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Overview

* Enhances the understanding of Remedial
Action Schemes (RAS) used with
contingency analysis

e Allows for the viewing and modification of
all RAS associated objects

— Remedial Actions, Remedial Action Elements,
Model Filters, Model Conditions, etc.
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Options

Contingencdies Results

Opening the
Dependency Explorer

- o ER

“ -Modeling
| i Basics
Generator Post-Contingency AGC
Bus Load Throw Over
Generator Maximum MW Response
Generator Line Drop and RCC
Switched Shunt Post CTG
Post-Contingency Auxiliary File
Transient Models
: Result Storage

- Limit Monitoring

- Contingency Definitions

-Remedial Action Definitions
-Legacy Definitions
- Distributed Computing
-Miscellaneous

Basics
Calculation Method
(® Full Power Flow
(O Linearized Lossless DC
(O Linearized Lossless DC With Phase Shifters

Topology Processing Mode
(®) Preserve All Breakers Induded in Contingencies

(O Use Incremental Topology Processing Mode

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

Use spedific solution options for contingencies
Modify Contingency Solution Options

oo OFF solution for each contingency

Open Dependency Explorer

Do Mot Use Past Power Flow Solution Action List

DC Method Options

Make-Up Power
When a contingency involving generation/load MW changes or
outages does not specify how to compensate for the lost power,
import the required power from these sources:
Determine Make Up Using
(®) Area Participation Factors specified below
O Generator Participation Factors From Entire Case Directly
O Same as Power Flow case

Make-up Power Tolerance e

r:l % ‘>| TU-S ;0_8 M ?&n Records = Geo~ Set~- W
Area Num|Area Name|Contingency Make Up| ~

1 11 0.00]

2 2(2 0.00

3 3|3 0.00

4 44 0.00

5 5|5 0.00
& 616 0.00 v

LY

Status |Initialized

| [refresh Displays After Each Contingency

Load Auto Insert Save

Other >

Start Run Close ? Help

Select the Dependency
Explorer option on the RAS
+ CTG Case Info dropdown
on the Tools tab of
Simulator ribbon interface

Tools

Solve ~

Restore

ils

Click the Open Dependency Explorer
button on the Options page of the
Contingency Analysis dialog
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Options Add Ons Window
’. % _gLI [ Fault Analysis -
%
4\ T (§ Time Step Simulation...
Contingency = RAS + CTG  Sensitivities . .
Analysis... Case Info = 2 Lihe Loading Replicator... M

Remedial Actions
Model Expressions
Model Conditions
Madel Filters

", Contingency Analysis...
Contingency Records
Contingency Modeling 4

Define Contingency Blo nd Global Actions

Dependency Explarer



Opening the

Dependency Explorer

e Option on local menu of objects that can
have dependencies

Select the Open
Dependency Explorer
option on Records

3 Injection Groups X Buses

m % "'||“' f.;'.g ;':_'3 ﬂ ?&D Records = Set = Columns ~ * HE* "@E

Filter | Advanced| = |Injection Gre Insert
dropdown of case \\@n Groups Parbapotonpors | DElete
information toolbar (or use \ Name ©  Area/Zone/Owner Filters v

sy

right-click local menu)

o \ Pan to Object on Open Onelines...
Ferndale Gen

2

3|RAS Baker gen ramp Open Dependency Explorer

4|RAS Boundary Gen Drop Auto Insert Injection Groups...
5|RAS CFAC Load Drop

6|RAS Coulee and Chief Jo gy Maintenance...

TIRAS Dwaorshak Gen Drop ra
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Dependency Explorer

Currently selected object known as the Top Object

Dependency Explorer l

- oKX

< |v = |v Find |RemediaIAcﬁon "Treeville Generation Run-Back Scheme'

Show Dialog Save Auxiliary

Used By Contains

- RemedialAction Treeville Generatior|| “ - RemedialAction Treeville Generation Run-Back Scheme'

v - RemedialActionElement Treeville Generation Run-Back Scheme' 'GEN 8195 'CHAD

w

| ModelFilterCondition ‘Path 1 > 95% OR Path 2 > 102%' '1'
ModelFilterCondition 'Path 1 > 95% OR Path 2 > 102%' '2'
ModelFilterCondition ‘Path 1 > 95% OR Path 2 > 102% '3
ModelFilterCondition 'Path 1 > 95% OR Path 2 > 102%' '4'
ModelFilterCondition 'Path 1 > 95% OR Path 2 = 102%' 'S’

i Bus '3195'

w - ModelExpression 'GT1 Run Back Value'

i Gen'8195 '

Gen '8196''2'

w -RemedialActionElement Treevile Generation Run-Back Scheme' 'GEN 3196' 'CHAM

~ -ModelFilter Path 1 > 95% OR Path 2 > 102%'

ModelFilterCondition 'Path 1 > 95% OR Path 2 = 102%' '1'

ModelFilterCondition 'Path 1 > 95% OR Path 2 > 102%' '2'

ModelFilterCondition 'Path 1 > 95% OR Path 2 > 10296 '3

ModelFilterCondition ‘Path 1 > 95% OR Path 2 > 102%' '4

ModelFilterCondition 'Path 1 > 95% OR Path 2 > 102%:' 'S’

FS

ModelFilter Path 1 > 95% OR Path 2 > 102% Path 1 > 95% OR Path
Mode! Filter Field Info

. View Filter Logic Refresh History List:

< > Collapse Expand

Collapse Expand Mavigate Dialog Delete

Mavigate Dialog Show Drag/Drop Editor

Name |Path 1> 95% CRPath 2 > 102% |

Logic or v

DisablelfTrueinRef |10 v

Memo | |

DataMaintainerAssign | v

Overridden |NO |

Dizlog

Headings | Concise Variable Names ks

Path 10 1o 1€ > 959

[Path 1C to 10 > 959

Path 14 to 18 = 95%

Fath 18 to 1C > 95%

|

Used By pane Contains pane
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Field Info pane

Filter Visualization pane




ap

Object Selection

(= Find |Remedial.ﬁ.n:tin:|n Treevile Generation Run-Back Scheme' | Show Dialog Save Auxiliary

Currently selected object shown in the top pane of the
dialog

— This will be referred to as the Top Object

Use the Find button to open object selector

Show Dialog button will open the user interface dialog
for the currently selected object

Save Auxiliary will save the Top Object and all of its
dependencies to an auxiliary file

— Format options are the same as those required by the
WECC RAS format

Navigation buttons allow scrolling through previously
selected objects
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Object Selection

Choose an Object - o IES

Object Type |Remedial Action kil
x| 2 entr EXpression ~|
-] Sort b Filter

Global Contingency Actions

Use Object Type L recian e Acters Sement
. fa
dropdown to pick the %[5 nterfoce Element
. . You can | Model Condition
type of object to display Model Condition Condition

Model Expression
BigGen Model Filter

1 Model Filter Cor™
Participation Po

'® Choose an Object - -
Remedial Actio . ) “

Remedial Action Object Type  Remedial Action "
String Expressi

X | 2 enfries
+|Sortby (JMame (@) Number

Use Object Chooser to @ |l Advanced v/Calatated Y

. . . £ DUSEPI'EFIhEIE Quick || Define | Remove
pick the specific object % | earch Next Search Al

You can use wildcard characters *or ?

to display |

~N BigGen QvalCffice Gen Draop
Treeville Generation Run-Badck Scheme

& Remove ? Help X cancel
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Contains Pane

. o Contains
¢ Dlsplays a ” Of the ObJeCtS -ModelFilterCondition 'Path 1 = 95% OR Path 2 > 102%''1' ~
M M M -ModelFilterCondition 'Path 1 > 95% OR Path 2 = 102%' '2'
CO nta I ned Wlth I n the -ModelFilterCondition 'Path 1 = 95% OR Path 2 > 102% '3
. -ModelFilterCondition 'Path 1 > 95% OR. Path 2 = 102%' 'S
Cu rre ntly SelectEd Top Object - ModelFilter Condition ‘Path 1 = 95% OR Path 2 = 102%''5'
- Bus Treevile GT2_13.80'
1 1 1 W ModEIExpressmn GT2 Fun Back Value'
¢ H Igh | Ightl ng - Gen Treeville GT1_13.80''1
i Gen ‘Treevile GT2_13.80"'2'
- R e d w -RemedialActionElement Treevile Generation Run-Back Scheme' 'GEN "Treeville ST_1:
L. ~ - ModelFilter 'Path 1 > 95% OR Path 2 = 102%'
e Result of Model Condition or - ‘ModelFilterCondition 'Path 1 > 95% OR Path 2 > 102% 't
. . -ModelFilterCondition 'Path 1 > 95% OR Path 2 > 102%' '2'
Model Filter is NO . -ModelFilterCondition ‘Path 1 > 95% OR Path 2 > 102% '3
-ModelFilter Condition 'Path 1 = 95%: OR Fath 2 > 102%''4
— G reen . -ModelFilterCondition 'Path 1 > 95% CR Path 2 > 102%' 'S
- Bus Treeville 5T_13.80'
e Result of Model Condition or v MFd;'E"E;ESS'?lT ST Output Afer urback
. . i Gen Treevile GT1_13.
Model Filters is YES - Gen Treevile GT2_13.80"'2
L Gen Treeville ST_13.80' L'
—_ Ye I I OW » - RemedialActionElement Treeville Generation Run-Back Scheme' 'GEN "Treeville GT1_
~ - ModelFilter 'Path 1 Unit 1'
PY M Od e I CO n d |t|o n or M Od e I -ModelFilter Condition ‘Path 1 Unit 1''1'
. . . -ModelFilter Condition 'Path 1 Unit 1''2'
Filter contains unlinked - Gen Treeville GT1_13.80"1
w -RemedialActionElement Treeville Generation Run-Back Scheme' 'GEN "Treeville GT2_
e I eme nts “  ModelFilter 'Path 1 Unit 2'
-ModelFilterCondition ‘Path 1 Unit 2 '1'
- B | U e - ModelFilter Condition ‘Path 1 Unit 2''2'
.. -ModelFilterCondition 'Path 1 Uinit 2''3'
* Model Condition or Model - Gen Treevile GT2_13.50"2
F| Iter Conta | ns a C| rcu Ia r V ?\?medlfl.?fEUTEl?nleTE 'I'[I."I-Elf:u'I"E Generation Run-Back Scheme' 'GEM "Treeville 5T_1
< »
reference

Collapse Expand
Mavigate Dialog Delete
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Contains Pane Buttons

e Collapse
— Collapse all nodes in the Contains tree view oo | | Expand

e Expand Mavigate Dialog Delete
— Expand all nodes in the Contains tree view Show Drag,Drop Editor

* Navigate

— Set the object that is currently selected in the Contains tree view as the
Top Object for the tool

e Dialog

— Open the user interface dialog for the object that is currently selected in
the Contains tree view

— This will allow modification of the selected object through the dialog
e Delete

— Delete the object that is currently selected in the Contains tree view
e Show Drag/Drop Editor

— Open an editor that will allowing modifying Model Filters by choosing
Model Filters and Model Conditions to add or remove from a Model
Filter

— More information on this is provided in later slides
©2017 PowerWorld Corporation 9



Contains Pane Local Menu

e Right click on the Contains pane to open the local menu
e Navigate to Object

elFilterCondition 'Path 1 > 95%: OR Path 2 » 102%' '1'

— Same as Navigate button cIFilterCont _ _
. . _ Mavigate to Object
e Show Dialog for Object efFilterCan _ _
. elFilterCont Show Dialog for Object

— Same as Dialog button elFiter Cond Delete Object

PY 1 eville GT1_
Delete ObJeCt pression 'S Find New Top Object

— Same as Delete button "Treevile G _

° Flnd New TOp ObJeCt .'TreeviIIEG Show Drag/Drop Editor |
) ] . ionElement ) eville GT
— Open the object chooser dialog for Top Object ter ‘Path 1 SR e

selection and navigate to a newly selected object  efFiterCondition Fath 1 > 35% OR Fath 2 > 102% ‘1

° Show Drag/Drop EdltOr elFilterCondition 'Path 1 > 95% OR Path 2 » 102%' "2
— Same as Show Drag/Drop Editor button

e Change Maximum Depth (6)
— The maximum depth of the tree view is set to 6 by default

— When limit is reached no additional detailed information is presented 1 s caann o
*  You will see ..more... e TIOCE .

— User can choose to increase the depth
e Don’t make too large as it could take minutes to refresh the dialog

©2017 PowerWorld Corporation 10



Used By Pane

. . Used By
o
Displays all of the objects
~ - RemedialActionElement Treevile Generation Run-Back Scheme' 'GEN "Treeville GT
u S e d by t h e C u r r.e nt | y ¢ L. pemedialAction Treevile Generation Run-Back Scheme'
~ - RemedialActionElement Treevile Generation Run-Back Scheme' 'GEN "Treeville GT
S e I e Ct e d Top Ob-IECt ¢ i.pemedilAction Treevile Generation Run-Back Scheme'

~ . RemedialActionElement Treevile Generation Run-Back Scheme' 'GEN "Treeville 5T

o H ig h | ig h t i n g ‘... RemedialAction Treeville Generation Run-Back Scheme'

— Red

e Result of Model Condition
or Model Filter is NO

— QGreen

e Result of Model Condition
or Model Filters is YES

— Yellow

e Model Condition or Model
Filter contains unlinked
elements

— Blue

e Model Condition or Model
Filter contains a circular
reference

< >

Collapse Expand

©2017 PowerWorld Corporation Navigate | | Dialog
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Used By Pane Buttons

e Collapse
— Collapse all nodes in the ey I
Used By tree view Navigate Dialog
e Expand
— Expand all nodes in the Used By tree view
e Navigate

— Set the object that is currently selected in the Used By tree
view as the Top Object for the tool
e Dialog
— Open the user interface dialog for the object that is
currently selected in the Used By tree view

— This will allow modification of the selected object through
the dialog

©2017 PowerWorld Corporation 12



Used By Pane Local Menu

e Right click on the Used By pane to open the
local menu o et e s e 1
. . _Vi"' Mavigate to Object
® NaV|gate to ObJeCt o ShnjDialngfnJri]hject I

Find Mew Top Object

— Same as Navigate button
e Show Dialog for Object

— Same as Dialog button
e Find New Top Object

— Open the object chooser dialog for Top Object
selection and navigate to a newly selected
object

©2017 PowerWorld Corporation 13



Field Info Pane

e Similar to a case information display for a single
object

— Lists all the fields vertically with edit boxes and
dropdowns

e Shows fields deemed relevant for RAS purposes

— Uses fields that are hardcoded as part of the Auxiliary
Export Format Description “Complete Case” button

e Fields that can be modified through a case
information display can also be modified here

— Color scheme is the same as that used for case
information displays

e Blue means enterable, green means toggleable, etc.

©2017 PowerWorld Corporation 14



Field Info Pane

e When showing information ModCardton Pt 1010 1 >95%
for Model Filters and Model ™= ==

MName [Path 1D to 1E > 95%

Conditions, the background  w..  pecrnnisosme sot

will be green if result is true,  meosempe o

pi n k if res u |t iS fa Ise :]i:::::f;lc'ruelnp.e|:|r.:j)0

° D | a | 9) g b utton EvaluatelnRef |10

— Open the user interface .

DataMaintainer Assign |

dialog for the selected
object

e Headings
— Use the dropdown to

change how the field labels
are displayed

— Corresponds to field
headers and variable names
as they are shown in a case
information display

Dialog

Headings | Condise Variable Names ~

©2017 PowerWorld Corporation
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Setting Object in the
Field Info Pane

Information shown in the Field Info pane corresponds to the object selected in
the Contains pane

ETEIE ModelCandition Path 1D to 1E > 95%
~ -RemedialAction Treevile Genera§on Run-Badk: Scheme’ A del Condition Field Info
~ -RemedialActionElement Treewle Generation Run-Back Scheme' 'GEM "Treeville GT1_13.¢
v ModelFilter 'Path 1 > 95% BR Path 2 > 102% hame [Path 10 to 1€ > 95% |
! V - ModelFilterCondition P 1 >95% OR Path 2 = 102%''1' Object |Branch '‘Path1D_115.0' 'PathlE_115.0''1 |
- ModelCondition 'PathViD to 1E = 95%
-ModelFilter Condition ‘Path 1 > 95% OR Path 2 > 1028 '2' FilterObjectType |Branch |
-ModelFilter Condition 'Path 1 > 95% OR Path 2 > 102%' '3
-ModelFilter Condition ‘Path 1 = 95% OR Path 2 > 102%''4
- ModelFilter Condition ‘Path 1 > 95% OR Path 2 > 102%' 'S DisableIfTrueInRef |r—JO ~ |
- Bug Treeville GT1_13.80'
V- ModelExpressmn GT1Run Back Value'
- Gen Treevile GT1_13.80'1" Memo [ |
Gen Treeville GT2_13.80" "2
v RemedialActionElement Treeville Generation Run-Back Scheme' 'GEM "Treeville GT2_13.1 DataMaintainerAssign | > |
* - ModelFilter 'Path 1 > 95% CR. Path 2 = 102%'
- ModelFilterCondition 'Path 1 > 95% OR Path 2 > 102% '1'
-ModelFilter Condition ‘Path 1 > 95% OR Path 2 > 1028 '2'
-ModelFilter Condition 'Path 1 > 95% OR Path 2 > 102%' '3
-ModelFilter Condition ‘Path 1 > 95% OR Path 2 > 102%' '4'
- ModelFilterCondition 'Path 1 > 95% OR. Path 2 = 102%' 'S’
- Bus 'Treevile GT2_13.80"
~ - ModelExpression 'GT2 Run Back Value'
- Gen Treevile GT1_13.80''1'
- Gen Treeville GT2_13.80"'2
~ - RemedialActionElement Treeville Generation Run-Back Scheme' 'GEM "Treeville 5T_13.8(
~ - ModelFilter 'Path 1 > 95% CR Path 2 = 102%'
- ModelFilter Condition 'Path 1 > 95% OR Path 2 > 102%' '1'
-ModelFilter Condition ‘Path 1 > 95% OR Path 2 > 102%%' '2'
-ModelFilter Condition 'Path 1 > 95% OR Path 2 > 102%' '3
-ModelFilter Condition ‘Path 1 > 95% OR Path 2 > 102%' '4'
- ModelFilterCondition 'Path 1 > 95% OR. Path 2 = 102%' 'S’ W

FilterLogic | anD v|

EvaluatelnRef |10 v|

Collapse Expand
Navigate Dialog Delete Dialog

Show Drag/Drop Editor
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Filter Visualization Pane

Filter visualization
will appear if
selecting a Model
Filter (or Advanced
Filter) in the
Contains pane

Left clicking on a
Model Filter in the
visualization will
set the Top Object

Right clicking on an
object in the
visualization will
open the user
interface dialog for
that object
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Path 1 > 95% OR Path =5

-

View Filter Logic

Path 1D to 1E >

Path 1Cto 1D >

Path 1A to 1B >

Path 1B to 1C >

Refres

95

55

55

95

Path 2 > 102%

History List:

17



Drag/Drop Editor

e Allows modification of Model Filters by adding or
removing other Model Filters or Model Conditions

e Adding
— Left click and drag the | "™ —
Model Filter or © vodelFiter =
Model Condition O Mo Gondtr b Otine_©funber
from the editor Path 1> 100%
and drop it on the ity
approp riate Drag/Drop here to Delete EEE EEEEE z
Model Filter in the
Contains pane

e Removing

— Left click and drag a Model Filter or Model Condition
from a Model Filter in the Contains pane and drop it on
the Drag/Drop here to Delete section of the dialog
©2017 PowerWorld Corporation 18



