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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)
except for a different set of script commands
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What Can You DO with Auxiliary Files?

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

e Customize Simulator environment

* 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
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Example: Using Aux Files to Customize Simulator
Environment

e Automatically load aux file each time a case is loaded
e Allows standardization of options

e Use to customize
— Area/Zone/Owner Filters
— Advanced Filters
— Custom Expressions
— Custom Data Grids
— Many more
e Sample file series
— 104_Auxiliary File Data Section\aux3070*.aux
— aux3000Defaults.aux loads the other files
— Intended to work with ACTIVSg25k.pwb
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Automatically Load File

PowerWorld Simulator Options = x

Select option category File Management

1> - Power Flow Solution
i Envirenment
- Oneline Automatic Loading of Auxiliary File

b File Management alj Automatically load an Auxiliary File when the present case is opened

ase Information Disj

PowerWorld Files | EPC and RAW Files | hdbexport Files

Auxiliary File Browse

(Al settings below are only saved to the Registry)

L]
Load a file for I
Automatic Loading of Auxiliary File with ANY case
[] Automatically load an auxiliary file when ANY case is opened
PRESENT case T

Auxiliary File Browse

f—
A N Y / Automatic Archiving of PWE files
O r C a S e [C]Enable Auto-Archive of PWB Files =

-

Delimiter in Archive File Name Save Unlinked Elements of contingency,
® (underscore) ~ (tilde) O ;ﬁéfglce and injection group records in the
e
- (dash) ; (semicolon)
other

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

o

-

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 30

Save to Aux Cancel
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Auxiliary File Format Overview

e Has two types of “Sections”

— There is no limit to the number of

sections in a file
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SCRIPT
Section

DATA
Section

DATA
Section

SCRIPT
Section
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SCRIPT ScriptNamel
{

script_statement_1;

= script_statement_n;

}

object_type DataNamel(list _of fields)

L {
data list 1

=data_list n

}

object_type DataName2(list_of fields)
- {

data list 1
[ data_list_n

}

SCRIPT ScriptName2
—{

script_statement_1;

script_statement_n;

}




Auxiliary File
SCRIPT Sections

e Start with the word SCRIPT

SCRIPT ScriptNamel

e An optional script name may {
_ .
follow scr!pt_statement_ ;
— For use with the LoadScript Action script_statement_n;

}

e Then a block of script actions
follow enclosed in curly braces { }

e Each script statement must end in
a semicolon ;

e All the script actions allowed will
be covered in a later set of slides.
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Auxiliary File
DATA Sections

o Start with a valid Object_Type string™
* An optional data name 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

}

*Note: In the legacy format, DATA sections start with “DATA” string. Files in this
format can still be loaded. DATA sections are saved in this format if the option “Use
Concise Variable Names and Headers” in the Case Info Toolbar is unchecked.
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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 Files

X Branches Input | % Byses
BT Bk 0 5%
Filter |Advanced -~ |Branch

Branch|BusMumFrom:] BusNameFrom|BusNumTo[2’-] BusMameTo (=]

dh &,

Circuit’-]| Status (<)

Model Explorer: Branches Input
Explore F
Explore | Fields
> Recent A
4 Metwork
s Eranches By Type 1 11 One
|[EH Branches Input |Bra 2 1 One
EE Branches State [Brai 3 2 Two
@ Buses |Bus : ilwcu
Wo
@ D Transmission Lin 6 2 Twao
» ﬂ:” Generators [Gen 7 3 Three
@ Impedance Correctii 2 4 Four
» B® Line D-FACTS Device 9 7 Seven
HH Line shunts |LineSh 10 & Six
» EI' Loads |Load L 6| Six
@ Mismatches |Bus
> B Multi-Terminal DC |1 w
Open New Explorer Search

2 Two
3 Three
3 Three
4 Four
5 Five
B Six

4 Four
5 Five
5 Five
7 Seven
7 Seven

Pd — — 4 4 1 1 1 1

Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed

Search Mow Options
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Z0RT

T+, Records v Geo~ Set~ Columns = ' "ﬁﬁ.gv H@E* h BE'EI" i:y  fo) - BH  Options -

RELCD

bar button

Save Auxiliary File (all records and columns) Clrl=Alt+A

Save Auxiliary File (selected records) Shift+Alt=A

Save Auxiliary File (selected records and columns) Shift+Ctrl=A

CSV (Comma delimited)...>Variable Names

CS5V (Comma delimited)...> Column Headers

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

Bitmap...

JPeg...

GE EPC format [only selected records)

GE DYD format (only models of selected records)

Other
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Creating an Auxiliary File

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

relevant information

e | —— Contingency Settings [ = |/ = |5
W Contingency &nalysis [= ===
. - _ There are several settings which affect the
Contingencies | Options |Results

Contingency Analysis calculations. Choose which
FD 85 Ak 8 23| @4 48, | Recods < set~ cotumns + EE- W W ¥ - 4L 7 setings you weud e o save.

Click Save,

Label Skip Post-CTG |Islanded |Islanded Viole =

Qv

Processed Solved - Save Contingendes
AL Load Gen  |Autoplot? | T - h
| Save Contingency Cptions
1L 00000 10ne-000002TwaC JMO NO NO ne 0 t h e n et a gency -p
2|L_0000010ne-000003Threet MO NC NO ne o] P g Szve Distributed Computing Settings
3|L_000002Twe-000003Threet NO MO NO ne o B B
4|L_00000ZTwe-000004 ourC NO NO NO ne (8] Sawve Limit Monitoring Settings
5|L_00000 2 Twe-000005FiveC 1 MO MO MO ne 0 p ro I I l pt fo r -
&|L_000002Twe-0000065ixC1 MO MO NO ne o [ 5awe General Power Flow Solution Options
7|L_000003Three-000004Four MO NC NO ne (o] .
S : W h a t d eta I I S Save List Display Settings
Viclations Save Data Using

toinclude 7

[ Show related contingencies ] [ Combined Tables = ]

Category

Element

y@ﬁcy Definition E]
f

PEM Line One_138.0 (1)

[y

None

4

Defined

pd

F 4 F

- =

Status Initialized

«

[ Load

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

[|Refresh Displays After Each Contingency

[ Start Run H Cloze H ? ﬂelp]
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(™) Mame and Mominal kv
() Label {Use Mumber if no label)

[ Replace SUBDATA with DATA

10



Creating an Auxiliary File

 Anytime you Save information to an auxiliary file, the
subsequent file dialogs allow options to create a new file,
overwrite an existing file, M
or append to an R e

append to it?
existing file
Append x Cancel

* You can thus progressively build files with multiple DATA
sections
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DATA Section
Object Types

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

e Some examples include:
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Area
ATC_Options
ATCExtraMonitor

ATCGeneratorChange

DCTransmissionLine
Direction
Equiv_Options

Filter

PartPoint
PVCurve_Options
QVCurve_Options
ReactiveCapability

ATClinterfaceChange Gen Scale_Options
ATCLineChange InjectionGroup Schedule
ATCScenario Interface Shunt
ATCZoneChange InterfaceElement Sim_Environment_Options
BidCurve Limit_Monitoring_Options  Sim_Misc_Options
Branch LimitSet Sim_Simulation_Options
Bus LimitViol Sim_Solution_Options
Columninfo Load StudyMWTransactions
Condition LoadScale Substation
Contingency ModelCondition SuperArea
Ctg_Options ModelFilter TransferLimiter
CTGElement MSLine Transformer
CustomExpression MWTransaction XFCorrection
DataGrid OPF_Options Zone

OwnerObject
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DATA Section
list_of fields

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

e The order of the fields dictate the order that fields will be read
from the DATA section

e Simulator recognizes over 10,000 total fields

— Only a small subset will be used with a particular type of object

— A list of available fields for each object type may be obtained on the
Windows ribbon tab. On the Auxiliary Files ribbon group, choose
Export Case Object Fields = Text File or Send To Excel
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DATA Section
list of fields Parameter

e Specifications for a list_of fields
— Enclosed in parentheses (brackets [] for legacy format)
— 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 Customlinteger:0 means get the first custom integer
e Custominteger:1 means get the second custom integer
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DATA Section
Key Fields

 Each object type has a few fields that serve as key fields for
Simulator.
 These fields must be included in the list_of fields.
— Buses: Number
— Lines: BusNumFrom, BusNumTo, Circuit
— Loads: BusNum, ID
* You can get a list of the key fields by going to the Windows Ribbon

Tab. On the Auxiliary Files Ribbon Group, choose Export Case Object
Fields = Text File or Send To Excel

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

e When pasting into Simulator, we first look to see if the key fields are available. If
they are not, then we look for the secondary key fields and use them instead.

e NOTE: The fields that make up Secondary Keys are generally not immutable and
may not be unique
— A case may have multiple buses with the same name and nominal kV.

— If you load an aux for an object type where this occurs, Simulator will change the data for
only one such object with matching Secondary Key.

— The Secondary Key should be used with caution and only as a heuristic for transferring
data between different cases where the Primary Key is unreliable (e.g. bus numbers have
changed).
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¢ Labels

 Unique identifier for an object of a particular type

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

e Likely to change less frequently that bus numbers

* Can be used for pasting and updating
— Label (for use in input from AUX or Paste)
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DATA Section
Required Fields

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

 Be careful. You must provide all Key AND Required Fields regarding
the object.

— e.g. To create a bus, include Number, Name, Nominal kV, Area Number, and
Zone Number.

 Required Fields can be highlighted in green by using the Highlight
Key/Required fields options.
— In the Display/Column Options
— In the Headings caption of the case info display
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Finding Key and Required Fields in the Simulator Interface

e Key Fields are yellow, Required Fields are Green

Number of Bus| Name of Bus | D | Status | Gen MW | Gen Myar |P'U Volt of Bus | Set Volt | AGC | AVR | Min MV
1 W|CONEGLT  H Closed 445,00 326,73 1050  1.05000 YES  YES 262.(
2 30 CONEGL L Closad 405.00 205,60 1.050  1.05000 YES  YES 2380
3 31 CONEG2  H Closed 445,00 21,00 0.970 0.96671 YES  YES 262.(
3 31 CONEG2 L Closed 405,00 19,00 0.970 0.96671 YES  YES 2380
5 32 KEYS G1 H Closed 33,00 5.00 0.959 0.95852 YES  YES 262.(

Display/Column Options = | G |

Column Options | Display Options |

Available Fields Find Field... Show these fields in this order
I - | 2> e o @
Mame of B M f B
& Name of Bus -_<- Remaove I;@%D e

L]
. O r I n t h e : Hamf_No?;al e oo
Mumber of Bus (&)
AL

& Online (Energized) Mvar QutputiMvar

& Status 3 Voltage\Per Unit Magnitude of Bus
. RtfoesBia Regulated Bus'\Setpaint Voltage

1l

L]
[ Area e
‘ - MW OutputlAGC
D I S | a O | l I I ' I I l [ calculated Field ng_h::jght T gf;u‘wa
[3 Contingency Analysis Key Fields MW Output\MW (minimum) %
[3 Cost | Required Fields | pyy Qutput\ My (masimum) ©

1 Custom Mvar Output\Mvar (minimum)

. .
" Mvar QutputiMvar {maximum) &
O t I O l I S D I a | O [ FPault analysis Cost'Model {Linear or Cubic)
[ Geography MW Qutput\Participation Factor

3 Internal

[ Island
[ Labels
[3 Line Drop/Reac Current Comp
[ MVA Output [T show Column Headers
—————— . Col Width  Total Digits ~ DecPlaces
Collapse # String 75 = 8= P
# Integer EWIZE”
i i alumns Remove traiing zeros after decimal point
[] Show Varizble Mames @ Eloahng Paint - | 9 P
[ Reset to Factory Defaults ] [ Save Custom Settings ] Non Default Values

[vo] (s
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ONLY For Legacy Auxiliary File Header
DATA Sections

e Start with the word DATA

* An optional data name may follow
— For use with the LoadData Action

* Following this is a list of parameters enclosed in parenthesis

— (object type,[list _of fTields],file type specifier,create it not found)
« Object_type

* [list_of_fields] DataNamel(object type, [list of fields],
« Tile_type_specifier file type specifier, create if not_found)
« create i1f _not_ found {

data list 1

data _list n

}
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ONLY For Legacy DATA Section
file_type specifier Parameter

e Simulator presently accepts two values

— none specified

e Fields which follow are space-delimited

— CSV

* Fields which follow are comma-separated
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ONLY For Legacy DATA Section
create if 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

— |f using the LoadAux script command, create_if 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

e Starts with a left curly brace {

* Ends with a right curly brace }
— Right curly brace must appear on its own line of text

* Between the Curly brfaces, object type DataNamel(list of fTields)
any number of data lists can {

data list 1
be entered ata_tist_

— Each data list represents a
single object in Simulator

data_list n

}
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DATA Section
Data List

e Specifications of a data list

— May take up several lines of text
e Simulator will read the number of fields specified in list_of fields
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 which begin with the comment string will be ignored

— Remember that the right curly brace must appear on its own line at the end of the
data_list

— Fields separated by space or comma depending on file_type specifier

— Strings can be enclosed in double quotes, but this is not required

* You should however always enclose strings that contain spaces (or commas) in quotes.
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: Note enclosed in brackets [ ]

l l The two optional arguments are not present
BRANCH (BusNumFrom,BusNameFrom,BusNumTo,BusNameTo,Circuit,Status, IsXF,R,X,B, // comment
// comments can appear here
LimitMVAA,LimitMVAB,LimitMVAC)

{
[i//——comments can appear here-——————— oo

// Num Name ToNum ToName CKT  Status Xfmr? R X B Alimit Blimit Climit
[ m
1 "ROANSPRA™ 964 "GIBCRK C"™ "™ 1' "Closed"™ "No™ 0.00690 0.03980 0.01080 236.0 236.0 236.0
1 "ROANSPRA™ 4 10LA " 1" "Closed™ "No"™ 0.00828 0.04776 0.01296 236.0 236.0 236.0
5 "I0LA " 4 "I0LA 1™ "Closed" "Yes" 0.00763 0.14166  0.00000 60.0 60.0 60.0
5 "I0LA " 13 "KEITH "omo1" "Closed™ '"No" 0.13735 0.12184 0.00175 24.0 24.0 24.0
5 "I0LA " 9 "BEDIAS\ "™ " 1" "Closed”™ "No™ 0.01980 0.11477 0.00194 118.0 118.0 118.0
9 "BEDIAS 25 "NTHZULCM™ ™ 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 24.0 240 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
[~
—>}
Note: V"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

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

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

object_type (list_of_fields)
{
value list 1
<SUBDATA subobject typel>
precise format describing
precise format describing

</SUBDATA>

<SUBDATA subobject type2>
precise format describing
precise format describing

</SUBDATA>
value list 2

value list n

}

an
an

an
an

object_typel
object_typel

object_type2
object_type2
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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
— A list of the subdata sections for each kind of object_type follow

— For detailed description of the precisely defined format for each
subdata section, see the online help
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SubData Sections allowed for each kind of
object type

 Contingency

— CTGElement, LimitViol, and Sim_Solution_Options
e CTG_Options

— Sim_Solution_Options
e Filter

— Condition

* Gen
— BidCurve and ReactiveCapability

e Load
— BidCurve

e MultiSectionlLine
— Bus
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SubData Sections allowed for each kind of
object type

* InjectionGroup
— PartPoint

* |nterface
— InterfaceElement

e ModelCondition
— Condition

e ModelFilter
— ModelCondition

e Owner
— Bus, Load, Gen, Branch
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SubData Sections allowed for each kind of
object type

e DataGrid

— Columnlinfo
e ATCScenario

— TransferLimiter, ATCExtraMonitor

e ...and many more
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Example DATA Section
with SubData

normal Data List

CONTINGENCY (Name,Skip,Processed,S

{
"Contingency Name' "'NO* "NO" ''NO"

—> <SUBDATA CTGElement><«

olved)

// just some comments
// action

"GEN 45041 1 OPEN"
"BRANCH 42702 42727 1 OPEN"
"“"GEN 40221 1 OPEN"
"GEN 40227 1 OPEN"
"GEN 40221 1 OPEN"
"GEN 40227 1 OPEN"
——> </SUBDATA>

Model Criteria
"BRANCH 40821 40869 1 OPEN" "

"Contingency Name 2 *NO*™ **NO*™ **NO*

—— > <SUBDATA CTGElement>

// just some comments

// action

"BRANCH 40821 40869 1 OPEN" "
—> </SUBDATA>

}

Model Criteria

SUBDATA, /SUBDATA tags
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“"Line X Limited"”
"Interface
"Interface
"Interface
"Interface

L1+
L2
L3"
L3+"

Status

ALWAYS
CHECK
CHECK
CHECK
CHECK
CHECK

Status

subobject type

comment
ALWAYS //Raver - Paul 500 kV

//Trip
//0pen
//Drop
//Drop
//Drop
//Drop

Unit #2 s Fa
RN Specific Format

~600 MW for CTGElement
~1200 MW
~600 MW
~1200 MW

comment
ALWAYS //Raver - Paul 500 kV
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Correlation of Case Info Display
to an Auxiliary DATA Section

BusNum,BusName, 1D, Status, MW} Mvar JMWSetPoint,MWMin, WMax,AGC,AVR,RegBusNum, Vol tSet)

S
1 "One™ 1" "Closed" 101.94 5.23 101. 100.00 400.00 "YES'™ "YES" 1 1.05000
2 "Two™ 1" ""Closed" 170.19 33.22 170.19 150.00 500.00 "YES'™ "YES" 2 1.04000
4 "Four™ 1" "Closed" 95.13 19.96 95.13 50.00 200.00 "YES'™ "YES™ 4 1.00000
6 "Six" 1" ""Closed" 200.37 -6.60 200.37 .00 500.00 "YES™ "YES" 6 1.04000
7 ""Seven” 1" ""Closed" 200.33 51.41 200.33 0 600.00 "YES'™ "YES" 7 1.04000
¥ Object

Type

=

EEE"”" st 0

Filter |Advanced = | Generator

Field

Records = Geo ~ 5e Columns ~ * ""HB %  Options -

1

= = | Find... Eemove -

Mumber of(Mame of Bus|IDY5tatus [Gen Gen Mvarfaen MW | Min MW Max MW AGC|AVE|RegBus|5et Volt
Bus cet point Mum
1 1 One Closedg_101.9 523 | 101.54 ¥YES YES 1 1.05000
2 2 Two Closed 1701 33.22 | 17019 ¥ES YES 2 1.04000
3 4 Four Closed 05 19,96 95,13 ¥YES YES 4 1.00000
4 B Six 1 Closed OOv= 660 | 200,37 ¥YES YES & 1.04000
5 7 Seven 1 Closed 200.3 5141 | 200,33 ¥ES YES 7 1.04000

I4: Auxiliary File Data Section © 2024 PowerWorld Corporation 32



Option For changing Case Info Display Column
Heading to Variables

* Choose Options = Simulator
Options
— Then go to the Case Information
Displays option category

— Change the Column Headings to Use
Variable Names

Use Normal Headings or
Variable Names

Use Concise Variable
Names and AUX Headers
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) PowerWorld Simulater Options

Select option category

» - Power Flow Solution
Environment

» - Oneline

» -File Managemeant

. Case Information Displays
- Message Log

‘... Distributed Computing

Sawve to Aux

Case Information Displays

(All settings below are only saved to the Registry)

Enterable Field ! Change
Toggleable Field ! Change
At or Exceeding Limit Field ! Change
Mormal Field - Change
Spedial External Field ! Change
Field not presently used | Cha

Background Change

| Change

ng Background Change
Data Fill Background Color Change
Set Case Info Factory Default Colors

Light Colors Dark Colors

Highlight Selected Objects
— Highlight Objects with
U selected? = vES _ | Change

8 Use Concise Variable Names and AUX Headers

[ Use Defined Names in Variable Name Locations

[ Disable &uto Refresh

B show prompt about saving SUBDATA to AUX
Set Factory Defaults

{All settings below are saved to the PWE only)

[CJUse Data Maintainers as filters

ViewModify Default Font

Default Row Height

B show Grid Lines
Column Heading Options
Column Headings
(") Mormal Headings
© Use Variable Names
B Use Word Wrap
8 show Header Hints

Copy/Send Options
8 indude Chject Name

B indude Column Headings

Key Fields to Use

o Primary
() Secondary
() Label

Column Metric Hints

[ show Column Metrics as Hints

[CJuse Absolute values

Treatment of blank cells
© Treatas zero
() Ignore for caloulation

-

13 =

Cancel
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Option For changing Case Info Display Column Heading to
Variables

* You can also change the option in the toolbar

UK

Ed ) g Ak %l 5% & 4% | 37 Records~ Geo~ Set~ Columns~ [E5- | gh- 8- 5 HH- ¥ f - BH || options -

Filter |Advanced - | Generator - -~ | Find... Remove Quick Filter = % Display/Column Options
Mumber of|Name of Bus|ID| Status | Gen MW|Gen Mvar|Gen MW [Min MW|Max MW]AGC|AVR| RegBus|Set Volt | Gen Mvar| M Headings |Mormal -
Bus set point Num set point

o id Lines
1 T One T Closed 523 101.04 YES VES 1 1.05000 5.3 _
2 2 Two 1 Closed 17019  33.22 170.19 YES YES 2 1.04000  33.22 show Header Hints
3 4 Four 1 Closed 9513 1996  95.13 YES YES 4 1.00000 Word Wrap Headings
3 6 Six 1 Closed 20037  -660 20037 YES YES 6 1.0 .
5 7 Seven 1 Closed 20033 5141 20033 YES YES 7 1. 5141 ¢ Default Row Height |13 -

Highlight Row if Selected Field = YES
Highlight Select Color Yellow -

Options> Headings: choose Normal or
Variable Names - '

Key Fields |Primary -

Use ConCise Variable Use Alternating Background Colors

) '  Use Concise Variable Names and Headers

Use Defined Mames in Variable Mame Locations

Names and Headers

Search Search Mow Options ~ Show Column Metrics as Hints

U Use Abs Value in Column Metrics Hints |
170%MW Column Metrics Treat Blanks |Treat as Zero -
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Use Variable Names

* Provides a graphical way for you to see the variable names

3 Generators

== | #h T Records v Geo- Setw Columns~ B~ fgh- WWE- 5 BH- U fg- B options -
Filter |Advanced - |Generator - ind... Remowe Quick Filter =
MNumber of |Mame of Bu o] Status Gen Gen Min MW Max MW AGC AVR RegBus Mum | SetVolt Min Mvar Max Mvar [(Enforce MW Limits [Part. Factol Cost Model
Bus Mvar
1 1 One 1 Closed 5.25 \ "ES YES 1 1 i
2 2 Two 1 Closed 33.24 YES YES 2 1 i
3 4 Four 1 Closed 19.99 YES YES 4 1 i
4 B Six 1 Closed 6.59 YES YES & 1.0 1.00 Cubic
5 7 Seven 1 Closed 51.29 \ES YES 7 1.0 1.00 Cubic
X Generators
m = % ‘>||‘f' *_'53 ;E'g M ?&n ' Records~ Geo~ Set~ Columns - “E' "gg' 5 %Y E%RE; fix} = @ Options
Filter |Advanced = | Generator - ind... Remove Quick Filter =
Gen  |BusNuml?<}|BusNamel=]{IDI2ZE<]|status!* <] [pw (=] | Mvarl=] [mwninl® < Bawnad” < Bacd™ <) | ave* <) [RegBushum =] | VoltSetl™ <] | Mvarhinl™ <] | MvarMax* <] |EnforceMwWLimit <) | PartFact =) | CostModel <]
1 1 One 1 Closed YES 1 1,00 Cubic
2 2 Two 1 Closed YES 2 1.00 Cubic
3 4 Four 1 Closed YES 4 00 Cubic
4 6 Six 1 Closed YES 6 .00 Cubic
5 7 Seven 1 Closed YES 7 1.00 Cubic

Gen (BusNum,BusName, ID,Status,MW,Mvar ,MWMi C,AVR,RegBusNum,VoltSet ,MvarMin,MvarMax,EnforceMWLimit,PartFact,CostModel)

{
1 ""One" "1 "Closed" 101.85 5.25 100.00 400.00 "YES'"™ "YES" 1 1.05000 -9900.00 9900.00 "YES" 1.00 ""Cubic™
2 "Two™ "1 "Closed" 170.08 33.24 150.00 500.00 "YES"™ "YES" 2 1.04000 -9900.00 9900.00 "YES" 1.00 ""Cubic"
4 "Four™ 1" "Closed" 95.03 19.99 50.00 200.00 "YES'™ "YES" 4 1.00000 -9900.00 9900.00 "YES™" 1.00 ""Cubic"
6 "Six" "1 ""Closed" 200.33 -6.59 150.00 500.00 "YES"™ "YES" 6 1.04000 -9900.00 9900.00 "YES" 1.00 ""Cubic"
7 "Seven' 1" "Closed" 200.65 51.29 0.00 600.00 "YES"™ "YES" 7 1.04000 -99999.00 99999.00 "YES" 1.00 "Cubic"
}
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Display Auxiliary Files

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

e (Case Information Displays for one-line diagrams are accessed from Onelines
—> List Display = All Display Objects...

e Save entire one-line in axd format

— File 2 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:

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

P =

[®] Display Explorer: All Objects =3 oH ===
Explore Al
Explore | Fields | i ] Bk %8 5% | @ # | Records - Set - Columns - [Bd- |- B B !
[_J Recent a0
- — || & Filter * Find... Remowve
=220 All Objects i
B 3 'Etwﬂrk Type ‘I,ﬂ_or'lgimde Lomﬁ::r‘ ¥ Latitude Location Layer Mame ‘ Layer She +
Buses |
HH DC Transmission Lines 1|DisplayBus 55,000 88,000 Default Layer YES
Bl Generators 2 |DisplayBus n ETwMaTaTal E7 000 Dafalt | gyer YES
£ Loads A 3 |DisplayBusField @ Show Dialeg... [t Layer YES
B series Capacitors i 3 |DisplayBus % Display/Column Options... ItLayer 1Es
o dgl t 5 | DisplayBusField It Layer YES
witched Shunts . . )
6 |DisplayBusField @& Find... Cirl+F  fltLayer YES
HH Three-Winding Transformers 7 | DisplayTransmissionl 4 [t Layer YES
B Transformers 8 [DisplayBranchPie vt cearch for Ted.. It Layer YES
tH Transmission Lines 2 |DisplayCircuitBreake Delete It Layer YES
CB Agoregations 10 |CisplayCircuitBreake : It Layer YES
i Badkground 11 |DisplayTransmissionl ScreenObject records b bt Layer YES
3 eranch symbols B et Crastivesis S, =
S EIEHE t 14| DisplayCircuitBreake PR e * Bt Layer YES
eo Data View e 15| Di d — - — -
e Lsospierioas
How to list grouped objects 17 |DisplayLoad HEE L oad k Display Auxiliary File (only selected records)...
List objects only 18 |DisplayLoadField BH Advanced Filter... .
P 19 | DisplayLoadField W B SV (Comma delimited]...
: gﬂmps - and 20| DisplayloadField e TOVANEED SOT. CSV (only selected records/columns)...
List objects and groups 21 |DisplayLoadField FH Refresh Display
22 DISPIE}"LDEdFIEld HElFI' “:1:] HTML...
’ Save Complete Display to AXD ] 23| DisplayLoadField Bi
itmap...
1 I:I Form Control »
Qpen Mew Explorer i Search g Peg..
: BB ITIT T OOy
u [
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Example Display Auxiliary DATA Section

Object Type for this example is DisplayBus

l

DISPLAYBUS (BusNum,SOAuxiliarylD,S0X,S0Y,SOThickness,SOColor,SOUseFillColor,SOFillIColor,
SOSize,SOWidth,SOOrientation,SOLevel ,SOSameLevelDisplayPriority,SOImmobile,
SLName, SOStyle,S0ODashed, SOBelongsToGroup)

{

1 "1" 9.00000000 63.00000000 10 "YES" 0 6.00 0.45 "Right"™ "Middle™ 132 "NO ™
"Default Layer" '"Rectangle" o "

2 1" 19.00000000 42.00000000 10 "YES" 0 11.00 0.45 "Right"™ "Middle™ 131 "NO ™
"Default Layer" '"Rectangle" o "

3 1" 37.00000000 63.00000000 10 "YES" 0 5.00 0.45 "Right"™ "Middle™ 130 "NO ™
"Default Layer" '"Rectangle" o "

4 "1™ 72.00000000 57.00000000 10 "YES" 0 9.00 0.45 "Right" "Middle™ 129 "NO ™
"Default Layer" '"Rectangle" o "

5 1" 68.00000000 36.00000000 10 "YES" 0 6.00 0.45 "Right" "Middle™ 128 "NO ™
"Default Layer" '"Rectangle" o "

6 1" 15.00000000 15.75000000 10 "YES" 0 8.00 0.45 "Right"™ "Middle™ 121 "NO ™
"Default Layer" '"Rectangle" o "

7 1" 54.00000000 15.75000000 10 "YES" 0 11.00 0.45 "Right"™ "Middle™ 119 "NO ™
"Default Layer" '"Rectangle" o "
}
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Display Auxiliary File Example

e Case ACTIVSg10kOPF.raw

e |04 Auxiliary File Data Section\WABus.axd: adds state
background and several 345 kV buses and transmission lines

* Load axd into new or existing one-line diagram

DisplayTransmissionLine
(BusNum,BusNum:1,LineCircuit,SOAuxiliarylD, .)

{
10586 10588 " 1" "1' ..

<SUBDATA Line>
// Coordinates are Mercator
[-119.28191216 47.19970512] [-119.28011216 47.19970512]

[-119.28011216 47.19970512] [-119.27111216 47.19970512]
</SUBDATA>

i
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Case Information Ribbon Tab:
Auxiliary File Export Format Descriptions

* Allows you to define a list of DATA sections you would like to
write out to an Auxiliary File

— Object Type: Specify type of object

— Filter Name: All, Selected, AreaZone, or the name of an Advanced
Filter in quotes. Allows you to specify objects for which to write data.

— Fields: a list of all fields to be written for this object
— SubData: a list of sub-data sections to write for each object
* You can then use a script command to invoke saving all this
information
— SaveDataUsingExportFormat("filename", filetype, "FormatName");
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Case Information Ribbon Tab:
Auxiliary File Export Format Descriptions Dialog

 On the Case Information Ribbon Tab, click AUX Export Format
Desc...

Auxiliary File Export Format Description =AREaL X

= ﬂ Case Description... Power Flow List...
H -
AX i Case Summary.. Quick Power Flow List... Hame [Saue As Aux Format Example ] [ —___ ] Cz:eat;’:imcat for ‘
Difference  Simulator AL SIS
Flows ~ _Dptions... Custom Case Info... IAUK Export Format Desc... I [ New ] [ Eaye ] [ Sayehs ] [ Eename ] [ Belets ] [ Load AUX ]
Case Data Insert Object Type ] [ Mave Up ] [ Move Down ] BusAll)
P Object Type | Filter Name |~ Fieds SubData
h H Limit Cost Al Marne_Maminal kv MWMarginalCostvalues
C oose O bJ e Ct Limit Set Al Zone \Number
Multi-Terminal DC Bus All VoltagekV Mominal
Multi-Terminal DC Convert Al Mumber
Ty p e S Multi-Terminal DC Transmis All Mame
3w Transformer all Areamumber C h O O S e
Branch Al Zone \Name
T — Voltage Regulation\Volt Diff
Circuit Breaker Al Valtage Regulation\Taotal Mvar S u b D a ta
DIC Transmission Line All voltage RegulationSetpoint Volt \
Disconnector Al Voltage Regulaﬁon\Remote Regulators (irz
GE Mator Al Voltage Regulation\Remote Regulators (sw \
A Voltage Regulation\Remate Regulatars {ge .
Generator ':‘" Voltage RegulationRemote Regulators (all) C h O O S e F I e | d S
Line Shunt All Voltage Regulation\Remote Regulated Bus
Load Al Voltage Regulation\Number of Devices thal
Multi-Terminal DC Record  All voltage Regulation\Min Myvar
Reactive Capability All Voltage RegulationMax Mvar
Series Capacditor All Voltage Regulation\Zero Impedance Branch
Shunt All Violtage Regulation\Zero Impedance Branch
Super Area All Voltage\Per Unit Real
Transformer all Voltage\Per Unit Magnitude
Transformer Correction Al Voltage'Per Unit Imaginary
Transmission Line All Uo:tage'n,kv .ﬁ}ctuald_
Zero Impedance Branch  All Soltt:geﬂ{:ngle Erda |ans))
Bus Groun Swap Record  All il ikl i PN
Create ALK File with Specified Format. .. ] Defaults for  Total Digits 122

I4: Auxiliary File Data Section

Set formatting

[~] Use Consclidated Model

Exporting

Fields ) Dec Places =

and file type [/ |
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Special Object Types to Provide
Better Access to SUBDATA Objects

* Previously, several types of data were only accessible through
SUBDATA sections of AUX Files

e This limited your ability to systematically edit/query these objects
— Could not use Copy/Paste To/From a Spreadsheet
— Could not use SimAuto commands to access
— Could not use Script Commands (SaveData, SetData)

 Most of these limitations have now been removed for most object

types
— New 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]
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I4: Auxiliary File Data Section

Special Object Types Created to Provide Access to
SUBDATA

Existing Object Type Existing SUBDATA Section
New Object Type Created this SUBDATA is related to | <SUBDATA XXX>
ReactiveCapability Gen ReactiveCapability
PartPoint InjectionGroup PartPoint
InterfaceElement Interface InterfaceElement
MTDCBus MTDCRecord MTDCBus
MTDCConverter MTDCRecord MTDCConverter
MTDCTransmissionLine MTDCRecord MTDCTransmissionLine
ContingencyElement Contingency CTGElement
ViolationCTG Contingency LimitViol
CTGElementBlockElement CTGElementBlock CTGElement
GlobalContingencyActionsElement | GlobalContingencyActions | CTGElement
PostPowerFlowActionsElement PostPowerFlowActions CTGElement

© 2024 PowerWorld Corporation
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Interface / Interface Element
In Auxiliary Files

Interface Objects with Interface Objects and
<SUBDATA InterfaceElement> InterfaceElement Objects
INTERFACE (Number, Name, MonDirection, INTERFACE (Number, Name, MonDirection,
LimitMWA, LimitMWB, LimitMWC) LimitMWA, LimitMWB, LimitMWC)
{ {
1 "East Side"™ "FROM -> TO"™ 0.0 0.0 0.0 1 "East Side" "FROM -> TO"™ 0.0 0.0 0.0
<SUBDATA InterfaceElement> 2 "West Side"™ "FROM -> TO™ 0.0 0.0 0.0
"BRANCH 4 2 1" NO 0.500000 }
"BRANCH 4 3 1" NO 0.600000 INTERFACEELEMENT (InterfaceName, Element,
"BRANCH 4 5 1" NO 0.700000 MeterFar, Weight)
</SUBDATA> {
2 "West Side"™ "FROM -> TO™ 0.0 0.0 0.0 "East Side"™ "BRANCH 4 2 1 "NO™ 0.50
<SUBDATA InterfaceElement> "East Side"™ "BRANCH 4 3 1 "NO" 0.60
"BRANCH 2 5 1" NO 0.800000 "East Side"™ "BRANCH 4 5 1" ™"NO" 0.70
"BRANCH 2 4 1" NO 0.900000 "West Side™ "BRANCH 2 5 1" ™"NO" 0.80
</SUBDATA> "West Side"™ "BRANCH 2 4 1 "NO™ 0.90
¥ ¥

These Auxiliary Files represent EXACTLY the same data
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Interface / Interface Element
In an Excel Spreadsheet

BT Microsoft Excel - Book2 =13

=] Fle Edit WView Insert Format Tools Data  Window  Help ype a question forhelp = 2 @ X

il g d RS AVE S AR SD--@F -] E] R0 - @

P Arial -0 «-| B I U|E=E =S % *TﬁE;‘IEIE;E*E?I*{%*&'!
513 - fi%
Al B | C | D | E | F [ 6 [ =R
1 —
2 Interface
3 Mumber Mame Monitor Direction Lim A MW Lim B8 MW Lim © MW
4 i East Side FROM -= TO 0 0 0
3 £ West Side FROM -= TO 0 0 0
A
7 InterfaceElement
B Interface Mame  Description (File Format) Metered Far End Weighting
g East Side BEAMCH 4 2 1 MO 04
10 East Side BEAMCH 4 31 MO 0.6 »
11 East Side BREAMCH 4 5 1 MO 0.7
12 West Side BREAMCH 2 5 1 MO 0.4
13 West Side BEAMCH 2 4 1 MO 049 I _l
14 7
M 4 » » InterfaceElement / | < | Bl
Ready MUM
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Injection Group / PartPoint

C
In Auxiliary Files

Injection Group Objects with Injection Group Objects and
<SUBDATA PartPoint> PartPoint Objects
INJECTIONGROUP (Name) INJECTIONGROUP (Name)
{ {
"Big Gens" "Big Gens"
<SUBDATA PartPoint> "Little Gens™
"GEN" 1 "1" 1.0000 "'SPECIFIED"™ "YES" }
"GEN"™ 2 "1" 1.0000 "'SPECIFIED"™ "YES"
"GEN"™ 4 "1™ 1.0000 "SPECIFIED"™ "YES" PARTPOINT (GroupName, Object, AutoCalcMethod,
</SUBDATA> PartFact, AutoCalc)
"Little Gens" {
<SUBDATA PartPoint> "Big Gens" "GEN 1 1" "SPECIFIED"™ 1.00 "YES"
"GEN" 6 "1™ 1.0000 "SPECIFIED"™ "YES" "Big Gens" "GEN 2 1" "SPECIFIED"™ 1.00 "YES"
"GEN"™ 7 "1™ 1.0000 "SPECIFIED"™ "YES" "Big Gens" "GEN 4 1 "SPECIFIED"™ 1.00 "YES"
</SUBDATA> "Little Gens"™ "GEN 6 1" "'SPECIFIED"™ 1.00 "YES"
} "Little Gens"™ "GEN 7 1" "'SPECIFIED"™ 1.00 "YES"
by

These Auxiliary Files represent EXACTLY the same data
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I4: Auxiliary File Data Section

Injection Group / PartPoint
In an Excel Spreadsheet

E3 Microsoft Fxcel - Book3

- BIX

@_] File Edit View Insert Format Tools Data Window Help - 8 X
SRR RENE= A NN A RN I TR RN .
! Arial -0 - B I U |E = = A% - e AL B

H2Z - B

Al B c | o Jef] F | G | | @
1 —_
2 InjectionGroup _l
3 MName
4 Big Gens
b Little Gens
B
7 FPartPoint
g Contained by Paint Type Mumber 1D Initial Value ParFac AutoCalc?
9 Big Gens GEM 1" SPECIFIED 1 YES
10 Big Gens GEM 2" SPECIFIED 1 YES =
11 Big Gens GEM 4" SPECIFIED 1 YES
12 Little Gens  GEN 6" SPECIFIED 1 YES
13 Little Gens  GEN 7 SPECIFIED 1 YES
14 3
M 4 » wfy PartPoint b Participation Groups,/ |<¢ s |
Ready MUM
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Contingency / ContingencyElement

In Auxiliary Files

Contingency Objects with
<SUBDATA CTGElement>

Contingency Objects and
Contingency Element Objects

CONTINGENCY (Name)
{
"West Outage"
<SUBDATA CTGElement>
"BRANCH 2 5 1 OPEN" " CHECK
"BRANCH 2 4 1 OPEN" " CHECK
</SUBDATA>
"East Outage"
<SUBDATA CTGElement>

"“"GEN 2 MOVE_P_TO 4 50 PERCENT"™ " CHECK

"BRANCH 2 5 1 OPEN" " CHECK

"BRANCH 4 5 1 OPEN" " CHECK
</SUBDATA>}

CONTINGENCY (Name)

{
"West Outage"

""East Outage"
by

CONTINGENCYELEMENT (Name, Object, Action,
Criteria, CriteriaStatus)

ﬁgast Outage™ "GEN 2" " MOVE_P_TO 4 50 PERCENT'™ """ "CHECK"
""East Outage' '""BRANCH 2 5 1" "OPEN' '** "CHECK"
""East Outage' '""BRANCH 4 5 1" "OPEN' '** "CHECK"
"West Outage' '""BRANCH 2 4 1' "OPEN' '"* "CHECK"
"West Outage' '""BRANCH 2 5 1" "OPEN' '*"* "CHECK"

}

These Auxiliary Files represent EXACTLY the same data

I4: Auxiliary File Data Section
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Contingency / ContingencyElement In an Excel

O
Spreadsheet

B3 Microsoft Excel - Book3 Mi=]E3
@_1 File Edit Vew Insert Format Tools Data Window Help -8 X

ARNE=N = RERE NS NN A N N N A RN N NN

: Arial -0 - B FU|EE=E=H% % o wlBE-SBA- =
EZ - fe

1 Al B | C | o [E | R
2 Contingency Records !

3 Label

4 West Outage

b East Outage

6

7 ContingencyElement

g Contingency Label Actions - PV File Format Madel Criteria Status

9 East Outage GEMN 2 MOVE_P_TO 4 50 PERCENT CHECK

10 East Outage BRANCHZ2 51 OPEN CHECK 3
1 East Outage BRANCH4 51 OPEN CHECK

12 West Outage BRANCH 241 OPEN CHECK

13 West Outage BRANCHZ2 51 OPEN CHECK

14 3
M 4 » M|\ PartPoint ' Participation Groups / | ¢ | SN
Ready MUM
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O
Special Support Sub-Types of Special Object Types

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

simultaneously
New Object Type PartPoint InterfaceElement
Special Sub-Types which 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

O
Object Types

* PartPointGen
— Provides access to all PartPoints that represent generator objects

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

* InterfaceElementBranch

— Provides access to all InterfaceElements that represent branch objects

— Provides access to BOTH the list of fields for the InterfaceElement AND
the Branch
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¢ Special Fields Provide Access to SUBDATA

 ATCScenario object with <SUBDATA TransferLimiter>

— Instead of creating new object type, extra key fields are added to
existing TransferLimiter object type

e ATCLineZoneChanges, ATCGenChanges, ATCInterfaceChanges

— When fields are present, records are associated with the ATC scenario
identified by the extra key fields

— When fields are not present, records are associated with the standard
single set of ATC results
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