Disable if True in Reference State Matters!  
– Says “Model Criteria disabled…” 
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Outage Condition: 
Cowboy-Lion 345 kV/138kV Bank 

• Reopen case to start over 

• Take Cowboy-Lion outage 

• Solve Power Flow 

• Set as Contingency Reference 

• What happens for Contingency  
L-2_Cowboy-Cardinal\Cowboy-Seahawk 
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Compare TOPOLOGYCHECK and 
POSTCHECK implementation 

• TOPOLOGYCHECK  
• Apply 2 lines out 
• TOPOLOGYCHECK 

captures that three 
lines are out now, so 
the Open Cowboy G1 
occurs 

• Power Flow Solves 
• POSTCHECK captures 

that Viking-Dolphin 
transfoerms are 
overloaded 

• Etc…  

• POSTCHECK 
• Apply 2 Lines out 
• Nothing happens for 

TOPOLOGYCHECK 
 

• Power Flow Fails! 
 

• TOPOLOGYCHECK is 
necessary for solution 
to be reached. 
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Alternatives for Relay Action 

• Viking-Dolphin POSTCHECK RAS is 
essentially an over-current relay 

• 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 
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Contingency Analysis Options: 
Modeling\Transient Models 
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Object Labels 
 Unique Identifiers 

• Generator Labels 

• Branch Labels 
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Miscellaneous  
Definitions in an Auxiliary File 

//-------------------------------------------------------------------------------- 

// Set the participation factor for all generators equal to the maximum MW output 

//-------------------------------------------------------------------------------- 

SCRIPT 

{ 

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

} 

//-------------------------------------------------------------------------------- 

// Specify that all generators in the island response in proportion to their size 

//-------------------------------------------------------------------------------- 

DATA (CTG_OPTIONS, [UseAreaPartsMakeUpPower]) 

{ 

"Gen Part Factors"  

} 

 

//-------------------------------------------------------------------------------- 

// This creates an injection group containing both Viking Generators 

//-------------------------------------------------------------------------------- 

DATA (PARTPOINT, [PPntType:1,PPntType,BusName_NomVolt,PPntID,PPntPFInit,PPntParFac,PPntUseFixedParFac], 

AUXDEF, YES) 

{ 

"Viking G1 and G2" "GEN"  "Viking_1"  ""  "SPECIFIED"   150.00 “NO” 

"Viking G1 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,FilterLogic,FilterPre, 

                       DisableIfTrueInCTGReferenceState,EvaluateInRef],AUXDEF,YES) 

{ 

"Cowboy-Cardinal 1 345kV Line"       "BRANCH 'Cowboy_Cardinal_1'"  "Branch" "AND" "NO" "YES" "NO" 

   <SUBDATA Condition> 

     BusObjectOnline = "NO" 

   </SUBDATA> 

"Cowboy-Line 345/138kV Transformer"  "BRANCH 'Lion_Cowboy_1'"      "Branch" "AND" "NO" "YES" "NO" 

   <SUBDATA Condition> 

     BusObjectOnline = "NO" 

   </SUBDATA> 

"Cowboy-Seahawk 1 345kV Line"        "BRANCH 'Seahawk_Cowboy_1'"   "Branch" "AND" "NO" "YES" "NO" 

   <SUBDATA Condition> 

     BusObjectOnline = "NO" 

   </SUBDATA> 

"Dolphin-Panther 1 138kV Line"       "BRANCH 'Panther_Dolphin_1'"  "Branch" "AND" "NO" "YES" "NO" 

   <SUBDATA Condition> 

     BusObjectOnline = "NO" 

   </SUBDATA> 

"Dolphin-Raider 1 138 kV Line"       "BRANCH 'Dolphin_Raider_1'"   "Branch" "AND" "NO" "YES" "NO" 

   <SUBDATA Condition> 

     BusObjectOnline = "NO" 

   </SUBDATA> 

"Viking-Dolphin 2 345/138 Over 135%" "BRANCH 'Viking_Dolphin_2'"   "Branch" "AND" "NO" "NO"  "NO" 

   <SUBDATA Condition> 

     LineLimitPercent:2 > 135.00000 

   </SUBDATA> 

Etc… 

} 
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Model Filter  
Definitions in an Auxiliary File 

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

{ 

"OPEN Cowboy G1" "AND"  

   <SUBDATA ModelCondition> 

     "Cowboy-Cardinal 1 345kV Line"       "No" 

     "Cowboy-Seahawk 1 345kV Line"        "No" 

     "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 G1 and G2" "AND"  

   <SUBDATA ModelCondition> 

     "Dolphin-Raider 1 138 kV Line"  "No" 

     "Dolphin-Panther 1 138kV Line"  "No" 

   </SUBDATA> 

"Roughrider-Raven 1 & 2" "AND" 

   <SUBDATA ModelCondition> 

     "Roughrider-Raven 1 69kV Line"  "No" 

     "Roughrider-Raven 2 69kV Line"  "No" 

   </SUBDATA> 

"Roughrider-Raven 2 & 3" "AND" 

   <SUBDATA ModelCondition> 

     "Roughrider-Raven 2 69kV Line"  "No" 

     "Roughrider-Raven 3 69kV Line"  "No" 

   </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:1,FilterName,ActionStatus], AUXDEF, YES) 

{ 

"GEN 'Stampeder_1'  OPEN"                 "OPEN Stampeder G1"                  "TOPOLOGYCHECK" 

"GEN 'Cowboy_1'  OPEN"                    "OPEN Cowboy G1"                     "TOPOLOGYCHECK" 

"INJECTIONGROUP 'Viking G1 and G2'  OPEN" "OPEN Viking G1 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" 

} 

 


