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Main Focus and Motivation

* Model Explorer and Case Information Displays

— Provide access to all object types and fields that are
available through auxiliary files and SimAuto

— Understanding these are key to accessing and
manipulating data through your own programs and
auxiliary files

— Object fields are self-documenting with hints
provided in case information displays
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Main Focus and Motivation

e Auxiliary Files
— Data sections contain user settings and input that
should be applied to particular tools
e Steady-state and transient stability contingency definitions
e Options for running contingency and transient stability
analysis
— Script sections allow automated control of the software
through script commands
e Run steady-state contingency analysis
e Run transient stability analysis
e These same script commands will be used with SimAuto
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Main Focus and Motivation

* Most important questions
— Do | need to automate?

— Does Simulator already do what | need to do
without writing scripts?

— Does Simulator already do what | need to do
without using SimAuto?

— Will PowerWorld add the feature | need without
me having to write my own code?
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MODEL EXPLORER AND
CASE INFORMATION DISPLAYS
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Model Explorer

 Encapsulates most Case Information Displays

* Provides means of navigating through almost
all of the data in the model

e Available from a few places
— Case Information Ribbon Tab
B_ Tools Ribbon Tab
— Quick Access Toolbar
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EH Branches state
HH Buses
Bl DCTransmission Lines
Bl impedance Correction Tables
F®, Line D-FACTS Devices
ﬁ Line Shunts
EI‘ Loads
@ Mismatches
B MultiTerminal DC
HH switched Shunts
@ Three-Winding Transformers
@ Transformer Controls
BI‘ Voltage Control Groups
ﬁ Voltage Droop Controls
ﬁ V5C DC Transmission Lines
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ﬁ Transfer Directions
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Solution Details

Case Information and Auxiliary
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Open Mew Explorer

- o x
X Generators X Buses
I g D & % Ak % 2% da ?&"I ™ Records >~ Geo= Set~ Columns~ [ I"ﬁ“g' "Hﬂv ¥ &' E%E i) = @I Options ~ e‘TOOl ba r
: Filter |Advancdd - | Generator - ~ | Fifd.. Remove Quick Filter
Mumber of| 1D Mame of Bu Status [Gen MW|Gen Mvar|Set Volt | AGC[AYRMVA Base|Max MW Max Mvar| Sub Mui
Bus Bus P
1| 112§ 1 WELLFORD 2 2 Closed  1.60  0.81 1.03038 VE5 Vi 192 1.60 0.81 11203 W .
Filterbar
3| 11294 1 GREENVILLE 231 Closed  1.02 0,52 1.04000 VES v 123 103 0.52 11299 Gl
4| 11294 2 GREENVILLE 28 1 Closed 1.2 0,52 1.04000 VES vEp 123 1.03 0.52 11299 Gl
5| 11294 3 GREENVILLE 231 Closed  1.02 0,52 1.04000 ¥ES Ve 123 1.03 52 11299 Gl
6 11294 4 GREENVILLE 231 Closed  1.02 0,52 1,04000 VES 1,23
7| 11299 5 GREENVILLE 281 Closed 110 056 1.04000 YES 1.32 . .
3| 11294 6 GREENVILLE 25 1 _ ccccishn ES 1,32
o e | e =4 2 The options available
) YES
1 1130] 1 UNIONS3 [] Show Data View 3 VES
12 11303 2 UMION 53 EH Display/Column Options... 3 YES Y th C
12 Tiaj2 owonss By Display P e on e Lase
#h Find... Ctrl+F YES
M VES ¥ . .
— s ntormation right-
— VES ¥
18| 11315 1 GAFFNEY33 . VES ¥ .
9] 11316 1 GAFFNEY34 elete VES ¥ | k I I
20| 11320 1 LOCKHART 2 ~ 0 ¥ES v C IC Oca n lenu a re
21| 11320 2 LOCKHART 2 Generator records * o vEs v
22| 11321 1 LOCKHART 3 Plot y o vEs .
= I labl th
24 11322 1 LOCKHART 4 Geographic Data View ¥ Jo vEs vis 4,32 a SO aval a e On e
25| 113251 GREERS2 S YES Vil 6.60
»
26| 11326 1 GREERS3 Seiegoitoinne 6 ¥ES Vil 6.60 .
i Copypasirsend v | s v Case Information
i VES Vs
—] R Save As ’ YES Y§S .
VES Vs
AURE
31| 11333 1 GAFFNEY41 @s Load * o ves vis 5.16 TOOIba r d | rectly
32| 113341 CARLISLE41 s ) YES S 3.48
YES .
34 11336 1 PACOLET 32 ¥ Advanced Filter... ) YES YES 1.32 b th d I
35| 113391 FORT MILLS2 B nced Sort. 0 YES YES 1800 a Ove e |S p ay
36 11340 1 FORT MILLS 3 deeh 0 YES YES 18.00
37| 11340 2 FORT MILLS 3 f() Define Expression... 0 VES YES  18.00
VES YES
39| 11348 1 PIEDMONT 35 DSy B =S b0 VES VES
40| 11335 1 GREENVILLE295 FH  Refresh Display i3 VES VES
41| 11336 1 GREENVILLE296 3 VES VES
43| 11356 2 GREENVILLE296 Help (F1) YES YES
43| 11357 1 GREENVILLE297 , |5 ¥ES vES
43| 11362 1 WARESHOALS22 Form Control ) YES VES
45| 11363 1 WARESHOALSZ 3 Closed 0.0 0.27 1.04000 YES YES
Open YES YES
Open YES YES
Open YES YES
29| 113721 SALEM 143 Closed 193.36 1332 1.04000 vam.ssea rC h TOO I ba r
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Model Explorer:
Explore Pane

&

Explore  Fields

 Explore Pane contains a hierarchical = ...
list of most of the objects contained
in the model
— Ten Primary Folders, with only
Network and Aggregations folder .

expanded by Default

 Network Folder
— physical devices

Eln =R
S a0 S ow oW

=
=]

FoH B P T e B

EEE
o 5 5

e Aggregations Folder
— groupings of physical objects o o snt A

Contingency Analysis

i
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Optimal Power Flow
Tools and Add Ons
Transient Stability
User-Defined

© 2019 PowerWorld Corporation Open New Explorer 8



Model Explorer:
Explore Pane Tips

&

=
a
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 Grayed out entries indicate that L -
objects of that type are not
presently definedinmodel .=

* To open a new separate Model .
Explorer window
— Hold down the CTRL key and then

left click on an entry in the Explore
Pane

— Or just click the button
Open New Explorer

Balancing Authorities
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N
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nfarmation an
Contingency Analysis
Optimal Power Flow
Tools and Add Ons
Transient Stability
User-Defined
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Model Explorer

* Fields Pane

— Provides access to all of the fields available to show
on the active case information display

— Similar to the Display/Column Options
 Recent Tabs

— List of the most recently viewed case information
displays

— Easier to manage than multiple windows
— Kind of like “tabbed browsing”
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Model Explorer Options

e To access options, right-click
on any of

Explore Pane
Fields Pane
Recent Tabs

Toolbar

Searchbar
Filterbar

e Options available

Toolbar (Top)

Searchbar (Bottom)
Filterbar (Top)
Fields Pane Location

Save Recent (10

Show Mumber of Objects

Insert User-Defined Case Info

Femove User-Defined Case Info

Specify location of Toolbar,
Searchbar, and Filterbar

Specify location of the Fields

Pane

Specify the number of Recent

Tabs to maintain

Show Number of Objects

Insert and Remove User-
Defined Case Information

displays

Show Number of Objects

Explore

Explore | Fields

Recent
Metwark

Branches By Type
HH Branches Input
ﬁ Branches State
ﬁ Buses
ﬁ DC Transmission Lines
QI‘ Generators

14

ﬁ Impedance Correction Tables
B8 Line D-FACTS Devices

ﬁ Line Shunts

ﬁI' Loads

ﬁ Mismatches

B8 Multi-Terminal DC

HH switched Shunts

ﬁ Three-Winding Transformers
ﬁ Transformer Controls

QI‘ Violtage Control Groups

ﬁ Violtage Droop Controls
ﬁ VSC DC Transmission Lines
Aggregations

ﬁ Areas

ﬁ Ealancing Authaorities

ﬁ Bus Pairs

ﬁ Data Maintainers

B, injection Groups

QI‘ Interfaces

ﬁ Islands

Bl Multi-Section Lines

ﬁ MW Transactions

QI‘ Momograms

ﬁ Owners

ﬁ Substations

ﬁ Super Areas

ﬁ Tielines between Areas

ﬁ Tielines between Balancing Authorities
ﬁ Tielines between Zones

ﬁ Transfer Directions

ﬁ Zones

Solution Details

Case Information and Auxiliary
Contingency Analysis

Optimal Power Flow

Tools and Add Ons

Transient Stability
User-Defined
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Explore

Explore | Fields

Recent
Metwark
Branches By Type
HH Eranches Input (32230)
HH Branches State (32230)
HH Buses (25000)
ﬁ DC Transmission Lines
QI‘ Generators (4834)
ﬁ Impedance Correction Tables
B8 Line D-FACTS Devices
ﬁ Line Shunts
9 Loads (9441)
HH Mismatches (25000}
B8 Multi-Terminal DC
HH switched Shunts (348)
ﬁ Three-Winding Transformers (750]
ﬁ Transformer Controls (7530)
QI‘ Violtage Control Groups
ﬁ Violtage Droop Controls
ﬁ VSC DC Transmission Lines
Aggregations
HH Areas 31)
HH Balancing Autharities (1)
ﬁ Bus Pairs
ﬁ Data Maintainers
B, injection Groups
QI‘ Interfaces
8 Islands 1)
Bl Multi-Section Lines
ﬁ MW Transactions
QI‘ Momograms
ﬁ Owners 1)
HH substations (3259)
ﬁ Super Areas (1)
ﬁ Tielines between Areas [1398)
ﬁ Tielines between Balancing Authorities
ﬁ Tielines between Zones
ﬁ Transfer Directions
ﬁ Zones (1)
Solution Details
Case Information and Auxiliary
Contingency Analysis
Optimal Power Flow
Tools and Add Ons
Transient Stability
User-Defined
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Fields Pane Location

k S -
Toolbar I-Tﬂp] Model Explorer: Buses Tab with Explore — ] X
searchbar (Bottom » Fields
[ ] g D % ')H" fu'g :0_3 M lmn 717 Records~ Geo~ Set~ Columns~ ' wmh' wqh' b Options = -
Explore | Fields
H F £ Filter |Advanced - |Bus - = | Find... Remove Quick Filter ~
Filterbar (Top) Find Field... Add -
MNumber|Area Num Name Area Name Mom kV| PU Valt |Volt (kV)| Angle [C A
Available Fields <- Remove
f : i 1 11 NEWEERRY 1 Upstate South Carolina 1.0
Fields Pane Location P & Tabwith Explore : kf"g Name . 2| 11002 11 NEWEERRY 2 Upstate South Carolina 1.0
. Name Nominal kv 3| 11003 11 Upstate South Carolina 1.
. GGG 4] 11004 11 Upstate South Carolina 1
Save Recent (10 Left Side ® Humber 5| 11005 1N Upstate South Carolina 1.0
@ Object ID [for use in AUX or P 6| 11006 11 N Upstate South Carolina 1.0
i . i > Area 7| 11007 11 POMARIA 1 Upstate Sauth Caralina 1.
Show Number of Objects Right Side Balancing Authority 3| 11008 11 POMARIA 2 Upstate South Caralina 1.
» Bus Shunt 8 11009 11 WHITMIRE 1 Upstate South Carolina 1.0
o Eia v 10| 11010 11 WHITMIRE 2 Upstate South Carolina 1.
- < > 11 1101m 11 SPARTAMNEURG 11 Upstate South Carolina 1.
|r|5E|'t USEF-DEfIr‘IEd CESE lnfc' 12 1102 11 SPARTANBURG 12 Upstate South Carolina 1.
Expand Coll 131 11013 11 SPARTAMBURG 14 Upstate South Carolina 1
. 14] 11014 11 SPARTAMBURG 16 Upstate South Carolina 1
Remove User-Defined Case Info Frozen Calumns < = >
Reset to Factory Defaults Search Search Now Options =
Madel Explorer: Buses Left Side Madel Explorer: Buses Right Side — m] X
- Buses _ -
Explore 0 % || Felds o g || B Explore 7 Fields 2
AT, M OPT. +.0 .00 = = 7 = -
v Recent o e e r_-| Hr Ik 8 2% w Recent ~ I"_'l [EEr i [ - 8 Records * Geo~v %  Options Find Field.. Add
JE—— 5 Filter | Advanced ~ |Bus Bu Filter |Advanced - |Bus - | ——— 5
wvailable Fields «- Remove w wailable Fields <- Remove
v Netwark Network Mumber|Area Num Name Area Name ~
Branches By Type ® Long Mame A Branches By Type ® Long Mame A
B Branches Input Sjtians 1 Bl Branches Input 1[To01 11 NEWBERRY 1 Upstate South Carolina L) [
HH Branches State ® Name_Nominal kV 2 B Eranches state 2| 11002 11 MEWEBERRY 2 Upstate South Carolina ® HName_Nominal kV
ﬁ Buses @® HMumber 3 ﬁ Buses 3| 11003 11 MEWBERRY 3 Upstate South Carolina @ Number
B DC Transmission Lines ® Object ID (for use in AUX o 4 B DCTransmission Lines 4| 11004 11 NEWEBERRY 4 Upstate South Carolina ® Object ID (for use in AUX o
B9 Generators y Area 5 HP Generators 5[ 11005 11 NEWBERRY 5 Upstate South Carolina 3y Area
Bl Impedance Carrection Tat Balancing Authority ? ﬁ Impedance Correction Tat ? ::::x_? :H ES';\}?;TF: ! SS::::: g;z:: E:;;:::: Balancing Authority
FH Line D-FACTS Devices > Bus Shunt B Line D-FACTS Devices e : = > Bus Shunt
X - 8 X 8| 11008 11 POMARIA 2 Upstate South Carolina .
B Line shunts CElCL!lEtEd Field ) g HH Line shunts a| 11000 11 WHITMIRE 1 Upstate South Carolina CElCL!lEtEd Field )
£ Loads Contingency Analysis v 10 B Loads 10| 11010 11 WHITMIRE 2 Upstate South Carolina Contingency Analysis v
EH mismatches < - 0 > 11 B Mismatches 11| 11011 11 SPARTANBURG 11 Upstate South Carolina < - B Y
BB Multi-Terminal DC 12 B®, Multi-Terminal DC 12| 11012 11 SPARTANBURG 12 Upstate South Carolina - -
FH switched Shunts Expand | [ Collapse ] 1‘31 B switched Shunts 13| 11013 11 SPARTANBURG 14 Upstate South Carolina B
Wi M 14| 11014 11 SPARTANBURG 16 Upstate South Carolina
E Iir_e_elz.'\_.fl_n_d_lz?ﬂ_a_r:fforrr v || Frozen Columns <Bli E Iir_e_e;}’\_.’l_n_d_lgg_;il’:_anfforrr v eml T seloneoziimme s s oo Frozen Columns
Open New Explorer Reset to Factory Defaults Search Open New Explorer Search Search Now - Reset to Factory Defaults
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e Very similar to the Model Explorer

e Contains case information displays for one-line
display objects

 Provides means of navigating through data
contained on a one-line in tabular form

* Available from the Onelines ribbon tab = Active
& ribbon group = List Display menu = All Display
Objects option

Display Explorer

BB ERE ®H- Case: ACTIVSg25k.pwh Status: Initialized | Simulator 21

File Case Information Draw Onelines Tools Options Add Ons Window L2

R 3 ' ' ) . P o L 12 - —
Edit Mode I I—\ l- H-" : E BAUE v Vigw v 'm. 'a. g&, Dynamic Formatting Toggle Full Screen &H TU‘?Stia ‘1 : D E_I
R o ) &1 a i Custom Hint Values...  Keyboard Shortcuts o o ™ FH
Run Mode Oneline Contouring GIS List 2D View - || . - . . . Bus Substation Oneline  Data Open
Options... v Tools~ | Display > 0:4342% ~ | | Default Drawing... Find Text in Oneline... View... View... Viewer.. View Windows ~
Mode Active Z Genera | Options Views o~
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Display Explorer

O

List only selected oneline objects Same structure as Model Explorer

Display Explorer: all Objects = O X
o z All Objects
e : D B R RGN f&n Records * Set v Columns = [Bf~ G0~ . B EEEET: fg ~ BH  Options =
Explore  Fields
Filter | Advanced ~ |ScreenObject - « | Find... Remove Quick Filter =
Recent ~
@ All Objects Type ¥/Longitude|Y/Latitude Location Layer Mame Layer Shown|Selectable In Edit|Use Conditional|Low Zoom
Location Maode Zoam
hd Metwork - -
ﬁ Buses 1JLine -124.731 48,171 ContourStencil  YES NO MO i
o . 2|Line -35.464 31.693 Borders YES NO YES i
BH DCTransmission Lines 3|Line -88.307 30.228 Borders YES NO YES 1
ﬁ Generators 4|Line -54,552 36.1 Borders YES MO YES [
@ Line D-FACTS Devices 5[Line -110.000 36,998 Borders YES MO YES [
ﬁ Loads B|Line -122.312 37.897 Borders YES MO YES [
B series Capacitors 7|Line -119.721 33 Borders YES MO YES i
@ Switched Shunts &|Line -120.108 33.895 Borders YES MO YES [
ﬁ Three-Winding Transform 9lLine -118.326 33.298 Borders YES MO YES [
10| Line -118.424 32,200 Borders YES MO YES [
B Transformers 17| Line -119.454 33.215 Borders YES MO VES i
B Transmission Lines 12|Line -120.295 34.022 Borders YES MO YES [
Aggregations 13|Line -119.380 34,003 Borders YES MO YES [
Background 14(Line -122.00 38,103 Borders YES NO YES 1
Branch Symbals 15| Line -121.311 38.069 Borders YES HO YES [
Fields w 16|Line 121,833 38.058 Borders ¥ES MO VES [
. 17|Line -122.41% 37.861 Borders YES NO YES [
[]show Only Objects Selected 18|Line 122,378 37,827 Borders YES MO YES 1
How to list grouped objects 19|Line -122.367 37.501 Borders YES MO YES [
List objects only 20]Line -117.154 32,689 Borders YES NO YES [
List groups only 21]|Line -122.424 37.828 Borders YES NO YES [
List both objects and groups 22|Lline -122.372 37.902 Borders YES NO YES 1
23[Line -122,469 37.965 Borders YES NO YES i
) 24Line -122.516 37,778 Borders YES NO YES i
| 25| Line 122,517 37.730 Borders YES NO YES v
< >
Open New Explorer i Search search Mow Options =

Save oneline to display auxiliary file
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Case Information Displays

e Case Information Displays show the power system
model data and results in tabular format

e Case information displays show information about
— buses
— generators
— lines/transformers
— loads
— areas, zones
— and everything else
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Model Explorer:

Generator Case Information Display

O

Model Explorer: Generators = O X
Explore z X Generators X Buses
— PR Bl Gl 5% A T Records v Geo+ Set+ Columns - B~ gi- UE- S BH- OV - B options -
ST PR Filter | Advanced = |Generator - = | Find... Remowve Quick Filter =
Recent ~
v 1 Network Number of | Fuel | 1D ‘ Name of Bus ‘ Status ‘ Gen MW | GenMvar | setvolt | acc ‘ AVR ‘ MVABase | Ma~
Bus Type
@ ::::::: EI'DT:I':)E 1 11284 El::fral'l WELLFORD 2 2 Ejlr;l:f]d 1.60 0.81 1.03038 ":Eg ":Eg 1.92
i Branches state 3 11299 Natural 1 GREENVILLE 28 1 Closed 1.0 D52 104000 YES  YES 1,23
@ Buses 4 11299 MNatural 2 GREEMVILLE 281 Closed 1.0 0.52 1.04000 YES YES 1.23
ﬁ DC Transmission Lines 5 11299 MNatural 3 GREEMVILLE 221 Closed 1.0 0.52 1.04000 YES YES 1.23
ﬁ:q Generators 6 11299 MNatural 4 GREEMVILLE 281 Closed 1.0 0.52 1.04000 YES YES 1.23
R Impedance Correction Ta 7 11299 Natural 5 GREEMNVILLE 28 1 Closed 1.10 0.56  1.04000 YES  YES 1.32
ﬁ:l:l Line D-FACTS Devices 8 11299 MNatural 6 GREEMVILLE 281 Closed 1.10 0.56 1.04000 'r:ES 'r:ES 1.32
ﬁ Line Shunts El 11299 MNatural 7 GREEMVILLE 221 Closed 1.0 0.56 1.04000 YES YES 1.32
Hydro Open YES YES
ﬁ:ﬂ Loads 11 11303 Hydro 1 UMICN 5 3 Closed 1.30 0.08 1.02222 YES YES 1.56
ﬁ Mismatches 12 11303 Hydro 2 UMNION S 3 Closed 1.30 006 1.02222 YES YES 1.56
ﬁ:ﬂ Multi-Terminal DC 13 11304 Hydro 1 UMICN 5 4 Closed 1.30 0.08 1.02222 YES YES 1.56
ﬁ Switched Shunts Coal Open YES YES
HH Three-Winding Transforn 15} Coal Open VES YES
ﬁ Transformer Controls — Coal Open VES YES
ﬂ:” Voltage Control Groups Coal Open 'ES ‘B
) 18 11315 Matural 1 GAFFMEY 3 3 Closed 50.56 25.76 1.06169 YES YES 60.72
[ voitage Droop Controls 19 11316 Matural 1 GAFFNEY 3 4 Closed 50,56 2576  1.06169 YES  YES 60,72
@ W3C DC Transmission Ling 20 11320 Hydro 1 LOCKHART 2 Closed 3.60 1.36 1.03500 YES YES 4,32
b Aggregations 21 11320 Hydro 2 LOCKHART 2 Closed 3.60 1.36 1.03500 YES YES 4,32
@ Areas 22 11321 Hydro 1 LOCKHART 3 Closed 3.60 1.38 1.03500 YES YES 4,32
HH Balancing Authorities Hydra Cpen YES  YES
ﬁ Bus Pairs 24 11322 Hydro 1 LOCKHART 4 Closed 3.60 1.38 1.03500 YES YES 4.32
ﬁ Data Maintainers 25 11325 Matural 1 GREER 5 2 Closed 5.50 2.80 1.04436 YES YES 6.60
o 26 11326 MNatural 1 GREER 5 3 Closed 5.50 2.80 1.04436 YES YES 6.60
B5 Injection Groups Hydro Open YES  YES
E Interfaces " Coal Open VES  YES v
lelzmAde £ b3
Open MNew Explorer ! Search Search Mow Options =
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Case Information Displays

 Most case information displays can be opened from the
Model Explorer

— Case info displays also are integrated into many Simulator
dialogs
e Case Information Features
— Find, Search For Text
— Sorting
— Filtering
— Copy/Paste to/from a spreadsheet
— Column Contouring
— Column Metrics
— Etc.

e User-Defined Case Info Displays

— Useful for finding fields for objects that do not have a default
case information display, i.e., Contingency Options
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Case Information Displays Options

 From the Options ribbon tab select

Simulator Options...

e Go to Case Information Displays page

Select option category

Power Flow Solution
Environment

- Oneline

-File Management
Case Information Displays
Message Log
‘... Distributed Computing

Save to M

PowerWorld Simulator Options

Case Information Displays

=

(All settings below are only saved to the Registry)

Enterable Field

l:l Change
l:l Change
At or Exceeding Limit Field l:l Change
l:l Change
l:l Change
Field not presently used l:l Change
Background l:l Change
Heading Background l:l Change
Data Fill Background Color |:| Change

Set Case Info Factory Default Colors

Toggleable Field

Normal Field

Special External Field

Light Colors Dark Colors
Highlight Selected Objects
0O Highlight Objects with Change

Selected? = YES

r Use Condse Variable Names and AUX Headers

Use Defined Mames in Variable Name Locations
[ use Data Maintainers as fiters

[ bisable Auto Refresh

y prompt about saving SUBDATA to AUX

View Modify Default Font
Default Row Height

Show Grid Lines
Column Heading Options
Column Headings
(®) Normal Headings
(O Use Variable Names

Use Word Wrap

s

X

Use Normal Headings or Variable

Names
Variable Names are important when working
with auxiliary files and SimAuto

efault Font and Row Height for all
case info displays

Word Wrap | I headi
e Word Wrap long column headings

Show Header HIHIF

Copy/Send Options

Indude Object Mame
[Mincude Column Headings
Key Fields to Use

@ Primary

(O secondary

(O Label

Column Metric Hints
[]show Column Metrics as Hints
[Juse Absolute Values

Treatment of blank cells
@ Treat as zero
(O 1gnore for calculation

Cancel

Hints explain field when mouse floats over
column heading. This is a means of built-in

\documentation for fields.
Options when using the Copy and
\ Send local menu options

Key field to use when auxiliary file SUBDATA

and also identifying objects in some fields

A :
Determine how variables are

specified when saving auxiliary files

N

Relevant when saving generator
and load data to auxiliary files

18



Color Schemes

Field Colors

Enterable Field
* Fields that you can edit directly on the case info display
Toggleable Field Flose

* Double-click to change the value, or click the button to view and select from the available | @ Closed '
toggle choices

Special External Field

e Fields that cannot be entered inside Simulator, but can via Paste from Excel or AUX file
read

Field not presently used

* Datais not applicable, e.g., when a generator is open and all the fields appear gray
Normal

* Field cannot be changed directly by user
At or Exceeding Limit

* Limit Monitoring settings impact relevant objects

Open

Background Colors

Background and Heading Background are self-explanatory
Data Fill Background
* Background used when filling in data via mouse drag to be the same as other data

© 2019 PowerWorld Corporation 19



nght Color Scheme

Heading
Background

X Generators

Default Case Information

Heading Key

Buses

Enterable
Field

Toggleable
Field

Heading

Field Required Field

m ia % "H“' _'3 ;':'_3 ﬂ ?&D Records = Geo = Set~ Columns - T e b %* 1%?;; ) = Options - ° °
Filter |Advanced - enerator - - | Fi . Remowe Quick Filter = At lelt
Normal Number of ‘ Fuel | 1D ‘ Name of Bus | Status ‘ Gen MW ‘ Min MW ‘ Max M ‘ Gen MW A" 1 A Field
. Bus Type poi
1 11294 Matural 1 WELLFORD 2 2 Closed 1.599 0,60
TEXt Coal Open
3 11299 Matural 1 GREEMVILLE 281 Closed 1.024 0.1
4 11299 Matural 2 GREEMVILLE 281 Closed 1.024 018
5 11299 Matural 3 GREENVILLE 281 Closed 1.024 0,30
& 11299 Matural 4 GREEMVILLE 2281 Closed 1.024 0.4
7 11299 Matural 5 GREEMVILLE 281 Closed 1.099 0.54
3 11299 Matural & GREEMVILLE 281 Closed 1.099 0.29
9 11299 Matural 7 GREENVILLE 281 Closed 1.099 0,30
Hydro Open
1 11303 Hydro 1 UMIOMN 5 3 Closed 1.299 0.42
12 11303 Hydro 2 UNION 53 Closed 1.299 0.23
13 11304 Hydro 1 UMNION 5 4 ‘Closed . 1,299 042
14 Coal WJpen '
15 Coal iOpen
16 Coal i0pen ;
17 Coal {Open '
13 11315 Matural 1 GAFFMEY 3 3 Closed 50.564 16.87 40,00 50.56
19 11316 Matural 1 GAFFMEY 3 4 Closed 50,564 20.09 40,00 50,56
20 11320 Hydro 1 LOCKHART 2 Closed 3.597 1.64 3.60 3.60
21 11320 Hydro 2 LOCKHART 2 Closed 3.597 1.38 3.60 3.60
22 11321 Hydro 1 LOCKHART 3 Closed 3,547 1.61 3.60 3.60 W
£ >

Background

Data Fill Background

© 2019 PowerWorla cui puiauun 20



Default Case Information
Dark Color Scheme

Heading Key Heading Toggleable Enterable
Field Required Field Field Field

A

X Generatoss X Buses

= OPT. | +.0 .00 1L - - - - B - RIH-iEv |7||I';ﬂv [0 ='--v ZORT N 4 . -
m B >,|" 00 +.0 ﬂf&n Records Geo Set Columps = o7 % e Tl @ Options

r ~ #ind... Remove QuigdeFilter ~
0 0.60 1

Filter -‘-‘-.d\.-'ancea x | Generator

MNumber of . uel 1D
BEus Type
1] 11294 | Matural1
2 al

aen MUY set
paint

Normal

Text

1

Field not
presently

used

IE!!H (= SR, R T !!!!!!!!!!'

1 ) |2 2
11321 |Hydro |1 ( s W

d >

Backgroun

Data Fill Background
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Case Information Toolbar

e Many common Case Information Display actions are
available from the Case Information Toolbar

e By default, this toolbar is visible with all case information

displays
Find Copy, Paste, and Advanced Define
. Y Search Text Send Sort  Expression
Show Dialog | Bus View Advanced
Set Decimal Set Field Values Filter Refresh
Places il
: m Fd % Ak a0 2% f&u I Records * Geo~ Set+ Columns ~ "' HE"’ H,%}E* A %' i%ﬁ fi) - B Options -
ty T
Data View| Auto-Size - .
Column Geographic Data Auxiliary File Headings,
Width _ View Options Key Fields,
dths Options Specific Set et
Display/Column  to Object Type Get Column Area/Zone
Options Metrics, etc. Filters
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Show Dialog

Bring up any
object’s dialog by
choosing Show
Dialog

Example:

— Generator

Generator Options

Bus Mumber = Find By Number Status
: () open
BusName |GREENVILLE 28 1 | | Find By Name - Generator MVA Base
Clozed
Area Mame |Upstate South Carc Fuel Type Matural Gas -
Labels ... |no labels | Unit Type UM {Unknown) "

Power and Voltage Control  Costs

Power Control

MW Setpoint 1.024

Min. MW Qutput 0,304
Max, MW Qutput 1.025

Voltage Control

Fault Parameters Owners, Area, etc  Custom  Stability

MW Output

Available for AGC

Enforce MW Limits during automatic contral

Part. Factor 1.02

Myvar Qutput 0.522 Available for AVR Regulated Bus Mumber | 11292
Min Mvars -0.114 SetPoint Voltage 1.040000
[Juse Capability Curve
Max Mvars 0.522 SetPoint Voltage Tol 0.00000
Muvar Capability Curve Remote RegFactor 100.0
MW Min Mvar Max Mvar - Line Drop Compensation

i Use LDC Mo w

“

3 Xcomp 0.000100

_}

= " Recomp 0.000000
Wind Control Mode Voltage Droop Control

Mode Mone [ MName

Power Factor 1.0000| % Find... Clear Add...
0K Save Save to Aux Delete Cancel Help

© 2019 PowerWorld Corporation
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oo Display/Column Options
Column Options

Display/Column Options — O *

Display Options  Data View Layouts

G ray text m e a n S t h e fi e I d Available Fiélds Find Field... s w these fields in this order

e Dorie ST P Mumber of Bus

. ® D <-Remove D
is already shown ® e o e o
i Mame_Mominal kv of Bus Status
\ﬁher of Bus MoveUP | | My Output\MW Set Point
@ Object ID (for use in AUX or Paste) Move Down mg SEEEm& Emg;mﬂ}
z Online MW Outputipvy

. ¥

CO I O re d D OtS re p re S e n t / ] Sgir‘;Eg;:Ir:ir;the generator Status = [Htich igsht Mvar OutputiMvar

! ) Regulated Bus'Setpoint Voltage
Are CLOSEDy\maI bus has a CONNECTED [d Fields | Output\AGC

t h e fi e I d ty p e Bala Status . Mvar Qutput|AVR

Internal MV A Base

Myar QutputiMuar (maximum)

SubstationMumber of Bus

Substation\Mame of Bus

P g Substation\ID of Bus

. . ;:Sﬁmgﬂedc Cost\Model (Linear or Cubic)

H I ntS a u to m at I Ca I I = MW Output\Participation Factor
y Data Maintainer Mvar OutputMvar {minimurn)

Difference Case

appear giving a ot i

Geography

d e SC ri pt i O n Of t h e fi e I d i;nebc:l'-nna:ljneﬁcally Induced Current

1 Island
Labels
Line Drop/Reac Current Comp
MV A Output
F I e I d S O rga n | Ze d Mvar Output [Jshow Column Headers

DBdbAtl vk 1k Col Width Total Digits Dec Places

by folder et | | colase | § %79 o | oE[_F[ 1

@ Floating Point Columns [ IrRemove traiing zeros after decmal point

Field is Shown = Contour Column

Reset to Factory Defaults Save Custom Settings Non Default Values

[Jshow variable Mames

oK Save Cancel Help 24




e Display/Column Options
Column Options

e Choose fields from the Available Fields Also can click the
list and then left-click and drag into the Add - or €Remove

Show these fields in this order list / Buttons to modify the
fields shown

Display/Column Options

ions | Display Options  Data View Layouts

a Find Field...

- Click Move Up and

g
Mame_Mominal kV of Bus Status
v

Use a wildcard

/ @ _HNumber of Bus Mave Up SETFINT
find for a /1 Pl || Wi 1 o) Move Down to change
® on |..—.= fntener 1 [Highlight MU?SE;Et\I:‘iar
. . YES only if the rator Status i h d f h
pa rt|CUIar f|e|d y e it CLOSES' dt?mm o Stat. CONNECTEDFF e ﬁ\g%ﬁh&ifﬁ%\ﬁemmnwoltﬂge t e Or er O t e
Bala Status Mvar Output\AVR
Calculated Field iﬂn\.ill:::ngllﬁ\::\;is:r (maximum}) CO I u m n S
Contingency Analy: SubstationMumber of Bus
o SibctatonVb ot sue
. ;:iam:hei CostiMod I\g_in or Cubic)
F | d d e MWW Output'\Participation Factor o
Data Maintai
I€lds graye et or Sl Change attributes of

EPC File

out if already ot A _~ the display columns.

. d . I Geomagnetically Induced Current I
Internal
In dispiay s Also, use toolbar
Labels
Line Drop/Reac Current Comp
A buttons
Mvar Output v [ show Column Headers
S h OW Va ri a b I e BAAL ook b ® s Col Width Total Digits Dec Places
Expand Collapse na | 40| e | 8| e | 2| e + I:I I:I I:I
® Inte Frozen
é [Jshow Variable Names ° FToai:rg Paint a"“”s [CJremove trailing zeros after decimal point +| |{- I:I.I:I _._. I:I
ield i = u |
N a m e S Field is Shown e Contour Column
Reset to Factory Defaults Save Custom Settings Mon Default Values

oK Save Cancel Help 2 5




e Display/Column Options
Display Options

Will disable the area/zone filtering fora  Define a custom filter

single case info display. Also available Also availableviaa
via a toolbar button. g _ toolbar button

[®) Display/Column Cptions
Column Options  Display Options  Data Wew Layouts
Custom Font and Row Height

Change custom fonts  _y Dueanr e e esfzons s

and row heights — —

Set as Default
Mote: These values are not changed

/ Auto Size all Calumn Widths when resetting to the default values.

Auto resize all column
widths. Also available

o Reset to Factory Defaults Save Custom Settings Non Default Values
via a toolbar button. = = -

Reset all values to default
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i% Alternative Display/Column Options
Model Explorer: Fields Pane

Fields Pane: Directly modify the

columns shown by left clicking

and dragging from the Fields

Pane onto the case information

display

- Location of new field is highlighted
by a red line

Left click and drag at the top of
columns to reorder them on any
case information display

— Column being moved is highlighted
by red box

- Location being moved to is
highlighted by a red line

O

Madel Explorer: Generators

Fields

Explore | Fields

4

Genera tars

X Buses

B3 T B okt % o &

Filter |Advanced ~ |Generator

Find Field... Add -
e 2 Mumber of| D Mame
Available Fields <-Remove Bus
@ Derived Status o~ 1 11284 1 WELLFORD 22

® D
® Mame of Bus

@ MNumber of Bus

@® Online

@ Online [Integer)

@ Status
Area
Balancing Authority
Calculated Field

Cost

Custom

Data Check
Data Maintainer
Difference Case
EPC File

Fault Analysis
Geography

Internal

Island
,,,,,,

X Generators ¥ Buses

Bh ol %8 5% i 29,

® Mame_MNominal kY of Bus

@ Object ID (for use in

Contingency Analysi

Geomagnetically Induced C

L

IS

L

=]

-

AUX or

=)

L=

=
=

—
ra

=
[

5

o
=

iy
=]

20
21
22

24
25
26

Records = Geo

© 2019 PowerW«

11299 1

Filter |Advanced - |Generator
Mumber off D Mame of Bus Status [Ge
Bus 1 po
1 11284 1 WELLFORD 2 2 Closed
COpen
3 GREEMWILLE 28 1 Closed

11259 1 GREENVILLE 28
11255 | ~+| GREEMVILLE 22
11259 3 GREEMVILLE 28
11259 4 GREEMVILLE 28
1129% 5 GREENVILLE 28
1129% 6 GREENVILLE 28
1129% 7 GREENVILLE 28

11303 1 UMNIONS53
11303 2 UMNIONS5 3
11304 1 UNION 54

11315 1 GAFFMEY 3 3
11316 1 GAFFMEY 3 4
11320 1 LOCKHART 2
11320 2 LOCKHART 2
11321 1 LOCKHART 3

11322 1 LOCKHART 4

11325 1 GREERS52
11326 1 GREER 53

11333 1 GAFFMNEY 41
11334 1 CARLISLE41

11336 1 PACOLET 32
11339 1 FORT MINT 5 2

27



i

Find...

e Use wildcard searches to find an ObIPCt

Brings up a dialog
list of all objects

[®) Choose a Generator
= | 4834 enfries

O

Sort List by

~| Sortby ( JMame (@) Mumber <€
Filter | Advanced | Generator -
%|  [[]Us= Ares/Zone Fkers | Quick | Define

that meet the

=1 | Search Next ™ Search Al

You can use wildcard characters *or ?

Remaove

™N

name or
number

wildcard string /

Wildcard string. Use:
* - several unknown
characters

? - a single unknown
character

7=

N

21985 (INDIAN HEAD 2 1) #1 [115.0 kV]
21985 (INDIAN HEAD 2 1) #2 [115.0 kV]
21989 (OAKLAND 6 2) #1 [115.0 kV]
21992 (BALTIMORE 39 2) #1 [115.0 kV]
21992 (BALTIMORE 39 2) #2 [115.0 kV]
21992 (BALTIMORE 39 2) #3 [115.0 kV]
21992 (BALTIMORE 39 2) #4 [115.0 kV]
21995 (KENSINGTON 2 2) #1 [13.80 k
22000 (WALKERSVILLE 2 2) #1 [13.80 k
22008 (NEWBURG 3 8) #1 [13.30 kV]
22009 (NEWBURG 3 7) #1 [22.00 kV]
22010 (NEWBURG 3 8) #1 [18.00 kV]
22010 (NEWBURG 3 8) %2 [18.00 kV]
22011 (NEWBURG 3 9) #1 [13.80 kV]
22012 (NEWBURG 3 10) #1 [13.80 kV]
22012 (NEWBURG 3 10) #2 [13.80 kV]

e R I N L VR T o Vol |

F4 An Ll

N

Ok

Help

Cancel

A list of all the
objects

© 2019 PowerWorld Corporation
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i
Example Wildcard Searches

 On both the Find and Search for Text Dialogs,
you can use wildcard searching

— * several unknown characters
— ? a single unknown character

e * Examples

— *pw™* would find “abcpw123”, “pw123”, and
l(abCpW”

— pw* would only find “pw123”
— *pw would only find “abcpw”

e ? Examples
— ?pw* would find “apw123” and “apw”
— ?pw™* would NOT find “abcpw123”
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HECD

Search for Text...

e Search through the text shown on the case information
display for a particular string

e Feature can also be accessed directly on the Search
Toolbar at the bottom of the Model Explorer

Search

Enter Search String

Search by columns
Or rows

Search records
filtered out

Search fields not displayed

Search Now Options =

Match upper/lower case letters

Search for text in a list display *

| Search for: (You can use wildcard characters *ar )

|| \ | I Search Next

Search: |By Rows W [IMatch case Close
| [ ]search Ignore Filters [ Find entire cells anly
i [ ]search all Fields

Only search if entire cell matches
© 2019 PowerWorld Corporation 30



HECD

Search for Text Options

e Search Ignore Filters

— Choose this option to search through all records of
the object type shown on the case information
display regardless of the present filtering applied

— |If the text is found outside of the presently shown

objects, then you will be prompted to remove
filtering

e Search All Fields

— Choose this option to search through all fields of the
object type shown on the case information display
regardless of the presently shown fields

— If the text is found in a field not presently shown,
then you will be prompted to show the column
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Records -

Records Menu

e Contains a list of actions related to the specific
kinds of records displayed in the case
information display

e Common choices available here
— Insert and Delete: to insert and delete objects
— Bus View and Substation View
— Area/Zone/Owner Filters

— Pan to Object on Oneline — choose to panto a
display object that represents the active row

e Typical other choices

— Special choices for each particular record type
— Automatically creating objects from the selection
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flx) -

Define Expression

Define Expressions [ X

* To open the Custom
Expression Dialog,

Click New to define a new expression

selectthe f()
toolbar menu and |« e .
choose Define p=—= —
Expression... e —=

* Thenclick Newto 7 —p=

Mma ke ad hew function (x1, X2, X3, x4, X5, X6, X7, xB) =
expression

0K Cancel

© 201borrerrrorracorporeaon 3




1= Creating a Custom Expression

Specify the
fields used in

the '<

expression

Define Expressions

Custom'Expression 1 (Bus)

Write the

expression as a
function of x1,

Mew Save Delete Add Column... \
Expression Name Treat  Evaluate In
| blanks as  Reference

Zera State
—
xl= |Generators‘¢~1\"a’ w | Find... Field ~ O
x2= [Loads\MW v Fnd.. | |Field v O
x3= [Bus ShuntMW - Actual (G) v/ Find... Field v O
x4= |Choose a Field w | Find... Field ~
x5= |Choose a Field w | Find... Field ~
x6= |Choose a Field w | Find... Field ~
x7= |Choose a Field w | Find... Field ~
xX8= |Choose a Field w | Find... Field ~
[—
function (x1, x2, x3, x4, x5, x6, k7, x8) =
xl+x3—x2]
Evaluate

X2, ...

Choose

~Add Column...
as a quick way
to add the
column to the
Case Info
Display

© 2019 PowerWorld Corporation
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Define String Expression

®

Define Custom String Expressions X
Select the f(x) toolbar | cismesen s .
m e n u ’ C h O Ose Defi n e EXDFES:::NamE Save Delete Add Column... .
. . [Area Neme and N blrks a5 Reference
String Expression..., and | ... e 0
CI iC k NEW x2= [ArealNumber v| | Find... Field v O
x3= [Choose a Field v| | Fnd.. | |Field v O
Can concatenate strings | : : = ;
With the <+ Ope rator x6= [Choose a Field v Find.. | |Feld v O
] ] x7= [Choose a Field v Find.. | |Field v O
Convert numeric fields |« oo A we. ea 0

function { x1, x2, %3, x4, x5, x5, x7, x8) =

to strings with Str a2
function

Example: Area Name
and Number Area Mame and Mum

Ohio Valley 59
[Chic Valley 59 |
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aeo -

Geo Menu

e Geo Menu provides access to options related
to the automatic creation of Geographic Data
Views

— There must be latitude/longitude information
populated in either the bus records or the
substation records for this to work
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T Set Menu

* Set Menu contains options for changing values in the
presently selected column

— Toggle All YES, NO, Closed, Open, etc.
— Set All Values To...

e Choose this option to set all values in the active column to a
particular value. A dialog will appear allowing you to specify the
value to which to set the values.

— Set All Values to Field...

e Choose this option to set all values in the active column to the
values in another column.

— For example, you may change the voltage set-point of a generator to
be equal to the terminal voltage of the generator. A dialog will appear
asking you to choose the field.

e Actions only apply to objects presently being shown
on the display — Filtering is important
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Set Values to Field... Another Way
Enter Data from Another Field

e When typing, append the @ symbol to copy data from another field
* Fields must be identified with Variable Names
— Auxiliary files use variable names exclusively

 Example: Type @Vpu into the generator setpoint voltage and it will change
the setpoint to the terminal voltage

e This also works in auxiliary files or when pasting from Excel

— When entering in Excel, you may need to add a single quote (') before the @
symbol

X Generators ¥ |nterfaces X Buses

F 7 B odl %2 5% @4 8% % Records~ Geow Set+ Columns~ [~ 58 . € BH. 0 - FH

Filter |Advanced - |Generator - = | Find... Remove Quick Filter =
Mumber of| Fuel Type ID| Mame of Bus Status [Gen MW|Gen Muvar|Set Volt |PU Volt of Bus|AGC A‘JR‘N
Bus
1 11294 Matural Gas 1 WELLFORD 2 2 Closed 1.60 0.5] BT | 1032 YES YES
Coal COpen YES YES
3 11299 Matural Gas 1 GREEMNVILLE 28 1 Closed 1.02 0.52 1.04000 1,028 YES YES
4 11299 Matural Gas 2 GREEMVILLE 23 1 Closed 1.02 0.52 1.04000 1.028E5 YES
5 11299 Matural Gas 3 GREEMNVILLE 23 1 Closed 1.02 0.52 1.04000 1.023 YESSNES 1
& 11299 Matural Gas 4 GREEMVILLE 28 1 Closed 1.02 0,52 1.04000 1.023 YES YES Value WI” be SEt
7 11299 Matural Gas 5 GREEMNVILLE 28 1 Closed 1.10 0.56 1.04000 1.028 YES YES
3 11299 Matural Gas & GREEMVILLE 23 1 Closed 1.10 0.56 1.04000 1.023 YES YES to 1032 on enter
9 11299 Matural Gas ¥ GREEMVILLE 238 1 Closed 1.10 0.56 1.04000 1.023 YES YES
Hydro COpen YES YES
11 11303 Hydro 1 UNIOMS 3 Closed 1.30 006 1.02222 1.035 YES YES
12 11303 Hydro 2 UMIOMS5 3 Closed 1.30 006 1.02222 1.035 YES YES
13 113MA Hudrn 1 KR £ A e My 1 M3IE ¥YFS WEC
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Columns -

Columns Menu

e Several options generally available
— Select Columns and Select Rows
— Get Column Metrics

e Get statistical information about the data shown

— Contour Columns

e Color the background of the cells in the column

— Plot Columns

e Show a plot of the data in the columns
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Columns - H E

* Get Column Metrics

* Available under the Columns toolbar menu

 Choose to get the statistical information about the
column you click

— Only for those values that are

Grid Metrics b

presently displayed e e | ekt
® CO | U m n m et ri CS Ca n a |SO be Start Row = () Ignore blank cells for calculation
displayed as hover hints End Row B ] e Absoute volues

W h e n S p e C i fyi n g Wit h O pt i O n Click Calculate Metrics to determine the grid metrics to determine

metrics with a new set of options

With Ca Se I nfo rm atio n The metrics for column Gen MW are
239694, 36 = Sum

Displays Options 55 < e

16464, 30 = Variance

- 128,31 = 5TD Deviation
Column Metric Hints ‘ Gen MW ‘Gen Mvar|Set Volt [PU Vot of | 1293.07 = Maximum

Show Column Metrics as Hints 0.81 1.03192 03 0,00 = Minimum

1
4334 = Total Items
[] Use Absolute Values Do dannd = 3779 = Total Monzero Ttems
Treatment of blank cells

I

I

I 02

I 02 0.52 1.04000 1.02¢

I 02
@ Treat as zero I

I

I

I

I

I

10 0.56 1.04000 1.02¢

0.52 1.04000 1.02¢
() Ignore for calculation
5.20 = Sum
1.04 = Average
0.00 = Variance

o Update Metrics x Cancel

0.03 = 5TD Deviation
1.10 = Maximum
1.02 = Minimum
5 = Total ltems
3 = Total Nonzero Items|,
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Columns -

Contour Column

 To open the Contour Column Dialog, select the Columns

toolbar menu and choose Contour Column...

COl umn be i ng voltage\Per Unit Magnitude of Bus = O X
= Contour Type  Custom Color Map
contoured fr v e -

Choose how

- | [Juse absolute value
[(J1gnore above Max

107312 pu -

| Blue=low, Red=High

[Jreverse Color Map Colors

Masi
C h O O S e yo u r < Brightness ) = N
' Dreak Hign .";'T pL
CO | O r m a p ¥Darker Mormal Lighter Mominal = pu
Ch h Choose a Field to Color By e 102317 .
oose the ® Use cell values direct Minimum | 08772 pu
T Qe ot e ekt below
fields to use for | . EaEe

Calculate | [] Ignore Below Min

Woltage\Per Unit Magnitude of Bus Values

the contouring o

(loraw Color Key

(normally the e — e
same as the I

[Juse Equal Spading

column being
contoured)

| J OK | | ¢ Remowve | X cancel ‘? Help

© 2019 PowerWorld Corporation
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® . Example Display with

Contoured Columns

Maodel Explorer: Generators — m| X
B z X Generators X |nterfaces X Buses
] _ PRI Bk %R 5% 4 8 T Records~ Geov Set+ Columns~ By~ gov M. F - W o0+ BH  Options *
Explore | Fields
@ Filter | Advanced - |Generator - = | Find... Remove Quick Filter =
Buses
@ DC Transmission Lines I‘ijmber of| Fuel Type (IO Mame of Bus ‘Status Gen MW | Gen Mvar|Set Volt |PU Volt of Bus AGC‘A\-’R|M\-’A Base|Max MW|Max Mvar| ;:b Mum of|
[EIERIRE 1 : 11204 Matural Gas 1 WELLFORD 2 2 Closed 1.60 0.81 1.03192 103192 YES VES 92 1.60 0.81 s 11293 W
HH Impedance Correction Tables cg;llra as 0;::1 o ' B - YES IVES - e -
B Line D-FACTS Devices 3| 11299 Natural Gas 1 GREEMVILLE 281 Closed 102 052 1.04000 1.02821| V5 VES 123 103 052 11299 GI
Bl Line Shunts 4 11299 MNatural Gas 2 GREENVILLE 281 Closed 1.02 0.52 1.04000 02827 vES VES 1.23 1.03 0.52 11299 Gi
B Loads 5 11299 MNatural Gas 3 GREENVILLE 281 Closed 1.02 0.52 1.04000 102827 vES VES 1.23 1.03 0.52 11299 GI
B Mismatches 3 11299 MNatural Gas 4 GREEMNVILLE 281 Closed 1.02 0.52 1.04000 102827 vEs vES 1.23 1.03 0.52 11299 GI
Julti-Termi 7 11299 MNatural Gas 5 GREENVILLE 28 1 Closed 1.10 0.56 1.04000 102827 YES VES 1.32 1.10 0.56 11299 GI
Multi-Terminal DC
R switched Shunts 8 11299 Matural Gas & GREENVILLE 281 Closed 1.10 0.56 1.04000 102827 vES VES 1.32 1.10 0.56 11299 GI
- 9 11299 MNatural Gas 7 GREEMNVILLE 281 Closed 110 0.56 1.04000 02827 vES VES 1.32 1.10 0.56 11299 Gi
@ Three-Winding Transformers X . .
Hydro Open YES YES
HH Transformer Cantrols 11 11303 Hydro 1 UMIONS 3 Closed 130 -0.06 1.02222 1.03511 YES YES 156 1.30 0.50 11301 Ut
P, voltage Control Groups 12 11303 Hydro 2 UNIONS3 Closed 1.30 0.06 1.02222 103511 YES VES 1.56 1.30 0.50 11301 W
HH Voltage Droop Controls 13 11304 Hydro 1 UMIOMS 4 Closed 1.30 0.06 1.02222 1.03509 YES VES 1.56 1.30 0.50 11301 W
ﬁ VSC DC Transmission Lines Coal Open YES YES
v Aggregations Coal Open YES YES
@ Areas Coal Open YES YES
. - Coal Open YES YES
% Balancing Authorities 18| 11315 Natural Gas 1 GAFFMEY 3 3 Closed )56 2576 1.06169 100699) ES YES 25.76 11313 G/
Bus Pairs 19 11316 Natural Gas 1 GAFFMEY3 4 Closed 25.76 1.06169 100792 vES VES 25.76 11313 G
B Data Maintainers 20 11320 Hydro 1 LOCKHART 2 Closed 1.36 1.03500 105810 vES VES 1.38 11319 LC
B, Injection Groups 21 11320 Hydro 2 LOCKHART 2 Closed 1.36 1.03500 1.05810 YES VES 1.38 11319 LC
B, Interfaces 22 11321 Hydro 1 LOCKHART 3 Closed | 1.38 1.03500 1.05736 YES YES 1.38 11319 LC
HH 1slands Hydro Open YES YES
B MultiSection Lines 24 11322 Hydro 1 LOCKHART 4 Closed 1.38 1.03500 05597 vES VES 1.38 11319 LC
B Mw Transactions 25 11325 MNatural Gas 1 GREERS2 Closed 2.80 1.04435 102248 vES VES 2.80 11324 GI
e S 26 11326 Matural Gas 1 GREERS 3 Closed 2,80 1.04436 1.02246 YES VES 2.80 11324 Gl
g Nomograms Hydro Open YES YES
Owners Coal Open YES VES
B substations Coal Open YES YES
@ Super Areas Coal Open YES YES
A Tielines between Areas 31 11333 Hydro 1 GAFFMEY 41 Closed 430 0.21 1.04500 1.04941 YES VYES 516 430 1.65 11333 G/
B8 Tielines between Balancing Authoritie 32 11334 Coal 1 CARLISLE41 Closed 1.44 1.35 1.03900 1.03803 YES YES 3.48 290 1.35 11334 4
B Tielines batween Zones — Coal Open YES ES
“EEn & 34 11336 Hydro 1 PACOLET32 Closed 0.42 1.02680 103851 YES VES 1.32 1.10 11335 P2
EH Transfer Directions 35 11339 Hydro 1 FORT MILL5 2 Closed -0.74 1.04840 1.03087 YES YVES 1800 1500 11338 FC
EH Zones 36 11340 Hydro 1 FORT MILLS 3 Closed 0.74 1.04340 10781 vES VES 1800 1500 11338 FC
Solution Details 7 11340 Hydro 2 FORT MILL5 3 Closed 0.74 1.04340 A0TSR vES VES 1800 15.00 11338 FC
Case Information and Auxiliary Hydro Open YES YES
Contingency Analysis 39 11348 Hydro 1 PIEDMONT 35 Closed 0.38 1.03800 1.04096 YES YES 1.20 1.00 0.38 11344 PIl
Optinal Pawer Fow o= sty 1 cReEwE 95 Closes 023 10400 BNNNNENN VES VES | 072 06D 03 Tl Gy
e h e P >
Open New Explorer ¢ Search Search Mow Options =

© 2019 PowerWorld Corporation 42



Columns -

Plot Columns

 Choose the Plot Columns option to allow yourself
to plot any column that is presently shown on the
case information display

 An example using generator Maximum MW
outputs is shown below

Gen Column Plot — m] X
Variables  5cal le/Options
HHHHHHHH | Axis Variable Max MW
Vertical Axis Varial bles
ariable | Prot? [widtn| calor | styte | |
NO 1 Solic
e [ 3|Mumber of Bus NO 1 Soli
Set options T |
4| Gen Mvar NO 1 I soli
et Volt NO 1 I 501
Ease NO 1 I 0
MW RESlo 1 I 5o
Mvar NO 1 I soli z
um o NO 1 I 5ol =
Facto NO 1 Soli z
MW NO 1 Soli
Avar NO 1 [ 5o
Click Plot to
500 1000 1500 2000 2500
Loee
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?Area/Zone/Owner/DataI\/Iaintainer
Filtering

e Slightly shorten the name by calling Area/Zone/Owner
filtering

— Data maintainers are a fairly new addition to this global
filter and not as widely used
e Area/Zone/Owner filtering is a GLOBAL setting

— They apply to all case information displays with a few exceptions

— Areas, zones, owners, and data maintainers are not
filtered using these settings

— Case information displays have an option to not use
Area/Zone/Owner filtering but default is to use this
filtering

© 2019 PowerWorld Corporation 44



?Area/Zone/Owner/DataI\/Iaintainer

Filtering

e Use Area/Zone/Owner filtering to limit what is
shown in case information displays to only
those elements whose:

— Area is set to be shown
AND
— Zone is set to be shown
AND
— Owner is set to be shown
AND
— DataMaintainer is set to be shown
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?Area/Zone/Owner/DataI\/Iaintainer
Filtering

Easily toggle the Easily resetto  Toggle the Shown field for each of the

Shown field for show everything Areas, Zones, Owners, and
DataMaintainers to filter on

the current tab
\ /

Area/Zone/Owner/DataMaintainer Filirs — O b4
Set all Area/ZoneOwner [DataMaintainer Filters to Yes IIse Data Maintainers Filtering/on Case Information Displays Close
Arzas  Fones Owners Data Maintziners
: r:l % "||" "_'.;.'3 ;':'_3 ?&D Records ~ Ggo~ Set~ Columns - < '%H.E* ",%";E* ‘\‘ ﬁ = E%E flx) - @ Options =
5& i Area Num Area Mam Shown | # of Buses | Min Bus Mum | Max Bus Mum "\
e 1 17 Upstate South Cfolina  YES A 499 11001 11499
2 13 Mew Jersey YES 1807 13001 14807
sat gl 3 15 Virginia YES 14838 15001 16433
Mo 4 17 Maine YES 623 17001 17628
5 19 Midlands Soufh Carolina  YES 385 15001 19335
G 21 Maryland YES 1120 21001 22120
7 23 Connecticut YES 730 23001 23780
a 25 Piedmont Mprth Carolina  YES 934 25001 25934
9 27 Morthern New York YES 518 27001 27518
10 29 Central Peinsylvania YES 1073 25001 30078
11 31 Lowecounfry South Carolina YES 420 31001 31420
12 33 Morth Cafolina Mountains YES 539 33001 33539
13 35 Mew Hapnpshire YES 478 35001 35478
14 37 Lona Isfand YES 532 37001 37532 <

/
Data Maintainers are not as commonly used. Check box to include

them and then set Shown field for individual Data Maintainers
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Advanced Filtering

* Click on the Advanced Filter toolbar button and
choose Advanced Filter...

e Default is to see filters that have been defined for the

type of object that is being filtered (e.g. Bus,
Generator, Interface, etc.)

* When choosing the field to filter against, use the
Find... button

— Many locations in Simulator have a drop-down list of fields to choose
from

— Lists can have 100s of entries and are difficult to navigate
— Use the Find... button to make it easier
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1 w
L n | | F. |t DO I
Indicates if an Type of object being filtered
prd
Advanced or \ Advanced Filters for Bus Logical b4
DeVice f| Ite r “Silter By SeleghFilter Type
Tﬂ.dvan::ed ~ || Bus - gelt pa rato £
Filter Name 500 kV bus voltage violations Save Filter. ..
Save Save As Rename D View Filter Logic
4
[ 1Pre-filter using Area/Zone/Owner Filters =
Enabled (normally checked) @aMp (JorR (OimetaMD (OMotOR  (J¥OR () One TRUE () Mum TRUE =
( x Condition 1
Find... |.ﬁ.rea‘|,Number w | equal to w |11 | [ ]aes
[]Use Another Filter a Y
x| Condition 2 equal to about
H greater than
CO n d It I O n S < Find... |'|.|'D|Ege1lkl|.'l Mominal St | greater than or Equal to Bl | and | 510 | D ABS
[ use Another Filter :5 blaﬂr_llk
- ess than
/ x Candition 3 less than or equal to
ind.... | Voltage\Per Uit Magnitude v | | string contains 06 | and |1.095 | Class
y string starts with
U se t h e \_ [Juse Another Fiter within integer range list
Fi nd Add >> Delete ... EEE EEE:F;” [ ]Enable Field to Field Comparisons
t equal to about
\ Rgt eqtjlznk aned w | Eilter | 9 Remove @ Help X Cancel

buttons \

Click to delete a condition
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Advanced Filter

e No Maximum Amount of Conditions

— Choose the field, the comparator, and the values
for comparison

— Fields are the same as those available for case
information displays
 Optionally “pre-filter” using the
Area/Zone/Owner Filters can be done

— Be careful with this option because as soon as
changes are made to the Area/Zone/Owner
filtering this will be reflected in the advanced filter
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Advanced Filter

* Logical Comparison specifies the filter logic
— Comparison applies across ALL conditions

AND - filter is met if ALL conditions are met
OR —filter is met if ANY condition is met

NOT AND — filter is NOT met if and only if ALL conditions are
met

NOT OR —filter is NOT met if and only if ANY condition is met
XOR — filter is met if an odd number of conditions are met
One TRUE —filter is met if exactly one of the conditions is met

Num TRUE — filter is met if exactly the specified number of
conditions is met
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Advanced Filter

e Other advanced options
— ABS

e Absolute value comparison for numeric conditions

— Case Sens.

* Case sensitive compare for string conditions

— Enable Field to Field Comparisons

 Compare the condition field to another field of the same object
* Compare the condition field to a Model Expression result

— Use Another Filter

* Using another filter as a filter condition

 An Advanced Filter Toolbar is also available for quickly selecting
and applying filters

Filter | Advanced - |Area - ~ | Find... Remove Quick Filter =
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E

"
o

4+~ Field-To-Field Comparisons

Advanced Filters for Gen

>
Filter By Select Filter Type . .
Advanced || Generator - CI ICk the Flnd
Filter Mame Generator setpoint not met w Save Filter, .. b utton to
Save Save As Rename Delete View Filter Logic /’C h 0o0se anot h er
[ ] Pre-filter using Area,Zone/Owner Filters = f|e | d tO
Enabled (normally checked) @anD (Jor (OimotaAND (OMotOR  (J¥OR ()Ome TRUE () Mum TRUE 1= compare to
x Condition 1 _ .
Fird. .. |RE§IU|EtEd Bus'Setpoint Voltage e | greater than [ Regulated Bus|Per Unit Voltage / ~ | I:l ABS 18] Stea d Of d
_[]Use Another Fiter Field | [Fna constant value
x Condition 2 Constant
Find... |Muar Output|avR w | equal to el F ression | L] g:ﬁ:
[ Use Another Filter Find
Add >> Delete ... Enable Field to Field Comparisans
& rRemove ? Help X Cancel
Set the dropdown to Field Check the box for Enable Field to

Field Comparisons
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Using a Filter as a Condition

X AND (Y OR 2)

* Filters are very flexible; however, more than one
logical comparator cannot be used in the same
filter

— Xand (Y orZ)

* To do this two filters must be created
— First create a filter that represents “Y or Z2”

— Second create a filter that uses first
filter as a condition Result = X and (Y or Z)

* Check the box Use Another Filter
under the list of fields forthe B = (Y or 7)

condition Result=Xand B

e This changes the dialog to have
choices of meets filter or not meets filter
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3= Using a Filter as a Condition

1 w
AR

X AND (Y OR 7)

Check Box
/ Use Another Filter

Advanced Filters for Gen *
Filter By Select Filter Type
Advanced || Gemerator w S p ecC Ify
Filter Mame Generator online and outside MW limits e Save Filter. ..
Save Save As Rename Delete View Filter Logic n a I I I e
] pre-filter using Area,Zone/Owner Filters Of t h e
— 1 rs
Enabled (normally checked) ®anD (Jor  (OnotanD (CMotor  (O%0R (C)One TRUE () Num TRUE =
Condition 1 Ot h e r
: - YES Case
Find... |Onllne / ~ | equal to ~ | : - .
[ Use Anothef Filter Constant ~ | | Find / fl Ite r
Condition 2
x i W b Y 4
Find...| UsgafotherFilter meets flter 9 |Generat|:|r outside MW limits vl [ ]ags
IUse Another Filter Find
Add >> Delete ... Enable Field to Field Comparisons
\/ Eilter @ Remaove ? Help x Cancel

Be careful to avoid circular references

© 2019 PowerWorld Corporation 54



Advanced Filtering:

Across Object Types

e Some objects allow the use of filters defined for

related objects
— Often referred to as Secondary Filtering

— Change Select Filter Type to select/define filters for

related objects

e Example: Use bus filter for nominal voltages greater than 138
kV to filter generator, load, or switched shunt objects

— If the object being filtered contains more than one of
the filter object type, then OR is assumed
 If a bus object uses an area filter, the bus meets the filter if
the area of the bus meets the filter

e If an area object uses a bus filter, the area meets the filter if
ANY single bus in the area meets the filter
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Cuick Filter...

Quick Filter

* Filters may also be quickly created and applied
without saving the filter name

e Choose Quick Filter... from the Advanced Filter
dropdown or Filterbar

Filter |Advanced - | Generator = | Find... Remove Quick Filter =

Dialog...
. . Clear
Options to quickly Logic [AND
o | modify filter without 40 Online = 10
BH - 3 ro - B dptions - ] ) Add Selected = YES
VB Advanced Fiter.. opening dialog s Selected - O

Quick Filter... Ctrl+Q
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Cuick Filter...

Quick Filter

e Quick Filters are created just like Advanced Filters

Quick Filter %
[]Pre-filter using Area,Zone/Owner Filters =
AMD OR. Mat AMD Mot OR. ¥OR One TRLE Murn TRLIE Ijl -
» Condition 1
Find... |Online | equalto - |E | Dg:ﬁ:,
[ ]use Another Filter Constant ~ | | Find

Add == Delete ... Enable Field to Field Comparisons

@ Remove ? Help x Cancel

e Condition 1 will default to the field and value of the
presently selected cell in the case information display

— Subsequent selection of Quick Filter with different cell
selections can be used to add conditions

e If not saved, Quick Filters are lost when another
Advanced or Quick Filter is created or applied

— To save a Quick Filter, open the Advanced Filter Dialog while
the Quick Filter is applied, then click Save or Save As
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Case Information Toolbar:
Filters Menu

* Provides access to the old Advanced Filter...

button and Area/Zone/Owner Filters
e Also provides submenu access to advanced filters

defined for related object types

2R A Y - S

Records = Geo ~ Set~ Columns ~

[T T N
- Gl . S

4

fix) - B Options =

Filter |Advanced - |Generator - - | Find... Remd
Mumber of Fuel [1n} Mame of Bus Status Online Gen M
Bus ‘ Type ‘ ‘ ‘
1 11294 Matural 1 WELLFORD 2 2 YES
Coal
3 11299 Natural 1 GREEMVILLE 28 1 YES
4 11299 Natural 2 GREEMVILLE 28 1 YES
5 11299 Matural 3 GREEMVILLE 28 1 YES
& 11299 Natural 4 GR
T 11299 Matural 5 GR . .
8 11299 Natural & GR Llst Of fl Ite rS
9 11299 Natural 7 GR
11 11303 UMIUM 5 3 YES
12 11303 UNION 5 3 YES
13 11304 UNION 5 4 YES I
. .
g = List of filters for
19 11316 MNal E
20 11320
21 11320 °
= ™3 related objects
24 11322 Hy
25 11325 MNalwiw o s oo u e
26 11326 Matural 1 GREER 5 3 L YES
Hydrao
Coal
Coal
Coal
31 11333 Hydro 1 GAFFMEY 4 1 d YES

<

Advanced Filter...
Quick Filter... Ctrl+=Q
Use Area Zone Filters

Area/Zone/Owner Filters...

Remove Filter

closedgen

Generator online

Generator online and outside MW limits
Generator outside MW limits

Generator setpoint not met

3W Transformer

Eranch (1}

Bus (1)

DCTransmission Line

GICKFormer

Multi-Terminal DC

Aggregations
Case Information
Scheduled Actions

Topology
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‘ AVR  [Mom kV of Bus| MVA Base |
YES 13.800 1.92
YES
YES 69.000 1.23
YES 69.000 1.23
YES 69.000 1.23
YES 69.000 1.23
YES 69.000 1.32
YES 69.000 1.32
YES 69.000 1.32
YES
YES 13.800 g
YES 13.800
YES 13.800
YES
YES
YES
YES

500 kV bus voltage violations
YES 13.800 4.32
YES 13.800 432
YES 13.800 432
YES
YES 18.000 432
YES 13.800 6.60
YES 13.800 6
YES
YES
YES
YES
YES 69.000 5.16
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Advanced Filtering:
Device Filtering

* Filter By = Device

* Directly use one of the model objects as a filter
* Relationship between the object types will

determine filter action

— Use an injection group
as a device filter on a
list of generators

— Only generators in the
injection group will be

18_Area Vermont

Z_Erea Virginia

22_Area Tennessee
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Case Information Filterbar

. ] . . Buttons
Filter by Filter type List of filters or
dropdown dropdown devices dropdown
Filter |Advanced - | Generator = |Generator online and outside MW - | Find... Remove Quick Filter =

e Shown directly above the case information display on the
Model Explorer

— Not shown by default in other locations

— To show, right-click on case info toolbar and choose Filterbar>Top
 Filter By and Filter Type = same as dropdown on filter dialog
e List of Filters or List of Devices

— For Advanced Filters, this will be a list of presently defined filters

— For Device Filters, this will a list of the devices of the type

— If too many entries in dropdown, dropdown will behave like
clicking the Find... button instead

e Find... button = will open the Advanced Filter dialog
e Remove button = will remove filtering from the case info
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Filterbar Example:
Device Filtering

e Use Injection Group as a Device Filter on a list
of buses

— Get a list of the terminal buses for all generator,
loads, and shunts in the injection group

Model Explorer: Buses - O X
e z X Buses [FilterInjectionGrou.] X |nj Groups X Areas X Generators X Interfaces
T - D i % '>| ‘_'0'3 ;'23 M f&n ‘_ Records * Geo ™ Set~ Columns + ' HE" "@E* b ' 1%%: ) - ﬁ Options =
wplore | Fields
Filter |Device = |Injection Group « | 16_Area Western Pennsylvania - | Find... Remove Quick Filter =
Recent “ M A 0_Area Upstate South Carolina Y .
s MNetwork umber Area Mum MName 1 Area New Jersey MNam kV PLU Volt Volt (kv) A
Branches By Type — — 1_3-_Area Lowcountry South Carolina — — —

HH Branches Input 1 43673 43 Fln_-LKn-L-_l_-D 32 11_Area North Carolina Mountains 13.80 1.#;_-1_; 14.078

2 43678 43 SHELOCTA 2 4 ; 13.80 1.04658 14.443
ﬁ Branches State B s S8 12_Area New Hampshire Yo ranas -

3 43679 43 SHELOCTAZS 13_Area Long Island 13,80 1.04866 14.471
@ Buses 4 43680 43 SHELOCTA 2 6 14_Area Morth Carolina Coast 13.20 1.04887 13.845
@ DC Transmission Lines 5 43681 43 SHELOCTA 2 Y 15 Area Hudson Valley 13.80 1.04770 14.458
ﬂ:‘:‘ Generators b 43683 43 CLAIRTOMN 21 16 Area Western Pennsylvania 230,00 1.02939 236,761
HH Impedance Correction Tables 7 43684 43 CLAIRTOM 22 |17_Area Appalachia 115.00 1.03 119,52
B9 Line D-FACTS Devices 8 43687 43 WARREN 7 1 18_AreaVermont 230.00 1.037 238,667
EH Line Shunts 9 43691 43 FARMINGTON & 1| 19_Area Delmarva Peninsula 230.00 1.04 240,495

v 10 43703 43 GIBBON GLADE § |2-Area Virginia o 13.80 1,04 14437 ¥
7 Loads < 20_Area Southwest Virginia >
21_Area Lake Erie Shore

Open New Explorer Search 22 Area Tennessee v
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Filterbar Example:
Advanced Filtering

O

e Use the advanced filter for a generator on a
list of buses

— Get a list of terminal buses of the generators
that meet the advanced filter

Moadel Explorer: Buses — O X
T z 3 Buses [Filter<Gen>Generato.] 3 |njGroups X Areas X Generators X Interfaces
] D = %*l a0t a4 f&n ** Records~ Geo~ Set~ Columns - " HE' "%E' Y %' f;%?;; fiy~ B Options ~
Explore = Fields
ilter |Advanced = |Generator - |Generator online = | Find... Remove Quick Filter =
Filter | Ad d G t G t li Find... R Quick Filt
Recent ~
Number |Area Num & Mame clsedgen Nom kV PU Vaolt Volt (K A A
v ] Network | o ° ot (k)
Branches By Type — ———— Generator online and outside MW limits - — —
@ Branches Input 1 11254 11 \.-ELLF\_-.F!D 22 Generator outside MW limits B 1_3.&- 1.03192 14,241
i 2 11298 11 GREENVILLE 281 | Generatar setpoint not met £2.00 1.02821
Branches State 3 11303 11 UMION 5 3 Upstate South Caroling 12.20 1,03511
@ Buses 4 11304 11 UMIOMN 54 Upstate South Carolina 13.80 1.03509
@ DC Transmission Lines 5 11315 11 GAFFMEY 3 3 Upstate South Carolina 18.00 1.00e99
a:q Generators & 11316 11 GAFFMEY 3 4 Upstate South Carolina 13.80 1,00
B impedance Correction Tables 7 11320 11 LOCKHART 2 Upstate South Carolina 13.80 1.
BF Line D-FACTS Devices 8 11321 11 LC!CKH-_J.F!T 3 Upstate 3outh Cal'-:l!na 13.80 1,
@ Line Shunts 9 11322 11 LOCKHART 4 Upstate South Carolina 18.00 1,
= :d ) o 10 11325 11 GREER 5 2 Upstate South Carolina 13.80 1, R4
oads
<
Open New Explorer Search Search Mow Options =
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Simple Sorting

e To sort a column, left click on the column heading.
Click again to sort in the opposite direction.

e SHIFT + Left-Click will sort by absolute value

Sorted descending by Gen MW Arrow showing sort

Mumber of Fuel 1D Mame of Bus Status Online en MW Gen Mvar Set Volt d
Bus ‘ Type ‘ ‘ ‘ ‘ IFECtIOn
21 42018 Mucleal 1 BUCHAMAM 2 4 glosed .. YES 1298.07 -11.61 1.04400
62255 Mucleal 1 BERWICK 3 4 Closed YES 1297.07 455,22 1.04000
62256 Mucleal BERWICK 3 5 Closed YES 1297.07 455,22 1.04000 b I I
4 14645 Mucleal 1 HAMCOCKS BRIDGE 2 4 Closed YES 1289.73 124.19 1.03800 A SO Ute Va ue
5 55528 Mucleal TELLICO PLAINS 2 4 Closed YES 1268.99 135.47 1.03500
B 35457 Mucleal SEABROOK 2 4 Closed YES 124111 180,12 1.04600 Sort
7 55588 Mucleal SIGHAL MOUNTAIN 2 4 Closed YES 1219.63 197.41 1.04300
3 55587 Mucleal 1 SIGHAL MOUMNTAIN 2 3 Closed YES 1219.63 197.41 1.04300
9 25691 MNucleal 1 HUMTEI .
10 25692 Mucleal 1 HUNTE! Number of Fuel D ‘ Mame of Bus Status ‘ Online ‘ Gen MW Gen Mvar m‘
Bus Type

1 62256 Mucleal 1 BERWICK 3 5 glosed |..|YES 1267.07 455,22

2 62255 Mucleal 1 BERWICK 3 4 Closed YES 1297.07 455,22

3 29815 Coal 1 MEW FLOREMCE 2 5 Closed YES 191.75 436,18

Click here to 4 29814 Coal 1 MEW FLOREMCE 2 4 Closed YES 935.33 436,18

5 43741 Coal 1 SHELOCTAZ S Closed YES §35.33 43618

R =] 14471 Mucleai 1 HAMCOCKS BRIDGE 1 4 Closed YES 1169.16 430.56

re m Ove SO rtl ng 7 14472 Muclea 1 HAMCOCKS BRIDGE 1 5 Closed YES 1169.16 430.56

5] 43825 Coal 1 SHIPPIMGPORT 2 8 Closed YES 913.05 425,78

9 43826 Coal 1 SHIPFIMGPORT 29 Closed YES 217.61 425,78

10 43827 Coal 1 SHIPPIMGPORT 2 10 Closed YES 610.93 425,78




Advanced Sorting

e Click on the Advanced Sort toolbar button to
open the Advanced Sorting dialog

Sort Order for Gen o4
Ch eck to | i m it th e fi e | d S e (@) Limit Fields to C?!umns () show All Fields
x Sort by (Condition 1) @ Ascending [Jaes
available to sort by to those P W OutputWW (ratiman) | i
. R Then by (Condition 2) _
which are shown on the list FEdunber of s 7] Qpecemdng - Dses
H Then by (Condition 3)
d I S p | ay X Fin;r. . |Chn:u:nse a Field w | ~ .ﬁ.scendir!g [Jaes
() Descending
Add == Delete ..,
q’ Sort ? Help x Cancel
Click to delete
condition
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Advanced Sorting

e Choose the desired sort order

— Either ascending or descending
e No maximum amount of sort conditions
e Other advanced options

— Absolute value (ABS) compare for numeric
conditions

— Case sensitive compare for string conditions
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Save As

e Save As

— Auxiliary File...

e This will save ALL information shown in the present case
information display as a DATA section in an auxiliary file

e ALL fields being displayed will be saved
— Aukxiliary File (only selected records)...
e Same as previous, but
e Only Selected records will be saved
e Again ALL fields being displayed will be saved
— Auxiliary File (only selected records/columns)
e Same as previous, but
e Only Selected records will be saved
* Only Selected fields will be saved
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Save As

e Save As

— CSV (Comma delimited)...

e This will save ALL information shown in the present case
information display in a comma-separate value (CSV) text file

* The first line of text will be the object type
* The second line of text will be the list of the displayed fields
* The rest will be values of all displayed fields for all objects shown,
separated by commas
— CSV (only selected records/columns)...

. Sam(ej as previous but Only Selected Records and columns will be
save

— HTML

e This will save the case info as an HTML file
— Bitmap, Jpeg
e Saves image of the case information display as it is
currently displayed

— Other formats (depending on the display)

* Some case information displays have other formats available that
are often formats supported by other software
© 2019 PowerWorld Corporation 67



HUKE

Load

* Load
— Auxiliary File (any data)...
e Will load all DATA sections from an auxiliary file
— Auxiliary File (only specific data)...

e Will load only the DATA sections for the specific object
type that is presented in the current case information
display

— Other formats (depending on the display)

e Some case information displays have other formats
available that are often formats supported by other
software
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&- Copying from and Pasting to
Case Information Displays

 There are five Copy/Send options

— Copy All
e Copy all contents of display
— Copy Selection

e Copy selection which includes the specific objects and
fields selected

— Send All to Excel

e Send all contents directly to Excel
e This will open a session of Excel and populate a worksheet

— Send Selection to Excel
 Send only selected objects and fields to Excel

— Copy/Send Special

* Opens a dialog with options about how data should be
sent to Excel
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B -

Copy/Send Special

* Provides the same options as the other four Copy/Send options

e Allows specification of using column headings from the case info
display or variable names from the DATA section of the auxiliary file

format

e Allows specification of copying the two informational rows that

contain the object name and column headings

 Send/Copy Transpose will send/copy the column information to

rows and the row information to columns

Copy/Send Special

Copy Range
(® Copy Al
() Copy Selection

Copy Destination

(®) Copy to Clipboard

(") send to Excel

() send to Open Office Calc

[ ]5end/Copy Transpose

W OK

Column Headings
(®) Normal Headings
() Use Variable Names

Copy/Send Options
Indude Cbject Mame
Incude Column Headings

Make Default for all Copy Actions

? Help X Cancel
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Send To Excel

There is already an existing instance of Excel running with at least one workbook and one
worksheet open. Choose what workbook and worksheet to use:

- O X

List of Workbooks presently open

() Book2 List of Warksheets in new workboak

() Book3 (®) Create Mew Sheet. .,

() Book4 |Gen |

®) Create New Workbook... Always override selected sheet

[ ] Alwiys use selected warkbook Always create new sheets automatically
¢ Ok

/

Select existing or
new workbook
and worksheet
for sending data

B - Copy/Send to Excel

_~ Dialog occurs only if session
of Excel is already running

Cell A1 describes

xCan::eI
/ the kind of data
1 Load

status Mw “——— ROW 2

2 |Number of Bus Mame of Bus
11005 MEWBERRY 5
4 11008 POMARIA 2

3 11009 WHITMIRE 1
6 11009 WHITMIRE 1
¥
g
g

[#¥]

11012 SPARTAMBURG 12

11018 SPARTANMBURG 2 3
l 11018 SPARTANBURG 2 3
For L

ads, Number and |

key fields

1D

]

R (N, T, B, R, |

Closed 53.22
Closed 5.89
Closed 8.78
Closed 3.51
Closed 41.52
Closed 40.37
Closed 0.25

are the

describes
which fields
are being
pasted

71



Description of Data:
(Cell A1)

e The first entry in Cell Al ( ) is a
description of the data

— VERY important
— Keep this description and DO NOT modify

— When pasting back into the case information
display, Simulator reads this line to find what kind
of data is being pasted

— This is the same as the object type that is used in
an auxiliary file
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Description of Fields:

(Second Row in Table)

 The second row ( ) provides a list
of the fields in the data
— VERY important

— When pasting back into Simulator, the second
row is used to determine what kind of fields are
being pasted

— If Simulator does not recognize a field heading, it
ignores this field in the paste

— Column headers or variable names from the
DATA section of the auxiliary format can be used
to identify fields
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Data Record Key Fields

e Each kind of data record has a few columns that serve
as key fields for Simulator

— Buses: Number
— Lines: From Number, To Number, and Circuit

— Loads: Number of Bus and ID
* To paste data into Simulator these columns MUST be
included
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Secondary Key Fields

 There are also secondary key fields

— Often represent a combination of Name/Nominal
kV for bus-related objects

 When pasting into Simulator there is a priority
by which key fields are examined
— First look to see if the key fields are available

— Then look for the secondary key fields and use
them instead
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Labels

Unique identifier for an object of a particular type

Refer to equipment in the model in a way unique
to your organization

Likely to change less frequently that bus numbers

Can be used for pasting and updating
— Label (for use in input from AUX or Paste)

Used with full topology models that include
breakers and nodes
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Data Record Key Fields

You can get a list of the key fields by choosing

Export Case Object Fields = Send to Excel from

the Window ribbon tab

— The kel fields will be denoted in this output with
asterisks (*1*, *2*, and *3*

— The secondary key fields will be denoted in this output
with asterisks (*A*, *B*, and *C*

A B C D E F G

1 :Ohject Type ISUEDATA AE'Key/Required Fields Variable Name Concise Variable Name Type of Variable Description
1575/Branch
1576 ABCPhaseAngle FaultCurAngleAFrom Real Phase angle A at From bus during fault
1577 ABCPhaseAngle:: FaultCurAngleBFrom Real Phase angle B at From bus during fault
1578 ABCPhaseAngle:: FaultCurAngleCFrom Real Phase angle Cat From bus during fault
1579| ABCPhaseAngle:: FaultCurAngleATo Real Phase angle A atTo bus during fault
1580| ABCPhaseAnglex FaultCurAngleBTo Real Phase angle B at To bus during fault
1581 ABCPhaseAngle:! FaultCurAngleCTo Real Phase angle C at To bus during fault
1632 BusMCMW:1 BusMargCostMWTo Real OPF: Marginal MW Cost. May be interpreted as the cost of supplying 1.0 M\
1633 < BusName BusNameFrom String Name at From bus
1634 < BusName:1 BusNameTo String Name at To bus
1635 A< _NomV omkVFrom String Name_Nominal kV at From bus
1636, *B*< BusName_NomV BusNameNomkVTo String Name_Nominal kV at To bus
1637 BusName_NomV MSBusNameNomkVFrom  String Multi-Section Line Record's Name_Nominal kV at From bus
1638 BusName_NomV MSBusNameNomkVTo String Multi-Section Line Record's Name_Nominal kV at To bus
1639 BusNeighborList IslandedBusList String When using the Branches that Create Islands tool, this field is populated w
1640 < BusNomVolt NomkVFrom Real The nominal kv voltage specified as part of the input file. at From bus
1641 < BusNomVolt:1 NomkVTo Real The nominal kv voltage specified as part of the input file. at To bus
1642 *1*< BusNum BusNumFrom Integer Number at From bus
1643 2 BusNum:1 BusNumTo Integer Number at To bus
1644 BusNum:2 MSBusNumFrom Integer Multi-Section Line Record's Number at From bus
1645 BusNum:3 MSBusNumTo Integer Multi-Section Line Record's Number at To bus
izac x: P ARIAt A lian Anllan Couinnm UFC aalis 16 4hn Hmn Obabiin — FEACER andd $acaninn | hiiman habh lin = AARIRIE
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Data Record Key Fields

 For every type of object the list of available fields
contains folders for Key Fields, Required Fields, and
Secondary Key Fields

e (Case information display column headers are
highlighted yellow to indicate a key field and green to
indicate a required field

Mumber of Bus D Mame of Bus Mame_Mominal KV of Bus| Status Cnline Gen MW Gen Mvar Set Volt

RegBus PU vm‘ A

‘ w Key Fields
@D
® Mumber of Bus

hd Required Fields
® Mvar Qutput'AVR
® Mvar Qutputi\Mvar (maximum)
@ Myar Cutputiivar (minimum)
@ Nvar QutputiMvar Set Point
® MW Cutput'AGC
® MW Cutput MW (maximum)
® MW Cutput MW (minimum)
& MW Output\MW Set Paint
® Regulated Bus\Setpoint Voltage
@ Status

w Secondary Key Fields
@ D
® MName_MNominal kV of Bus
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Use the Spreadsheet

e You can now make full use of Excel to modify the data

— Columns and rows can be deleted and modified in
any manner with two exceptions

 Two requirements that MUST be met EXACTLY
for the final format of the data

— Two header rows must be specified EXACTLY as they
were pasted

— Must include the columns for the key fields

 For example, you can change the reactive power
component of all the loads and then read them back in
to see how the voltages are affected
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Select the Spreadsheet

* When changes to the spreadsheet are
completed and ready for pasting back into
Simulator, do the following

— Select the entire spreadsheet (the easiest way to
do this is to click on the top left square between
the Row A and Column 1 headers) ,

— Select Copy (or CTRL+C) *L.fib ofbus Name o tus [

11005 NEWBERRYS 1

e You can alternatively select only part of the
spreadsheet as long as you capture all of the
required format

E
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Pasting into Simulator

e Go back to Simulator, click on the Copy, Paste, and
Send toolbar menu and choose Paste

— |If the clipboard format is not correct, Simulator will
disable the Paste option

— Data can only be pasted into case information displays
that contain the same object type being pasted, i.e., bus
data cannot be pasted into a generator case information
display

e Values can only be pasted into case information
displays if the values are enterable

— Enterable Fields are displayed as blue by default

— Special External Fields displayed as purple by default can
also be pasted but cannot be directly modified in a case
information display
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Pasting NEW objects

* New objects can be created by pasting from a
spreadsheet

e Must provide all required data for the object

 Required Fields will be highlighted in green in the case
information displays and in the list of available fields
for an object shown in the Fields pane

* Many object types require being in Edit Mode
in order to create new objects
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Redundant Data

e Be careful about pasting redundant data

— For example, in the Bus Records both voltage in per
unit and voltage in kV are enterable, but they specify
the same information

* Copy only ONE of these columns into Simulator

— Simulator will paste the information in twice, and
whatever value was 2" will show up

— Usually fields will be pasted in the order in which they
are specified

o Key fields will always be read first

e Simulator enforces a priority order for some fields that must
be processed before other fields
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Example Redundant Data

 Load Records represent an example of redundant data
— MW value is a function of the S MW, | MW, and Z MW values
— MW =SMW +IMW *V_ +Z MW * V2
e If you do the following nothing changes because the S MW, |
MW, and Z MW columns get pasted in separately
— Send All to Excel on the load case information display
— Modify the MW columns
— Copy All and then Paste back into Simulator

Madel Explorer: Loads
X loads 3 Buses

D = % ‘>||"' ‘_'.58 ;'3_8 M ?&n i Records - Geo~ Set~ Columns~ ' “.E' "%’}E' T %' sa%ﬂ flx) = ﬁ Options =~

Explore F

Explore = Fields

Filter |Advanced = |Load - = | Find... Remowe Quick Filter =
Recent ~
W Metwark Number of Mame of Bus 10 Status W Mvar MVA 5 MW 5 Mvar | MW
Bus

Branches By Type — — — —
A Branches Input 1 11005] MEWEERRY 5 1 Closed 53.22 12.56 54.68 53.22 12.56
iEs P 2 11008 POMARIA 2 1 Closed 5.89 1.47 6.08 5.89 1.47

Branches State 3 11009 WHITMIRE 1 1 Closed 178 8.96 8,78 178
fH Buses 4 11009 WHITMIRE 1 2 Closed 3.51 0.98 3.64 3.51 0.98
B DC Transmission Lines 5 11012 SPARTANBURG 12 1 Closed 41,52 516 41,24 41,52 516 0.000 1,000 C
5 Generators & 11018 SPARTANBURG 23 1 Closed 40,37 10.87 41,80 40,37 10.87 0.000 0.000 C
HH Impedance Correction Tables 7 11018 SPARTANBURG 23 2 Closed 0.25 0.02 0.25 0.25 0.02 0.000 0.000 C
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options +  Case Information Displays:
Options Menu

FI7 B ok %2 5% @4 8 * Records~ Geo~ Set+ Columns~ Bg- ‘S8- WS € EH. 9 - B | Options -

OPT.

g Display/Column Options

e Settings apply to all case . :
information displays unless noted + s
otherwise cetat o et 13 :

Highlight Row if Selected Field = YES

<

<

Show Header Hints

Highlight Select Color Yellow -
Zoom [100% -

Remove Trailing Zeros

Key Fields |Secondary -
' Use Concise Variable Mames and Headers
& Use Defined Mames in Variable Mame Locations

Use Data Maintainer Filtering

'  Show Column Metrics as Hints
Use &bs Value in Column Metrics Hints

Column Metrics Treat Blanks |Treat as Zero -
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ontions - Case Information Displays:
Options Menu

Headings | Mormal -
‘ Mumber of Bus Mame of Bus ‘ Selected ‘ |1 ‘ Status ‘ Mame_Mominal k¥ of Bus kW ‘

Headings |Variable Mames -
load |Bustium (1<) BusName (<] selected | 1D 128<)| Status (*<)| BusMameNomkv (A<)| mw ()] 1

Show Grid Lines '  Show Grid Lines
I 1UE£D JFARTANDUROY © 9 [ L") & IS ER S ez = - e - ==
11029 SPARTAMBURG 7 3 NO 1 Closed 11025 SPARTAMBURG 7 3 [ 1 Closed
11031 BOILIMG SPRINGS 22 MO 1 Closed 11031 BOILING SPRINGS 2 2 NO 1 Closed
11031 BOILING SPRIMGS 2 2 MO 2 Closed 11031 BOILING SPRINGS 2 2 NO 2 Closed
11036 CAMPOBELLO 1 NO 1 Closed 11036 CAMPOBELLO 1 NO 1 Closed
11038 CHESMEE 12 NO 1 Closed 11038 CHESMEE 1 2 NO 1 Closed
11039 CLINTOM 121 MO 1 Closed 11039 CLINTOM 121 NO 1 Closed
danan menLmERE A . a e 11040 COWPEMS 1 MO 1 Closed
'  Show Header Hints
us | mw ‘ Mvar | MIVA ‘ S MW ‘
0 A1 74 £ G0 4175 A1 24
i0 Total MW load seen by the system from |32
0 this bus, Determined from the constant (01
380 power, current, and impedance portion |93
8.0 of the loads 80

Pt s e L i T a3
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ontions - Case Information Displays:
Options Menu

" Word Wrap Headings Woard Wrap Headings

Mame_Mominal kY of PV MName_Mominal kv of AW
Bus

CRARTARDIIRS & A on A4 7 A B

Default Row Height |13 -
11026 SPARTAMBURG &4 NO 1 Closed SPARTAMBURG &4 68 41.24
11026 SPARTAMBURG &4 NO 2 Closed SPARTANBURG &4 65 1.38
11029 SPARTAMNBURG 7 3 NO 1 Closed SPARTAMBURG 7 3_13 50.01
11031 BOILING SPRINGS 2 2 MO 1 Closed BOILING SPRIMNGS 2 2 57.93
Default Row Height |33 -
11026 SPARTAMBURG &4 NO 1 Closed SPARTAMBURG &4 65 41.24
11026 SPARTAMEBURG &4 NO 2 Closed SPARTAMBURG &4 69 1.38
11029 SPARTAMBURG 7 3 NO 1 Closed SPARTAMNBURG 7 3_13 50.01
11031 BOILING SPRINGS 2 2 NO 1 Closed BOILIMG SPRINGS 2 2_ 57.93
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ontions - Case Information Displays:
Options Menu

& Highlight Row if Selected Field = YES
Highlight Select Color Yellow i
Selected ‘ Mumber of Bus Mame of Bus ‘ D ‘ Status Mame_Mominal kW of
Bus

YES T 11026 SPARTAMBURG 64 1 Closed SPARTAMBURG 6 4_65
YES 11026 SPARTAMEURG 64 2 Closed SPARTAMBURG & 4_6%
MO 11029 SPARTAMBURG 7 3 1 Closed SPARTAMBURG 7 3_13
MO 11031 BOILING SPRINGS 2 2 1 Closed BOILING SPRIMNGS 2 2_
MO 11031 BOILING SPRINGS 22 2 Closed BOILING SPRIMNGS 2 2.
MO 11036 CAMPOEBELLD 1 1 Closed CAMPOBELLD 1_89,00
M 11038 FHFSMFF 1 2 1 Clncard FHFSKMFF 1 2 /GO0

Selected field is a specific field that is
available with most objects
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ontions - Case Information Displays:
Options Menu

Zoom | 100% -
11025 SPARTANBURG 73 110 ; c:s  Zoom level applies only to the
11031 BOILIMG SPRINGS 22 MO 1 Closed
11031 BOILIMG SPRINGS 22 MO 2 Closed . . .
11036 CAMPOBELLO 1 NO 1 cs  cUrrent case information display
11038 CHESMEE1 2 Mo 1 Closed
11035 CLINTOMN 121 MO 1 Closed
11040 COWPENS 1 MO 1 Closed
Zoom | 200% -
11029 SPARTANBURG 7 3 NO 1 Closed
11031 BOILING SPRINGS 2 2 NO 1 Closed
11031 BOILING SPRINGS 2 2 NO 2 Closed
11036 CAMPOBELLO 1 NO 1 Closed
11038 CHESNEE 1 2 NO 1 Closed
11039 CLINTON 121 NO 1 Closed
11040 COWPENS 1 NO 1 Closed
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ontions - Case Information Displays:
Options Menu

Remove Trailing Zeros applies only to the current case information display

Remove Trailing Zeros + Remove Trailing Zeros
110 056  1.04000 \ I L 104 ¥t
1,10 056  1.04000 \ I 0.36 1M
1,10 0.56  1.04000 ) 036 1o :E
\ - ]
1.30 NORE 102777 13 0.06] 102772 Vi

Some fields identify objects by the selected key field type
Key Fields | Primary - Key Fields | Secondary -

‘ Object ID | ‘ Object ID ‘

Gen 11284 1 Gen "WELLFORD 2 2_13.20" '1°

Gen 11299 "1 Gen 'GREEMWYILLE 23 1_69.00° "1°

Gen "112599" "2 Gen 'GREEMWILLE 23 1_659.00° "2

Gen '11289" '3 Gen 'GREENVILLE 28 1_g59.00' '3

Gen 11299 "4 Gen 'GREEMVILLE 23 1_69.00° "4

Gen '11299" 'S Gen 'GREEMWYILLE 23 1_659.00° '5

Gen 112599 & Gen 'GREEMYILLE 23 1_69.00" "6’

Gen '11299"' 'T Gen 'GREENVILLE 28 1_g59.00' 7"
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antens - Case Information Displays:

Options Menu

Concise variable names are used by default starting with Simulator version 20

' LUse Concise Variable Names and Headers

AreaMumber [*{]| Selected | Mame [*{]| Momk [*{]| ZoneMumber [*“]l

| Mumber (1%<]

Use Concise Variable Mames and Headers

| BusMum [1*“]| AreaMum [*{]| Selected | BusMame [*{]|Buanm‘|.-ntt:]| ZoneMNum [*“]|

Defined names make it easier to ensure the correct field is being used

' Use Defined Mames in Variable Mame Locations

CustomFloat:5till Special Field (%)

BusMuml(1<)| FuelType |ID[2E“]
T . . [ P B .

BushMame [<)| CustomFloat:My Special Field [<}| CustomFloat:Another Field (%]

Use Defined Mames in Variable Mame Locations

BusMuml(1=)| FuelType |ID 1| BushMame [=]] CustomFloat:d (=} CustomFloat1 [<)| CustomFloat:2 (<
T —

—
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ontions - Case Information Displays:
Options Menu

Use Data Maintainer Filtering

— Set whether or not Data
Maintainers should be included
with Area/Zone/Owner Filters

Area/Zone/Owner/DataMaintainer Filters

Areas

Setall
Yes

set all
Mo

I Set all AreaZone/Owner/DataMaintainer Filters to Yes | [ ] Use Data Maintainers Filtering on Case Information Displays

Close

© 2019 PowerWorld Corporation

Zones Owners Data Maintainers
: D i % "'||“' ‘_'.;.'3 ;':'_3 ?&D Records = Geo~= Set~ Columns ~ * HE' “&Ev ‘f_' HH - EE'-EL fix) - @ Cptions -
Area Mum A Area Mame | Shown | # of Buses Min Bus Num | Pax Bus Nu
1 1]1 YES 1 1
2 11 Upstate South Carolina YES 455 11001 1
3 13 Mew lersey YES 1807 13001 .
4 15 Virginia YES 1438 15001 11
L 17 Maine ¥FS RAA 17001 1
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ontions - Case Information Displays:
Options Menu

' Show Column Metrics as Hints
Use Abs Value in Column Metrics Hints

Column Metrics Treat Blanks |Treat as Zero -

[Frrs [EI TS e

0.52  1.04000 YES
1.02 0.52  1.04000 YES
1.02 052  1.04000 YES
1.10 0.56  1.04000 YES
1.10 0.56  1.04000 YES
1.10 0.56  1.04000 YES

VEC

1.2 The metrics for selection are
1.7 2,37 = Sum
1.3 1.06 = Average

0.00 = Vanance
0.04 = 5TD Dewviation
1.10 = Maximurm
1.02 = Minirmum
B = Total tems
& = Total Monzero [tems

oL

(NI ]

thinin
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User-Defined
Case Information Displays

e Motivation

— It may be convenient to define one set of generator fields for
studying voltage regulation problems and another set for MW-
related studies

— Some objects like tool options do not appear elsewhere in the
Model Explorer

e User-Defined Case Information Displays meet these needs

— Allow customization of columns, filters, sorting, etc. without
requiring repeated changes to the same case information display

— Having access to all object types that are supported in auxiliary files
is very useful for auxiliary file development
 Limitation
— User-defined case information displays are more generic than case
information displays that appear specifically in the Model Explorer

and will not include object-specific actions that appear in Records
menu
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User-Defined Case Information Display
Management

Right click on Explore Pane to
create User-Defined Case
Information Displays

— They show up under the

User-Defined folder of the
Explore Pane

Customization is the same as
other case information
displays

v

Navigate to Case Information

Explore k3

Model Explorer: Generators =

Explore | Fields

X Generators X User-Defined Case Info Displays X Data Maintainers > MyLloads X My Generators X Buses

BT Bk %8 5% @4 88 55 Records~ Geo~ set~ columns~ [Ex- @i~ W~ ¥ options -

Filter |Advanced - |Generator = | Find... Remove Quick Filter ~
Recent
Metwork Nurréberof ‘ Fue\l D ‘ Name of Bus | status ‘ Gen MW | Gen Mvar |SetVoIt | [l
us
Branches By Type
BTy 1232

ﬁ Branches Input

ﬁ Branches State

ﬁ Buses

ﬁ DC Transmission Lines
EI' Generators

to insert a User-Defined

H Impedance Toolbar (Top)
g Line D-FAC Searchbar [Bottam) . .

Line Shunt C I f t D I
s "= Case Information Display
fE Mismatche Fields Pane Location M08 S e - o
BB Multi-Term 11304 Hydro 1 UNION 5 4 Closed 1.30 -0.06
@ Switched § Save Recent (10) Coal
EH Three-win . Coal
B Transforme Show Number of Objects (,ja|
B voitage Col Insert User-Defined Case Inf o i
= " it - b e e R 11315 Natural1 GAFFHEY 3 3 sed 25.76

voltage Lir — 11316 Natural 1 GAFFNEY 3 4 d 2576

SCDC Remove User-Defined Case Infc
B vscpcTra fove serbEined ase Infe 11320 Hydro 1 LOCKHART 2 d 136
Aggregations 11320 Hydro 2 LOCKHART 2 sed 4 136
Solution Details 11321 Hydro 1 LOCKHART 3 sed 3.60 1.38
Case Information and Auxiliary Hydro e
11322 Hydro 1 LOCKHART 4 Closed 3.60 138

Contingency Analysis
Optimal Power Flow
Tools and Add Ons
Transient Stability

List of User-Defined

and Auxiliary\User-Defined
Case Info Displays to save

v

User-Defined
@ Generator: My Generatar..

customization settings to

Right click on Explore Pane

. .
B Loy o Case Information Displays .
<
Open Mew Explorer Search e e g
Model Explorer: User-Defined Case Info Displays = [m] x

auxiliary file

Explore k3

X User-Defined Case Info Displays X Generators X Data Maintainers X My Loads
o 1 | st
Ak 48 % @k #b Records - Set+ Columns~ [H- - . BH- W - B Options -

Filter |Advanced - [User Defined Data Grid

X My Generators X Buses

Explore = Fields

~ | Find... Remove Quick Filter =

User-Defined Case Information

w

Case Information and Auxiliary

In

Displays can be made to
display any object type,
including various settings and
options

© 2019 Pg

Name Object Type | UseFilters? | Filter Name | Nondefault | Row Height | FontMame | FontStyl
7

" Advanced Filters e
HE Calculated Fields 1|5y Generators| Gen YES NO
B case Info Customizations 2| My Loads Load YES NO
Bl custom Case Information
HH Custom Field Descriptions
B Data Checks
£ List of User-Defined

Case Information Displays
B User-Defined Case Info Displays

v

Ambimnt Pimiime Emees < >
Open Mew Explorer Search Search Mow Options =
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Case Information Display
Local Menu

e Local menu can be opened
by right clicking on a case
information display

e Most of the options and
actions available are
identical to the options
available on the Case
Information Toolbar

* Options on Local Menu
not available on the Case  ®
Information Toolbar &

— Help i

— Form Control

* Provides options for printing
and showing the case =
information display

g R

fix)

Show Dialeg...
Show Data View

Display/Celumn Options...

Find... Ctrl+F

Search for Text...
Insert...

Delete

Generator records
Plot

Geographic Data View
Set/Toggle/Columns
Copy/Paste/Send

Save As

Load

Cluick Filter...
Adwvanced Filter...

sl%?g; Advanced Sort...

Define Expression...

Define String Expression...

Refresh Display
Help (F1)

Form Control

© 2019 PowerWorld Corporation
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Print...

Close

Make Top Left of Form Visible
Shift Form Up

Maximize

Minimize

Free-Floating on Top
Free-Floating

In Container Window

Remove Transparency from All Windows
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Case Information Display
Local Menu

IE B ) Ak %8 5% 44 84 B Records - Geo~ Set~ Columns - ""“" . OB Wt~ ﬁl Options =
: Filter Advancdd ~ lGenerator - - | Figd... Remowve Quick Filter ~
Number of 1D Name of Bug Status [Gen MWIG:n Mvar|Set Volt AGCl MVA Base Max MW|Max Mvar|Sub Num off A
Bus Bus
1 11294 1 WELLFORD 2 2 Closed 1.60 0.81 1.03038 ¥ 53 1.60 0.81 11293 W
Open
3 11299 1 GREENVILLE 281 Closed 1.02 0.52 1. 1.23 1.03 0.52 11299 Gl
4| 11294 2 GREENVILLE 281 Closed  1.02 0.52 1 123 1.03 0.52 11299 Gl
5| 11294 3 GREENVILLE 281 Closed 102 052 1.0 123 1.03 0.52 11299 G
8| 11294 4 GREEMVILLE 281 Closed  1.02 0,52 1.0 123 1.03 0.52 11299 Gl
7| 11294 5 GREENVILLE 281 Closed 110 0.56 1.0 132 110 0.56 11299 GI
8| 11294 6 GREENVILLE 281 S —T il 132 1.10 0.56 11299 Gl
3| 11294 7 GREENVILLE 251 E3 Show Dialeg... 132 1.10 0.56 11299 Gl
— -
11 11304 1 UNION 5 3 L] Show Data View 156 130 0.50 11301 LI
12 11303 2 UMNIOM S5 3 % Display/Column Options... 1.56 1.30 0.50 11301 Ul
13 1130da—usuonsa 156 1.30 0.50 11301 Ul
#4 Find... Ctrl+F
| f.’w Search for Text...
NSert...
18] 113151 GAFFNEY33 39 ¥l 5060 2576 11313 G,
19] 11316 1 GAFFMEY34 Delete 9 ¥ S0.60 2576 11313 G,
20] 11320 1 LOCKHART 2 N 0 1.38 11319 LC
21 11320 2 LOCKHART 2 Generator records * ho 1.38 11319 LC
22| 113211 LOCKHART 3 v o 1.38 11318 LC
Plot
24| 11322 1 LOCKHART 4 Geographic Data View o 432 360 1.38 11318 LC
25| 11325 1 GREERS2 6 ¥i 660 550 2.80 11324 Gl
Set/T ]
26| 11326 1 GREERS3 oggle/Columns 6 660  5.50 2.50 11324 Gl
B Copy/Paste/Send L
o Save As C
A | pad 4 - - N
31 11333 1 GAFFNEY41 = 516 430 1.65 11333 G
32 11334 1 CARLISLE 41 Quick Filter... 3.48 2.90 1.35 11338 ©
38| 113361 PACOLET32 B Advanced Filter.. of 132 110 042 11335 P4
35| 113391 FORTMILLS2 3 Advanced Sort... 0 YES YES 18.00  15.00 5.76 11338 FC
36| 11340 1 FORTMILLS 3 ; i 10 YES YES 18.00  15.00 5.76 11338 F¢
37| 11340 2 FORTMILLS3 f() Define Expression... 10 YES YES 18.00  15.00 5.76 11338 F¢
o . YES YES
38| 11348 1 PIEDMONT 35 Define String Expression... 0 YES YES .20 1.00 0.38 11344 PI
40| 11355 1 GREENVILLE 295 BB _Refresh Display 33 YES YVES 0.72 0.23 11351 Gl
Y 11356 1 GREENVILLE 296 i3 YES YES 0.72 0.23 11351 Gl
47| 11356 2 GREENVILLE296 Help (F1) 33 YES YES 0.72 0.23 11351 Gl
FE] 11357 1 GREENVILLE 29 7 i3 YES YES 0.72 0.23 11351 Gl
44| 11362 1 WARE SHOALS 22 ) Form Centrol ¥ES 0.84 0.27 11361 W 97
45 11363 1 WARE SHOALS 2 3 Closed 0.70 0.27 1. YES 0.84 0.27 11361 ‘W




Custom Field Descriptions:
Custom Floats, Integers, and String

* Access these definitions on the Model Explorer
Explore Pane under Case Information and
Auxiliary 2 Custom Field Descriptions

Defaults for all object types are always listed

\

Model Explorer: Custom Field Descriptiolys = O *
Explore z Custom Field Descriptions 2 Loads X Generators X Buses The d efa u It
OPT. +,0 .00 25 =] ds~ Set+ Col - B~ HUiE Opti =
Explore | Fields S M e e et o | T number of each
2 : ter |[Advanced = |Custom Field Description -
ecen ~
Metwark Object Type| Field Type | Mumber of CaptionsforHeader‘ type Ca n be
Aggregations Type —separated] |(comma-separated) .
Solution Details 1fDcfault _[Flosting Poin cha ngEd di rectly
e Case Information and Auxiliary ';: g:::E:E ;S:ELng?er 5
Mon-Electrically Modeled Objects here
" Advanced Filters
BH calculated Fields There is no limit
ﬁ Case Info Customizations
ﬁ Custom Case Information
" Custom Field Descriptions to hOW ma ny Ca n
ﬁ Data Checks oo
HH nwnamic Farmattinn N be SpeCIerd
Open New Explorer Search Search Mow Options =
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Custom Field Descriptions:
Custom Floats, Integers, and String

» Custom settings can be specified for different object tvpes
by right clicking
and choosing Insert

Choose the Object Name
Choose the Field Type
Choose the Number of Type
Define Field Captions
Define Header Captions

[®) Custom Field Descrip...

X

Ohject Mame |Bus

Find...

Field Type

S

Siring

Mumber of Type =

Field Captions

Sfring 1 My Caption
String 2 Another Caption
String 3 Extra Caption

Mote: EBlank entries for Field and Header captions mean that

the default values will be used,

Clear Captions

Header Captions
My Header
Another Header
Extra Header

Folder view of
available bus
fields becomes

© 2019 PowerWorld Corporation

& OK X Cancel
|7 Custom
@ Expression 1 [Bus)
Object Type| Field Type | Mumber of Captions for Field (comma-separated) Captions for Header (comma-separated) @ Expression 2 (Bus)
Type @ Floating Point 1
1|Default Floating Pain 5 @ Floating Point 2
2 |Default String @ Floating Point 3
3 Default Inteaer g : E:E:E::g Ez::::
-ﬂEus 3 My Caption, Another Caption,Extra Caption My Header, Another Header, Extra Header d
- 7 @ Integeri

@® Integer2

@® Integer 3

@ Integerd

@ Integers

® Memo

@ Selected

® String : Another Caption
@ 5tring : Extra Caption

@ String : My Caption

@ String Expression 1 (Bus)
@ String Expression 2 (Bus)
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Integration of Custom Fields into User
Interface Dialogs

e Custom tab is available on information dialogs
— Access to Custom Fields, Memo, and Selected field

Bus Options ® Load Options - O X
Bus Number 58231 = Find By Number Find ... Bus Number 11018 = | Find By Number SC'?:;S
. pen
Bus Name |GALLOWAY 23 Find By Mame Bus Name  [SPARTAMBURG 2 3 Find By Name @ dosed
Close
Nominal Voltage [13.8000  |kv o |1 | Find ...
Labels ... | |nolabels |
Labels ... | |nolabels
N Number MName
MNumber . Mame Area | Change || 11 Upstate South Carolina
Area Change | 59| = |Dhio Valley |
Balancing Zone Change 1 i
; Change | 1| = |1 | )
Authority - Substation 11016 SPARTAMBURG 2
Zone Change | 1| - |:l | Owner | Change 1 i
Owner Change | 1| : |1 | Same Owner as Terminal Bus
Substation | Change |59229 ||GALLOWAY 2 | Load Information  OPF Load Dispatch  Custom  Stability
Bus Information  Attached Devices Geography —Custom Data Maintainer | Specify | Remave
Data Maintainer | | Spedfy e To add new fields, see Custom Field Type Descriptions on the Model Explorer
Custom Fields
To add new fields, see Custom Field Type Descriptions on the Model Explorer 0 PEmE
- Selected
Custom Fields | Memo Floating Paints Strings Integers
[ selected - Cust Float 1 Cust String 1 CustInt 1
Floating Paints Strings Integers i
— Cust Float 2 Cust String 2 CustInt 2
Cust Float 1 My Header CustInt 1
Cust Float 3 Cust String 3 CustInt 3
Cust Float 2 Another Header CustInt2 .
Cust Float 4 Cust String 4 CustInt 4
Cust Float 3 Extra Head CustInt 3
Hstrod Hira neader ustonbs Cust Float 5 Cust String 5 CustInt 5
Cust Float 4 CustInt4 v
£ >
Ok Save Save to Aux Delete Cancel Ok Save Save to Aux Delete Cancel Help
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AUXILIARY FILES
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Auxiliary Files

e PowerWorld Simulator data can be stored and
edited in a text file format

e A scripting language is available for modifying
data and automatically running PowerWorld
Simulator commands

 The auxiliary (*.aux) file format accomplishes
both functions

 The auxiliary file format also extends to oneline
diagrams (*.axd)
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What Can You DO with Auxiliary Files?

e Quality Assurance: Standardize settings and
controls for multiple cases and studies

e Customize Simulator environment

e Document
— Describe an analysis procedure for a manager or client
— Create a detailed project record
— Enable reproducibility

 Automate detailed calculations and storage of the
results

 Automate building and editing of a oneline
diagram

© 2019 PowerWorld Corporation 103



Example: Using Aux Files to Customize

Simulator Environment

 Automatically load aux file each time a case is
loaded

e Allows standardization of options

* Use to customize
— Area/Zone/Owner Filters
— Advanced Filters
— Custom Expressions
— Custom Data Grids

— Many more
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Automatically Load File

PowerWorld Simulator Options & x

Select option category File Management

-Power Flow Solution
f. Environment

- Oneline Automatic Loading of Auxiliary File
 File Management [] automatically load an Auxiliary File when the present case is opened

i Case Information Displays
-Message Log Aundliary File | | Browse

- Distributed Computing

PowerWorld Files  EPC and RAW Files  hdbexpart Files

(&l settings below are only saved to the Reqistry)
Automatic Loading of Auxiliary File with ANY case

[] Automatically load an auxiliary file when ANY case is opened

] Auxiliary File | | Browse

H Automatic Archiving of PWE files
Load a file for —z

[JEnable Auto-Archive of PWE Files

-

Delimiter in Archive File Mame Save Unlinked Elements of contingency,
Ca S e (underscore) ~ (tilde) [interface and injection group records in the
- ’ R PWE file
- (dash) + (semicolon)

or ANY case e

Mote: The Automatic Autosawve will
only archive cases under Edit Mode

i

-

Mote: If File Location is empty then the files will be saved in the current case file location.

File Location | | Browse
Auto Load Directory
Location | | Browse

Refresh Interval Ijl: s

Save to Aux Cancel 105




Auxiliary File Format Overview

e Has two

— There is no limit to the number of sections in a file

types of sections

—

SCRIPT_<
Section

—

]

DATA -
Section

N

—

DA.‘TA_<
Section

—
SCRIPT
Section

[ SCRIPT ScriptNamel
{

script_statement 1;

script_statement n;

}

object_type DataNamel(list_of fields)

{
data_list_ 1

data_list n

| 3

object _type DataName2(list_of fields)

{
data_list 1

data_list n

-}

SCRIPT ScriptName2
{

script_statement 1;

script_statement_n;

)
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Auxiliary File
SCRIPT Sections

e Start with the word SCRIPT

— An optional script name may follow
e For use with the LoadScript action

* A block of script actions follow enclosed in curly
braces {}

e Each script statement must end in a semicolon ;

SCRIPT ScriptNamel
{

script _statement 1;

script_statement n;

}
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Auxiliary File
DATA Sections

e Start with a valid object_ type string

* An optional data nhame may follow
— For use with the LoadData action

* Following this is a list of fields enclosed in
parenthesis
— (list_of fTields)

object type DataNamel(list of fields)

{
data list 1

data list n

}
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Creating an Auxiliary File

e Most grids in Simulator have an option to save data to
an auxiliary file

— Save Auxiliary Files toolbar button
— Right click and choose Save As = Auxiliary File

Save Auxiliary

iles toolbar button

J

Model Explorer: Generators

Explore

Explore

W

Fields

Recent
Metwark

A EEH P FEH PP B 5 ) R B

Branches By Type
Branches Input
Branches State

Buses

DC Transmission Lines
Generators
Impedance Correction Tables
Line D-FACTS Devices
Line Shunts

Loads

Mismatches

Open Mew Explarer

- X Generators 3 Loads X Buses
4
D = %"1 ‘_'.58 ;'3_8 M ?&n Records = Geo ~ Set~ Columns = ' "ﬁ“g' H%}}E' b BE'EI' 124
Filter |Advanced ~ | Generator -
A
Mumber of | Fuel 1D Mame of Bus Status Gen k
Bus ‘ Type ‘ | ‘
1 11294 Matural 1 WELLFORD 2 2 Closed
2 Coal | | Open
3 11299 Matural 1 GREENVILLE 281 Closed
4 11299 Matural 2 GREEMNVILLE 281 Closed
5 11299 Matural 3 GREEMVILLE 28 1 Closed
& 11299 Matural 4 GREEMVILLE 28 1 Clos
7 11299 Matural 5 GREEMVILLE 28 1 Closed
8 11299 Matural & GREENVILLE 281 Closed
9 11299 Matural 7 GREENVILLE 281 Closed
Hydro Open
11 11303 Hydro 1 UMIOM 5 3 Closed
v — w4mAn eaes m TP e
<
Search Search Mow Options ~
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- O X

SORT
RECD

figy ~ B Options ~

Save Auxiliary File (all records and columns) Ctrl=Alt=A
Save Auxiliary File (selected records) Shift+Alt+4
Sawe Auxiliary File (selected records and columns) Shift=Ctrl+A

Auxiliary File [only fuel cost information)

C5V (Comma delimited)...>Variable Mames

C5V (Comma delimited)...> Column Headers

CSV [only selected records/columns)...>Variable Names
CSV [only selected records/columns)...> Column Headers
HTML...

Eitmap...

JPeg...

E EPC format [only selected records)

GE DYD format (only models of selected records)

PTl Generatar Capability Curve GCAP

Other



Creating an Auxiliary File

 Some dialogs have a Save button that will create an auxiliary file with
all relevant information

Contingency Analysis

Contingencies

Options  Results

- O *

m e % "'||"' f.;.'g ;':'_E ﬂ ?&D Records = Set = Columns = H.E* T Options =
Label Skip |Category|Processeq Solved (Include | Screen [Post-CTG|
Remediall Allow |ALUX
Actions
18 011002MEWEBERRYZ2-01 14 MO MO MO none
2|L_019072PROSPERITY21-01 NO MO MO none
3{L_011006MEWEBERRY7-0110 NO N MO none
4L 011007POMARIAT-01133: NO MO MO none "
. P e
Violations  what Actually Occurred Definition x
Show related contingendes Combined Tables =
Category Element 1 [OFEN Tine NEWEE}
Mone Defined
< > < >
Status | Initialized | [ ]refresh Displays After Each Contingency
Load Auto Insert Save Other = Start Run Close Help

Contingency Settings

X

There are numerous settings which affect the Contingency Analysis calculations, Choose which settings you would like to store and also some

formatting options on how to represent them in the AUX file

What to Stare
Save Contingency Definitions
Save Remedial Actions and Global Actions (none)

Save unlinked contingency actions (none)

Save Model Filters, Model Conditions, Model Expressions,

and Model Result Overrides (none)

Save Contingency Options (also Area Makeup, Gen Line
Drop, Gen AGC, Gen Max MW, Bus Load Throw, Shunt)

I:‘ Suppress Gen and Bus Contingency Options
Save Voltage Control Groups (none)
[1save General Power Flow Solution Options

Save Custom Monitors (none)

Save Limit Monitoring Settings (Area, Zone, LimitSet, Bus,

Branch, and Interface)
Save Limit Cost Functions if they exist (none)
Save List Display Settings
Save Contingency Results (none)
Save Inactive Violations (none)
Save Interface Definitions (none)
Save Injection Group Definitions (none)
[[15ave Distributed Computing Settings
Save Advanced Filters Used by Other Objects

Save Calculated Fields and Custom Expressions Used by
]
Other Cbjects

Merge Contingency Blocks and Global Actions {none)

Chedk All Uncheck All

/!

Formatting Options

Save Data Using

(O Number

(®) Name and Nominal kv

() Label (Use Mumber if no label)

Use Condse Variable Names and AUX Headers
Replace SUBDATA with DATA (recommended)

se Objec! elds with Area, Zone, Bus, Branch, Gen, Shunt, an
U Object ID fields with A 2 Bus, Branch, Gen, Shunt, and
Interface objects to simplify AUX file output

[[use 5pecial Objects IDs for M5 Line Sections

[Juse Spedial Objects IDs for 3 Winding Transformer windings

Set What to Store and Formatting options to match the
WECC RAS and Contingency Format

Web Help on RAS and Contingency AUX Format

[]save Data Maintainers with Filter = YES

Use Area/Zone Filters for Contingency
I:‘Ommns and Limit Monitoring Settings

related to Area, Bus, Gen, Shunt objects

Edit Area/ZonefOwner and Data Maintainer Filters

DFE[EE saving of objects used by other ohjects selected in
What to Store

OK Cancel

Click Save, then get a prompt for

what details to include
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DATA Section
object type

e |dentifies the type of object or data element
the DATA section describes or models

* Any object that can be stored in an auxiliary file
will be available in the Model Explorer

e \alid object types are usually not the same as
the longer names that appear in the Model

Explorer

— Generators =2 Gen

— Branches Input = Branch
— Mismatches = Bus
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DATA Section

list of fields

e Lists the types of values the records in the
DATA section contain

e Usually the order of the fields dictate the order

that fields will be read from the DATA section

— Key fields will be read first

— Simulator enforces a priority on some fields that
must be read before other fields

e Simulator recognizes thousands of fields

— Only a small subset will be used with a particular
type of object
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DATA Section
list of fields Parameter

* Specifications fora I'ist_of fields
— Must be encompassed in brackets [ ]
— May take up several lines of text

— You may use the Simulator comment string //
e Simulator will ignore all text to the right of the double slash

— Blank lines, or lines which begin with the comment string
will be ignored

— Field names must be separated by commas

— Field names may be optionally augmented with a field
location integer (by default, we assume Location is 0)
e Formatis Fieldname:Location
e Custominteger:0 means get the first custom integer
e Custominteger:1 means get the second custom integer
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DATA Section
Key Fields

e Each object type has a few fields that serve as key fields
for Simulator

e These fields must be included in the
list of fTields

— Buses: Number

— Lines: BusNumFrom, BusNumTo, Circuit
— Loads: BusNum, ID

e Alist of available fields for each object type may be

obtained on the Windows ribbon tab in the Auxiliary
Files ribbon group under Export Case Object Fields =
Text File or Send To Excel

— The key fields will be denoted in this output with asterisks
(*1*’ *2*, and *3*)
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DATA Section

Secondary Key Fields

e Secondary key fields

— Often represent a combination of Name/Nominal
kV for bus-related objects

— The secondary key fields will be denoted in this
output with asterisks (*A*, *B*, and *C*)
 When pasting into Simulator there is a priority
by which key fields are examined
— First look to see if the key fields are available

— Then look for the secondary key fields and use
them instead
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Labels

Unique identifier for an object of a particular type

Refer to equipment in the model in a way unique
to your organization

Likely to change less frequently that bus numbers

Can be used for pasting and updating
— Label (for use in input from AUX or Paste)

Used with full topology models that include
breakers and nodes
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DATA Section

Required Fields

You can also create new objects by reading in
data from the DATA Section of an auxiliary file

Must provide all required fields for the object

Required Fields will be highlighted in green in
the case information displays and in the list of
available fields for an object shown in the
Fields pane

Many object types require being in Edit Mode
in order to create new objects
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Finding Key and Required Fields in the

Simulator Interface -

e Key Fields are yellow, Required Fields are Green

Number of | ID ‘ Name of Bus | Status ‘ Gen MW ‘ Gen Mvar | SetVolt ‘ AGC ‘ AVR ‘ MVABase | Max MW ‘ Max P
Bus
1 11294 1 WELLFORD 2 2 Closed 1.60 0.81 1.03038 YES YES 1.92 1.60
Open YES YES
3 11299 1 |SEEENVILLE 28 1 JClozed 1.02 0.52 1.04000 YES YES 1.23 1.03
4 11299 2 GREEMVILLE 28 1 Closed 1.02 0.52 104000 YES YES 1.23 1.03
5 11299 3 GREEMVILLE 28 1 Closed 1.02 0.52 1.04000 YES YES 1.23 1.03
Display/Column Options - [m] x
Column Options  Display Options  Data View Layouts
Available Fields Find Field. .. Show these fields in this order
@ Derived Status ” = Num\lger of Bus (4
. . e
Mame of Bus
® O r I n t h e ® Mame_Mominal kv of Bus fqﬁhﬁlosuﬁﬁutww
@ hNumber of Bus SIS LE Myar OutputiMvar
. [ ] Dbj.ect ID {for use in AUX or Paste) Maove Down Eﬁ?ﬂ?téiiiﬁ;sége:?oint Voltage
I S a O u n $ Onine Myar OutputlAavR
I I I @ Oriline (Integer) [AHighiight InternalyMVA Base
& Status Key Fields MU OUtpUE|MVY (masimum)

Reguired Fields

1 H Area Myar OutputiMvar (maximum)
pt I O n S I a Og Balancing Autharity Substationumber of Bus

Substation'ame of Bus

Calcglated Field ) SubstationID of Bus
Contingency Analysis Cost\Model (Linear or Cubic)
Cost MW Output'Participation Factor
Custom MW OutputMW (minimum) O
Myar OutputiMvar (minimum)
Data Check
Data Maintainer
Difference Caze v [ shaw Column Headers
FPC Fiie ° Col Width  Total Digits ~ DecPlaces
String Y Y -
Expand Collapse 158 |= 8= 2[=
@ Integer Frozen | | | | | |

@ Floating Paint Columns [remove trailing zeros after decimal poini

Field is Shown = Contour Column

Reset to Factory Defaults Save Custom Settings Non Default Values

[Ishow variable Names

O Save Cancel Help 1 18




Legacy Auxiliary File Header
DATA Sections

e Concise formatisused @ T

Select option category Case Information Displays

Power Flow Solution {All settings below are only saved to the Registry)

by default starting with | = e

-File Management ) )
ase Information Displays Toggleable Field l:l Change Default Row Height
1 : Message Log At or Exceeding Limit Field l:l Change show Grid Lines
I m u a O r V e rS I O n istributed Computing Normal Field I:I Change Column Heading Options
Column Headings
Spedial External Field l:l Change (@ Normal Headings
Field not presently used l:l Change (O Use Variable Names

— Legacy auxiliary files can mer L e

Heading Background Change
Copy/Send Options
Data Fill Background Color |:| Change [ tnclude Object Name

still be read to support

Light Colors Dark Colors Key Fields to Use
@ Primary

o e . .
a u X I I a r' I e S l l S e I n Highlight Selected Objects S
Highlight Objects with Secondary
y Ulselected? = ves [ change O Label
M M Use Condse Variable Names and AUX Headers ~ Column Metric Hints
e X I St I l I g p ro C ‘ S S ‘ S Use Defined Names in Variable Name Locations || Show Column Metrics as Hints
[ use Data Maintainers as fiters [Juse Absolute Values
[ bisable Auto Refresh Treatment of blank cells
Show prompt about saving SUBDATA to ALX (@) Treat as zero

— Legacy auxiliary files can
be created for
compatibility with older
versions of Simulator
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ONLY For Legacy Auxiliary File Header
DATA Sections

e Start with the word DATA

* An optional data nhame may follow
— For use with the LoadData action

* Following this is a list of parameters enclosed

in parenthesis
— (object _type,[list _of fields],file type specifier,
create 1T _not found)
» Oobject_type
« [list of fields]
« Tile _type specifier
e create 1Tt not found

DATA DataNamel(object type, [list of fields], file_type specifier, create_ if _not_ found)

{
data list 1

data _list n

}




ONLY For Legacy DATA Section
Tile _type specifier Parameter

e Simulator presently accepts two values

— none specified

* Fields that follow are space-delimited

— CSV

e Fields that follow are comma-separated
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ONLY For Legacy DATA Section

create 1T not found Parameter

e Optional field

e Specifies whether or not to create a new object
if an existing one is not found
— YES to create object
— NO to deny creation
— If omitted, user is prompted

— If using the LoadAux script command,
create 1T not found will override the

CreatelfNotFound script parameter
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DATA Section

Data List

Following the argument list describing the DATA
section, the Data List is given

Starts with a left curly brace {
Ends with a right curly brace }
— Curly braces must appear on their own lines

Between the curly braces, any number of data lists
can be entered

— Each data list represents a single object in Simulator

object type DataNamel(list _of fields)

{
data_list_1

data_list_n

}
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DATA Section
Data List

e Specifications of a data list

— May take up several lines of text
» Simulator will read the number of fields specifiedin list_of Ffields
e Each new data object must start on its own line of text
— You may use the Simulator comment string //
e Simulator will ignore all text to the right of the double slash
— Blank lines, or lines that begin with the comment string will be ignored
— Remember that the curly braces must appear on their own lines
— Fields separated by space or comma
e Space is used with the default concise format
« Tile type specifier isonlyused with the legacy format
— Strings can be enclosed in double quotes, but this is not required

* You should however always enclose strings that contain spaces (or commas) in
guotes. Otherwise, strings containing commas would cause errors for comma-

delimited files, and spaces would cause errors for space-delimited formatted
files.
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Example DATA Section

object type list of fields

BRANCH (BusNumFrom,BusNameFrom,BusNumTo,BusNameTo,Circuit,Status, IsXF,R,X,B, // comment
// comments can appear here
LimitMVAA,LimitMVAB,LimitMVAC)

{
//--comments can appear here-\-~-~—-- - - - — - - - - - - 0 0
// Num Name ToNum ToName CKT Status Xfmr? R X B Alimit Blimit Climit
/)
1 "ROANSPRA™ 964 "GIBCRK C"™ " 1" "Closed™ "No" 0.00690 0.03980 0.01080 236.0 236.0 236.0
1 ""ROANSPRA™ 4 I0LA " 1" "Closed" "No"™ 0.00828 0.04776 0.01296 236.0 236.0 236.0
5 "IOLA " 4 "I0LA "o'1" "Closed" "Yes'" 0.00763 0.14166 0.00000 60.0 60.0 60.0
5 "IOLA " 13 "KEITH "o'1" "Closed" "No" 0.13735 0.12184 0.00175 24.0 24.0 24.0
5 "IOLA " 9 "BEDIAS | " " 1" "Closed" "No" 0.01980 0.11477 0.00194 118.0 118.0 118.0
9 "BEDIAS " 25 "NTHZULCH"™ " 1" "Closed" "No" 0.03173 0.18395 0.00312 88.0 118.0 118.0
13 "KEITH " 17 "CARLOSSW™ ' 1" "Closed™ "No" 0.08233 0.07303 0.00105 24.0 24.0 24.0
17 "CARLOSSW" 29 "BOONVIL \'" "™ 1" "Closed" "No" 0.21753 0.19295 0.00277 24.0 24.0 24.0
17 "CARLOSSW" 21 "CARLOS [{" "™ 1" "Closed" "No"
// data can appear on more\than one line. It just read a field for each entry in the list_of fields
0.06540 0.10810 0.00160 35.0 35.0 35.0
25 "NTHZULCH" 48 "HLTOPLKS"™|'™ 1" "Closed" "No' 0.04232 0.24532 0.00416 88.0 118.0 118.0
[/
}

"GIBCRK C" needs double quotes because it has a space in the name
IOLA may optionally have quotes

Start and End Data Lists
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DATA Section
SubData

 For some object types, the DATA section does not
provide an adequate method of defining
information

 For these special instances, SUBDATA sections are
optionally added to each data list

object_type (list_of_fTields)
{
value_list 1
<SUBDATA subobject_ typel>
precise format describing an object typel
precise format describing an object typel

</SUBDATA>

<SUBDATA subobject type2>
precise format describing an object type2
precise format describing an object type2

</SUBDATA>
value_list 2

value_list n

}
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DATA Section

SubData

e Starts with tag<SUBDATA subobject_type>
 Ends with tag </SUBDATA>

* Inside the tags, you must follow specified
format for the respective subobject_ type

— Values must appear in a precisely defined order

— For detailed description of the precisely defined
format for each subdata section, see the online
help at
https://www.powerworld.com/WebHelp/Content/
Other Documents/Auxiliary-File-Format.pdf
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Example DATA Section
with SubData

normal Data List

CONTINGENCY (Name,Skip,Processed, Solved)

{
"Contingency Name'™ "NO™ "NO™ '*NO" _
<SUBDATA CTGElement> Subobject type
// just some comments -
// action Model Criteria Status Time Delay Persistent comment
"BRANCH 40821 40869 1 OPEN'" "'** ALWAYS 0 NO //Raver - Paul 500 kV
"“"GEN 45041 1 OPEN" e ALWAYS 0 NO //Trip Unit #2
"BRANCH 42702 42727 1 OPEN" "Line X Limited"™ CHECK 0 NO //0pen Fern Hill
"“"GEN 40221 1 OPEN" "Interface L1"  CHECK 0 NO //Drop ~600 MW
"GEN 40227 1 OPEN" "Interface L2"  CHECK 0 NO //Drop ~1200 MW
"GEN 40221 1 OPEN" "Interface L3"  CHECK 0 NO //Drop ~600 MW
"“"GEN 40227 1 OPEN" "Interface L3+" CHECK 0 NO //Drop ~1200 MW
</SUBDATA> .
Specific Format
"Contingency Name 2™ "NO™ "NO' *"NO™
<SUBDATA CTGElement> for CTGElement
// just some comments
// action Model Criteria Status Time Delay Persistent comment
"BRANCH 40821 40869 1 OPEN"™ "* ALWAYS 0 NO //Raver - Paul 500 kV
</SUBDATA>

SUBDATA, /SUBDATA tags
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DATA Section
SubData

e For the most part SubData sections are not necessary
and are represented by other object types directly

— Object types have been created that provide access to this
data in “sub-tables”
e [in “database speak” = this is table with a foreign key constraint]

e This gives direct access to these objects so that the
standard case information display and auxiliary file
functionality can be used

— Copy/Paste To/From a spreadsheet
— SimAuto command access
— Script command access (SaveData, SetData)
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DATA Section
SubData

The following are equivalent representations of the same data

Contingency (Name,Selected,Skip,Category,Processed,Solved,RemedialActioninclude,ScreenAllow,
PostCTGAuxFile,LoadWWIslanded,GenMWIslanded,OccurredGlobalCount,
OccurredTransientCount,OccurredRemedialCount,ViolCustom,Violations,
BranchMaxPerc,MinVolt,MaxVolt, InterfaceMaxPerc,BusPairAngleMax,Memo)

{
"L_O11002NEWBERRY2-011454CHAPPELLS4C1™ "YES™ "NO ' """ "NO ' "NO' "YES™ "NO ' '‘none' """ ™' [t mir rwwy mimy wmywmwnoauadwmwnogmnowe e
<SUBDATA CTGElement>
"BRANCH "NEWBERRY 2_69.00" "CHAPPELLS 4_69.00" 1 OPEN'" """ CHECK O NO
</SUBDATA>
""L_019072PROSPERITY21-011002NEWBERRY2C1" "YES™ "NO " "* "NO " "NO™ "YES'"™ "NO ' ''none' """ """ ' rowe s wwww jmwn wewiww quen v e
<SUBDATA CTGElement>
"BRANCH "PROSPERITY 2 1 _69.00" "NEWBERRY 2_69.00" 1 OPEN"™ "' CHECK O NO
</SUBDATA>
}

Contingency (Name,Selected,Skip,Category,Processed,Solved,RemedialActioninclude,ScreenAllow,
PostCTGAuxFile,LoadWWIslanded,GenMWIslanded,OccurredGlobalCount,
OccurredTransientCount,OccurredRemedialCount,ViolCustom,Violations,
BranchMaxPerc,MinVolt,MaxVolt, InterfaceMaxPerc,BusPairAngleMax,Memo)

{

“L_011002NEWBERRY2-011454CHAPPELLSACL™ "YES™ "NO ™ " "NO ™ "NO" "YES™ "'NO ' ™pone™ ' ™' i s s s s e s s s
“_019072PROSPERITY21-011002NEWBERRY2C1™ "YES™ "NO ™ ™ "NO * "NO™ "YES™ "NO ™ "pone™ ™ ' ' mie s s s i s s s s s
¥

ContingencyElement (Contingency,ObjectAction,Criteria,CriteriaStatus,Persistent,TimeDelay,Comment)

{

"'L_011002NEWBERRY2-011454CHAPPELLS4C1" "BRANCH "NEWBERRY 2_69.00" "CHAPPELLS 4 69.00% 1 OPEN' """ "CHECK'" *NO " O "
"'L_019072PROSPERITY21-011002NEWBERRY2C1" ""BRANCH *"PROSPERITY 2 1_69.00" "NEWBERRY 2_69.00% 1 OPEN'" " **CHECK'" *'NO " 0O "

3
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Object Types Instead of SubData

* Model Explorer structure is helpful in
showing object types that are sub-objects of
another object type
— If an object is shown in a case information

display in the Model Explorer it can be
represented in its own DATA section in an
auxiliary file

e Objects that are listed in a subfolder of
another object are often sub-objects and can

be presented as SubData or in a separate
DATA section
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Object Types Instead of SubData

InjectionGroup
(Name, CountGen,PartFactMWGen,CountLoad,PartFactMWLoad, PartFactMvar
Load,CountShunt,

PartFactMvarShunt,MW,Mvar)

{
"INJGRP:0 Area 11" 3 100.00 0 0.00 0.00
0 0.00 3.65 1.86
<SUBDATA PartPoint>
"GEN'" '11294" "1' 1.6000 T"SRECIFIED"™ "YES"
"GEN' '11299" 1" 1.0250 "'SPECIFIED"-=YES"
"GEN' '11299" 2" 1.0250 "'SPECIFIED"™ "YES"
</SUBDATA>
¥

PartPoint (Object,GroupName,AutoCalcMethod,PartFact,AutoCalc)

{

"Gen "WELLFORD 2 2_13.80" "1"" "INJGRP:0_Area 11" "SPECIFIED" 1.60
"YES"

"Gen "GREENVILLE 28 1_69.00" "1"" "INJGRP:0_Area 11' "SPECIFIED"
1.02 "YES"

"Gen "GREENVILLE 28 1_69.00" "2"" "INJGRP:0_Area 11' "SPECIFIED"
1.02 "YES"

}
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e Aggregations

@ Areas

HH Balancing Authorities
@ Bus Pairs
@ Data Maintainers
e HI' Injection Groups
HH Part Points
v FH Interfaces
@ Interface Elements

@ lslands

Participation points of
an injection group can
be represented as
SubData within the
InjectionGroup DATA
section or as a
PartPoint object type
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Correlation of Case Information Display
to an Auxiliary DATA Section

Gen f{(BusNum,BusName, ID,Status,M oltSet,AGC,AVR,MWMin,MWMax , MvarMin,MvarMax,

ostModel ,PartFact)

1 "One " 1" "Closed" 101.85 "YES™ "YES* 100.00 400.00 -9900.00 9900.00 “Cubic™ 1.00
2 "Two " 1" "Closed" 170.08 | 33.24 4 "YES™ "YES* 150.00 500.00 -9900.00 9900.00 **Cubic" 1.00
4 "Four " 1" "Closed"” 95.03| 19.99 "YES™ "YES" 50.00 200.00 -9900.00 9900.00 “Cubic™ 1.00
6 "'Six " 1" "Closed" 200.33|-6.59| 1.04 "YES"™ 150.00 500.00 -9900.00 9900.00 **Cubic" 1.00
7 "Seven " 1" "Closed" 200.65 | 51.29 | 1.04 "YES™ 0.00 600.00 -99999.00 99999.00 **Cubic" 1.00
}
Field
Object

Type Data

m ) BEm AlF e 5% lﬁ?&n i BPcords~ Geo~ Set~ Col

Filter |Advanced - |Generator -

ns -~ ' HE* “@Ev Y %* i fix) + B Options -

HELD

= | Find... Remove Quick Filter =

Number of Name of Bus ‘ID‘Status Gen M |i ot Vaolt AGC|M-"R Max MW Max Mvar| Min MW‘Min Muar| Cost Model|Part. Factar
Bus
31292 WELLFORD 2 2 1 Closed 16 ) 3038 YES VES 1.60 0.81 060  -0.18 Cubic 1.60
COpen YES YES Cubic
3| 11299 GREENVILLE 28 1 1 Closed ’ ) YES VES 1.03 052 019  -0.11 Cubic 1.02
2| 11299 GREENVILLE 28 1 2 Closed 0] ) YES VES 1.03 0.52 018  -0.11 Cubic 1.02
5| 11299 GREENVILLE 28 1 3 Closed  1.0] ) YES YES 1.03 0.52 030  -0.11 Cubic 1.02
6l 11209 GREENVILLE 28 1 4 Closed  1.0] ) YES VES 1.03 0.52 041  -0.11 Cubic 1.02
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Option for Changing Case Information
Display Column Heading to Variables

e Choose Options = Simulator Options
— Then go to the Case Information Displays option category
— Change the Column Headings to Use Variable Names

Select option category

-Pawer Flow Solution
Environment

-Oneline

-File Management
.- Case Information Displays
- Message Log
- Distributed Computing

Save to Aux

PowerWorld Simulator Options

Case Information Displays

(Al settings below are only saved to the Registry)

Enterable Field I:l Change
Togaleable Field l:l Change
At or Exceeding Limit Field I:I Change
Mormal Figld l:l Change
Spedal External Field I:I Change
Field not presently used I:l Change
Background I:l Change
Heading Background |:| Change
Diata Fill Background Color I:I Change

Set Case Info Factory Default Colors

Light Caolors Dark Colars

Highlight Selected Objects
Highlight Objects with
U Selected? = ves |:| Change
Use Concise Variable Mames and ALY Headers
Use Defined Names in Variable Name Locations
[JUse Data Maintainers as filters

[ pisable Auto Refresh
Show prompt about saving SUBDATA to AUX

Set Factory Defaults

View Modify Default Font
Default Row Height

Show Grid Lines
Column Heading Options
Column Headings
(O Normal Headings
(®) Use Variable Names
Use Word Wrap
Show Header Hints
Copy/Send Options
Indude Ohject Name
Indude Column Headings

Key Fields to Use
O Primary
(® Secondary

(OiLabel

Column Metric Hints

Show Column Metrics as Hints
[Juse Absolute Values

Treatment of blank cells
@ Treat as zero
(O Ignare for calculation

5]

ok

Cancel

\
Use Normal Headings

or Variable Names
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Option for Changing Case Information
Display Column Heading to Variables

e You can also change the option in the toolbar

FI7) By Ak 42 5% @4 8 % Records~ Geo~ Set~ Columns~ B~ 4B~ WE. ¥ EH- W - F | Options -
% Display/Column Options

Choose Options to change heading to show Normy Headings |Variable Names

. Show Grid Lines
Or Varlable Names ' Show Header Hints

'  Word Wrap Headings
Default Row Height (13
Highlight Row if Selected Field = YES
Highlight Select Color Yellow
Zoom | 100%
Remove Trailing Zeros
Key Fields |Secondary

+" Use Concise Variable Mames and Headers

+"  Use Defined Mames in Variable Mame Locations

Use Data Maintainer Filtering

' Show Column Metrics as Hints
Use Abs Value in Column Metrics Hints

Column Metrics Treat Blanks |Treat as Zero

© 2019 PowerWorld Corporation
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Use Variable Names

* Provides a graphical way to see the variable names

Generators
|_| = “>||" .;.g 4 .;. ﬂ ?&D Records = Geo~ Set~ Columns - ' ""HE ""HE ¥ %* ic;?; fix) - Ciptions -
Number of Bus | NameorBus | 1D | status | Genmw |Genwwvar| setvor | acc | ave | maxmw | maxwvar | minmw | Min mvar |cost Model |Part. Factor]
1 11204 WELLFORD 22 1 Closed 1.60 0.81 1.03038 YES YES = 0.81 0.60 0.1 Cubic 1.60
Open YES YES Cubic
3 11299 GREENVILLE281 1 Closed 1.02 0.52 1.04000 YES YES 1.03 0.52 0.19 -0.11 Cubie 1.02
4 11299 GREENVILLE281 2 Closed 1.02 0.52 1.04000 YES YES 1,03 0.52 0.18 0,11 Cubic 1.02
5 11299 GREENVILLE281 3 Closed 1,02 .52 1.04000 YES YES 1,03 0.52 0.30 0,11 Cubic 1,02
Generators
L] % 1k % % dh mn Records = Geo~ Set~ Columns - ‘ HE" Héiiﬁ, Y ' E%EEL / LriETEe
Gen | BusMum (1<) BusName 'B<)|Status["<]| Mw (<] <)| aGc "<1|avR "< Wvarbax™ <) | Mwhin (<) |MvarMin'=<)| CostModel )| PartFact (<)
i 11204 WELLFORD 22 1 Closed 1,60 0.1 1.03038 YES YES - 0.81 0.60 0,18 Cubic 1.60
Open YES YES Cubic
3 11299 GREEMVILLE281 1 Closed 1.0 0.52 1.04000 YES ' 1.03 0.52 0.19 0,11 Cubic 1,02
4 11299 GREEMVILLE 221 2 Closed 1.02 0.52 1.04000 YES 1.03 0.52 0.1 2011 Cubic 1.02
5 11299 GREEMVILLE281 3 Closed 1.02 0.52 1.04000 YES 1.03 0.52 0.30 2011 Cubie 1.02
=4 117360 DFFRASINIFE 281 A Tlacad 1 M7 nel 1 NAMND VE VET 1 M3 neY nAai N1 Tokie 1 M7
Gen ( usNum,BusName,ID,Status,MW,Mvar,VoItSet,AGC,AV arMax,MWMin,MvarMin,
CostModel ,PartFact)
{
11294 "*WELLFORD 2 2' "1'" "Closed" 1.60 0.81 1.03038 "YES'™ "YES" 1.60 0.81 0.60 -0.18 ""Cubic" 1.60
11297 ""YORK 16 1™ "1' ""Open'’ 0.00 0.00 1.04000 "YES'™ "YES" 2.90 1.35 1.25 -0.35 ""Cubic" 2.90
11299 "'GREENVILLE 28 1' "1' "'Closed" 1.02 0.52 1.04000 "YES'™ "YES" 1.03 0.52 0.19 -0.11 "Cubic" 1.02
11299 "'GREENVILLE 28 1' "'2' "Closed" 1.02 0.52 1.04000 "YES'™ "YES" 1.03 0.52 0.18 -0.11 "Cubic" 1.02
11299 "'GREENVILLE 28 1' "'3" "'Closed" 1.02 0.52 1.04000 "YES'™ "YES" 1.03 0.52 0.30 -0.11 "Cubic" 1.02
}
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Display Auxiliary Files
play Yy

One-line diagram objects can also be saved and edited in the
auxiliary file format (*.axd file extension)

Case Information Displays for one-line diagrams are accessed
from Onelines = List Display = All Display Objects...
Save entire one-line in axd format
— File = Save Oneline As...
— Choose Display Auxiliary File (*.axd) from Save as type:
Open entire one-line in axd format
— File 2 Open Oneline...
— Choose Display Auxiliary File from Files of type:

Auxiliary ID (SOAuxiliarylID) field used as an extra key field to
uniquely identify objects

© 2019 PowerWorld Corporation 137



Display Objects

O

Display Explorer: All Objects = O x
AR All Objects
B0 B Ak %3 % 8 9 Records ~ Set~ Columns - [H- @0~ U8~ By~ 30 - F | options -
Explore | Fields
Filter |Advanced = |ScreenObject - = | Find... Remove Quick Filter =
Recent
All Objects Type ¥/Longitude Y/latitude lucatiuri Layer Mame Layer Shown Selectable In Edit | Use Conditional | Low Zoom Lev
Lacation Maode Zoom
hd Metwork
@ Buses 1[Line -124.731 43,171 Contourstencil YES MO MO 04
] o . 2|Line -23.464 31.683 Borders YES MO YES 0.4
B DCTransmission Lines 3| Line -38.307 30,228 Borders YES O YES 0.
HH Generators 4|Line -94,552 36,102 Borders YES MO YES 04
@ Line D-FACTS Devices 5{Line 110,000 Borders YES MO YES 04
@ Loads E[Line -122.312 Borders YES MO YES O
Bl Series Capacitors 7|Line 119,721 Show Dial HO YES 0.
EH Switched Shunts 8|Line 120,109 Ed Show Dialog... NO YES 0.
e . 3|Line 118.326 ] Show Data View MO YES 04
@ Three-Winding Transformers 20lLine 118,474 HO VES 0.
- X OFT. = - A
i Transformers 11| Line 119,454 e MO YES 04
@ Transmission Lines 12| Line 120,295 ) MO YES 0.
Agaregations 13|Line -119.390 #h Find.. Ehes MO YES 0.
Background 14| Line 122,00 #4  Search for Text.. MO YES 0.4
Branch Symbols 15|Line -121.811 HO YES 0.
Fields 16 Line 121,833 Delete MO YES 0.
oo Data View 17| Line 122,419 ) MO YES 0.
Fo ke e 18| Line 122,378 ScreenObject records y MO YES 04
[ show Only Objects Selected 19| Line -122.367 e » NO YES 04
How to list grouped objects 20| Line -117.154 i MO YES ou
List objects only 21|Line -122.424 B Copy/Paste/Send * MO YES 0.
T , 22|Line -122.372 s e 04
List gre anly . o .
ist groups only B S lline 122469 fdE  Save As Display Auxiliary File... 0.
List both objects and groups 52| Line 133,516 0.
=i :122:;1?' R | oad L4 Display Auxiliary File (only selected records)... D:I
Save Complete Display to AXD i K 7 i f ..
P play 26|Line 122,473 Quick Filter... CSV (Comma delimited)... » 04w
< - >
% Advanced Filter... CSV (only selected records/columns)... 4
Open MNew Explorer <earch AT
13 Advanced Sort...
. HTML...
Bl Refresh Display ]
Bitrnap...
Help (F1)
JPeg...
Form Control L
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Example Display Auxiliary DATA Section

Object Type for this example i1s DisplayBus

DisplayBus (BusNum,SOAuxiliarylD,S0OX,S0Y,SOThickness,S0OColor,SOUseFillColor,SOFillColor,
SO0Size,SOWidth,SO0Orientation,SOLevel ,SOSameLevelDisplayPriority,SOImmobile,
SLName, SOStyle,SODashed, SOBelongsToGroup, ShapeFileRecordNumber ,ShapeFi leName)

{
51153
“Middle™
51154
“Middle™
51155
“Middle™
51150
“Middle™
51151
“Middle™
51152
“Middle™
51159
“Middle™

}

1" -81.79920000 37.19426477 1 $00008000
74382 "'NO ' "AlwaysVisible" "Rectangle™ "
1" -81.78840000 37.19426477 1 $00008000
74381 "NO " ""AlwaysVisible™ "Rectangle™
1" -81.91100000 37.09425718 1 $00008000
74380 ""'NO " ""AlwaysVisible™ "Rectangle™ '
"1'" -81.64568000 37.08770262 1 $00008000
74379 "NO " "AlwaysVisible™ "Rectangle™ '
"1'" -81.64136000 37.08770262 1 $00008000
74378 NO " ""AlwaysVisible™ "Rectangle™
"1'" -81.80100000 37.03126639 1 $00008000
74377 NO " "AlwaysVisible™ "Rectangle™
"1'" -80.97740000 36.70196263 1 $00000000
74376 'NO " ""AlwaysVisible™ "Rectangle™

"YES"
o
"YES"
o
"YES"
o
"YES"
o
"YES"
o
"YES"
o
"YES"
o

$00000000
ééOOOOOOO
ééOOOOOOO
%30000000
%30000000
ééOOOOOOO
ééOOOOOOO
—1 e
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5.79 0.25
1.93 0.25
15.43 0.25
0.77 0.15
2.31 0.15
9.64 0.25
1.16 0.10

"Down""
"Down""
"Down""
"Down""
""Down""
"Down""

"Down"*
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Auxiliary File Export Format Descriptions

e Allows the definition of a list of object types
and fields to be saved in DATA sections of an
auxiliary file

e These formats themselves can then be saved to
an auxiliary file and used whenever needed

e Script command can be used to save an

auxiliary file in a defined format

— SaveDataUsingExportFormat(*'filename',
filetype, "FormatName", ModelToUse);
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Auxiliary File Export Format
Descriptions

Power Flow List...

Quick Power Flow List...

ALY Export Format Desc...

File Case Information Drraw Onelines Tools Options Add Ons Window
Edit Mode E Model Explorer... Metwork I-“L'KI Difference Case ~ | Case Description...
? Area/Zone Filters... Aggregation ‘fx Data Check Case Summary...
Run Mode i: Limit Manitoring... ' Solution Details @% Custom Case Info...
Mode Case Information Case Data

Awiliary File Export Format Description

O

Create Format for

Choose Object
Types

Save an auxiliary
file with the
specified data

Set formatting |

MName:
Network Model ~ Save AUX Complete Case
MNew Save Sawve As Rename Delete Load ALK
Insert Cbject Type Mave Up Move Down Bus (all)
DataEl ObjectType FilterName  ~ | | Fields Modify. .. SubData

1|Case Information All Mumber : 8 : 0 A || | Click on Modify... to adi'\subdata

2| Data Maintainer All Mame -1+ -1

3|Owner All VoltageV Nominal : 8 : 4

4|Model Group All Solution{Type Slack? : -1 -1

5|Substation All Bus Shunt\Mvar - Nominal (B) : 10 : C h Oose
&|Transformer Correction  All Bus ShuntyMwW - Mominal (G) : 10: 5

7|Voltage Control Group  All Voltage'\Per Unit Magnitude : 10: 8

8|voltage Droop Contral  All VoltagelAngle (degrees) 1 11:7 S u b Data
9| Limit_Monitaring_Optiol Al Solution\DC Approximation Loss Multipli

- . Area\Mumber 1 6: 0

10| Limit Set All Zone\Number : 6 : 0
Ll Rat!n'::l set hame Bus Al Balancing AuthorityNumber : 6: 0 H
12| Rating Set Mame Branch All Ownersiumber : & : 0 C Oose F I e S
13| Rating Set Name Interfac All Substation\Mumber : & : 0
14 |Rating 5et Name BusFair All Limit Monitoring\Manitor Bus Voltage : -
150Bus | All Limit MonitoringLimit Group : -1+ -1
16| Generator All Limit Monitoring\Bus Specific Limits\Use
17 |Reactive Capability All Limit Monitoring\Bus Specific Limits\Low
18|Load All Limit Monitoring\Bus Specific Limits\Low

.
5

[ ——

Vi

Create AUY, File with Spedfied Format...

|Use Concise Variable Mames and Auxiliary File Headers
1 []use Consolidated Model

Limit Monitaring\Bus Specific Limits\Low
Limit Monitaring\Bus Specific Limits\Low
Limit MonitoringBus Spedfic Limits\Higk .,

[ICTA) Y PRUCT QR SR ¥, P, NRTY . P S ORI

Defaults for  Total Digits :

Exporting
FieIdE Dec Places EI =
Cancel

i Help

and file type/
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® Special Support Sub-Types of Special

Object Types
J yp

 These special object types give you access to a
combination of all the “sub-object” fields and
specific device fields simultaneously

Object Type PartPoint InterfaceElement

Special Sub-Types that PartPointGen InterfaceElementBranch

provide access to two PartPointInjectionGroup InterfaceElementBranchClose

tables simultaneously PartPointLoad InterfaceElementBranchOpen
PartPointShunt InterfaceElementDCLine

InterfaceElementGen
InterfaceElementinjectionGroup
InterfaceElementinterface
InterfaceElementLoad
InterfaceElementMSLine
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® Example: Special Support Sub-Types of
Special Object Types

e PartPointGen

— Provides access to all PartPoints that represent
generator objects

— Provides access to BOTH the list of fields for the
PartPoint AND the Gen

e |InterfaceElementBranch

— Provides access to all InterfaceElements that
represent branch objects

— Provides access to BOTH the list of fields for the
InterfaceElement AND the Branch

© 2019 PowerWorld Corporation 143



SCRIPT COMMANDS
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Auxiliary File Scriptin
Yy pling

e A scripting language is available for modifying data
and automatically running PowerWorld Simulator
commands

e Batch processing with no logic control

 Most functionality that is available in the GUI can
be done through scripting

e Use help document for best reference for all
available script commands

— https://www.powerworld.com/WebHelp/Content/Oth
er Documents/Auxiliary-File-Format.pdf

— Within Simulator can go to Window = Auxiliary File
Format
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Auxiliary File Format Overview

e Has two

— There is no limit to the number of sections in a file

types of sections

—
SCRIPT_<
Section

—

]
DATA —
Section

N

—
DA.‘TA_<
Section

—
SCRIPT
Section

[ SCRIPT ScriptNamel
{

script_statement_1;

script_statement_n;

}

object_type DataNamel(list_of fields)

{
data_list_ 1

data_list_n

| 3

object type DataName2(list_of fields)

{
data_list_ 1

data_list_n

-}

SCRIPT ScriptName2
{

script_statement_1;

script_statement_n;

)

© 2019 PowerWorld Corporation
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Auxiliary File
SCRIPT Sections

e Start with the word SCRIPT

— An optional script name may follow
e For use with the LoadScript action

* A block of script actions follow enclosed in curly
braces {}

e Each script statement must end in a semicolon ;

SCRIPT ScriptNamel
{

script _statement 1;

script_statement n;

}
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Script Command

Execution Dialog

 Manually enter script commands

— Useful for testing scripts while creating auxiliary files
e Load auxiliary files

— Validates and applies
e Validate auxiliary files

— Receive messages in the message log if anything is
incorrect in an auxiliary file before applying

e Quick Aux

— Set up list of auxiliary files that are used frequently
— Quickly reference a selected auxiliary file
— Apply group of auxiliary files in a specified order
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Script Command
Execution Dialog

Case Information DCrraw Onelines Tools Op
(x) Abort i log] B & 44
ELGQ ﬁ Solve

- Solve Power Simulator
T3 Seript ~ Flow - Newton Options..,  restore

Log Power Flow Tools Get IiSt Of fiEIdS for

Load or validate auxiliary files each object type

Script Command Execution Dialog: ﬂlﬂmnde = POWERFLOW *
Execute on ENTER. key

auxiliary files for easy access ™

SolvePowerFlove]|

Defined list of auxiliary files will
appear in dropdown

Case Information Draw Onelines Tools
I

(X) Abort g @

E Log @ Solve
. Solve Power Simulator

T Script Flow - Newton Options...  Restore

k Tools Show Log Close

1 DevTestCodevigtest.aux

2 Deh\TestCodevgentest.aux
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Oneline Script Command

 Oneline diagrams can have script
commands applied to them
through a Display Auxiliary File

(*.axd)

e The Script Command Execution
Dialog can be accessed for a
particular oneline by right clicking
in the oneline background and
choosing the Open oneline script
command dialog from the local

menu

— Quick Aux option is not available

for onelines

Execution Dialog

Find Object on Oneline...
Find Text in Onelin
Oneline Display Options...
Pan/Zoom Control...

Edit Screen Layers...
Show Layer
Save/Edit/Delete View...
Go to View

Show GDV Form (disabled since no GDVs)

Open Google Maps

N Area Infermation Dialog...

3
A Contouring...
=4

gy =

%‘ "

Difference Case...

i h'-'_:h.' X Dynamic Formatting (Active Oneling)
*é: All Display Objects...
. T # ] Only Selected Display Objects...
awinry © Load Display Auxiliary File...
il

Print Oneline...
Copy Image to Clipboard
Export Image to File,

‘J:_ Form Control
- RN 5™
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Edit and Run Mode

e The Simulator user interface has two modes
— Edit Mode

* For making changes to system topology

— Adding a bus, deleting a transmission line, creating an equivalent
case, etc.

— Run Mode

e For performing calculations and analysis

— Solve power flow, run contingency analysis, calculate available
transfer capability, etc.

* These modes must also be obeyed in scripting

— Use EnterMode script action to change modes
 EnterMode(Run);
« EnterMode(Edit);
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Very Useful Script Commands

e Available in either Edit or Run mode

 Will be used frequently to manipulate data

— SaveData("'filename', fTiletype, objecttype,
[fieldlist], [subdatalist], filter,
[SortFieldList]);

e Save data to an auxiliary file or CSV file

Useful for recording the results of a study

— SetData(objecttype, [Tieldlist], [valuelist],
filter);

Set the specified fields to the specified values

Can be used to quickly set a single field for all objects meeting a filter to the
same value

Will appear in some auxiliary files saved from Simulator dialogs such as
difference flows and contingency analysis
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