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Motivation

* Provide hints about more advanced/obscure
options that can be used with auxiliary files
and SimAuto

* Emphasize where to get help about object
types and fields used in auxiliary files and
SimAuto

* Provide Python example when an unknown
number of fields is returned
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Available Online Help

e https://www.powerworld.com/WebHelp/Cont
ent/Other Documents/Auxiliary-File-
Format.pdf

— Most up-to-date description of all available script
commands and other auxiliary file related
information

e https://www.powerworld.com/WebHelp/

— Most up-to-date help information for all of
Simulator

— This contains the SimAuto documentation
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Export Case Object Fields
(More Documentation)

* The only comprehensive documentation about
all of the object types and fields that are
available

Window

About... Auxiliary File F t
ents = '%%Luadﬁuxiliary LTy B O L
PowerWorld Website Export Case Object Fields.., ~
i AR . -
VRilee ek for Updates &~ Load Display File... Text File b
il Aus Send To Excel
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Export Case Object Fields

A B T D E F
1 |Object Type SUBDATA Allowed Key/Required F Variable Name Concise Variable Name Type of Variable  Description
18011|Gen
19012 BidCurve
19013 ReactiveCapability
19014 ABCPhaseAngle FaultCurAngleA Real Phase A
19015 ABCPhaseAngle:1 FaultCurAngleB Real Phase B
19016 ABCPhaseAngle:2 FaultCurAngleC Real Phase C
19017 ABCPhasel FaultCurMagh Real Phase A
19018 ABCPhasel:1 FaultCurMagB Real Phase B
19019 ABCPhasel:2 FaultCurMagC Real Phase C
19020 < AllLabels AllLabels String This represents a comma-separated list
19021 < AreaName AreaName String It is possible for the terminal bus to bel
H H 19022 < AreaName:1 BusAreaName String Itis possible for the terminal bus to bel
< lnC|Uded In leference Case 19023 < AreaNum AreaNumber Integer It is possible for the terminal bus to bel
Compa r|son 1& < AreaMum:1 BusAreaNumber Integer It is possible for the terminal bus to bels
* . . . 19025 ) < BAName BAName String Itis possible for the terminal bus to bel
Req ul I’ed fOI’ Cl’eatl ng Object 19026 < BAName:1 BusBAMame String It is possible for the terminal bus to bel
1 2 3 P . k 19027 < BANumber BANumber Integer It is possible for the terminal bus to bel
g rima ry ey 19028 < BANumber:1 BusBANumber Integer It is possible for the terminal bus to bel
A’ B, C Seconda r-y key 19029 < BreakerDelay BreakerDelay Real Breaker time delay in seconds
19030 BreakerGroupMum BreakerGroupMum Integer ID of the Bus's breaker group of the bus
19031 BusCat BusCat String Shows how the bus is being modeled in
19032 BusgenericSensP SensdValuedPinj Real nsitivity: Injection dvalue/dP of Bus
19033 BusgenericSensQ SensdValuedQinj a Sensitivity: Injection dvalue/dQ of Bus

For the majonty of flelds the 19034 BusGenericsensy set Real Sensitivity: Injection dvalue/dVsetpoin
19035 kv Real Voltage: kV Actual of the bus
descn pt|0n fou nd here IS the 19036 uslossSensMWw LossSensMwW Real Sensitivity of the MW losses with respe
. 19037 BusMCMW BusMargCosthw Rea OPF: Marginal MW Cost. May be interpn
g [ ginal y b P
mOSt com prehens“le 19038 < BusName BusName String Name of the bus
H B H 5 1 FAFL BusName_NomVolt BusNameNomkV String Name_Mominal kV of the bus
|nf0rmat|on that you WI” flnd 19040 < BusNomVolt MomkV Real The nominal kv voltage specified as pari
H H *q*
descn b| ng them 19041 1*< BusNum BusNum Integer MNumber of the bus
19042 BusObjectOnline Online String YES only if the generator Status = CLOSE
19043 BusOwnerName BusOwnerName String Name of the Owner of the attached bus
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SimAuto Functions for
Obtaining Field Information

e SimAuto functions for obtaining field details
— GetFieldList(ObjectType)

e Return all fields and details for a particular object type

e Second element, Output[1], is an n x 5 array of fields
— [n][0] specifies the key and required fields
= Key - *1*,*2%, etc.
= Secondary Key — *A*, *B*, etc.
= Required — **
— [n][1] variablename of the field
— [n][2] type of data stored in the field (integer, string, real)
— [n][3] field description
— [n][4] concise variablename of the field
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SimAuto Functions for
Obtaining Field Information

— GetSpecificFieldList(ObjectType, FieldList)
e Return specified fields and details for a particular object
type
e Second element, Output[1], is an n x 5 array of fields
— [n][0] specifies the key and required fields
= Key - *1*,*2%, etc.
= Secondary Key — *A*, *B*, etc.
= Required — **
— [n][1] variablename of the field
— [n][2] type of data stored in the field (integer, string, real)
— [n][3] field description
— [n][4] concise variablename of the field
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Hover Hints

e Hover over column headers in case information
displays to see the description of fields

K Areas M Buses

B HEo ik %8 % @&k # 5 Records~ Geo~ Set~+ Columns -~ [Bs- fgi- "UBE- ¥ BH- O
Filter |Advanced = |Area r » | Find... Remove Quick Fil Options -
OPT. . .
AreaNum | AreaMame | AGCStatus | GenMw | Load Mw | Shunt Mw |TotSched mw| Int mw Bl Display/Column Options
\ Headings |Mormal v
1 YTop IRA G ETN Y 0.00 i v Show Grid 1
2 2 Left E Area generation control (AGC) status, 0.00 0 S —
3 3 Right ED This is type of control used to move 0.00 x| S R FEE R
generation in this area. (Off AGC, +  Word Wrap Headings
F'Oaprllf_.:IAGC, ED, Area Slack, |G Slack, or Default Row Height |13 -

Highlight Row if Selected Field = YES
Highlight Select Color Yellow -
Zoom [100% -

Hints can be enabled/disabled Remve Taling Zere
by toggling Show Header Hints Key Fields [Secondary :

Use Concise Variable Mames and Headers
Optlon +  Use Defined Mames in Variable Name Locations
Use Data Maintainer Filtering
+  Show Column Metrics as Hints
Use Abs Value in Column Metrics Hints

Column Metrics Treat Blanks |Treat as Zero M
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Hover Hints

e Some dialogs have hints that pop up when hovering over

option fields

These hints
provide the
object type
and variable
name for
setting this
option in an
auxiliary file

. [J oo orsfeolution for each contingency 1 1|Tap
d ata S e Ct I O n ot Use Post Power Flow Solution Action List ; ; ;;tht

or script

Contingency Analysis

Contingendes Options  Results

w - Mo

‘- Dis

deling

- Biasics
- DC and Screening Options
- aenerator Post-Contingency AGC
- Bus Load Throw Owver
- @enerator Maximum MW Response
- Generator Line Drop and RCC
- Switched Shunt Post CTG
- Aundliary Files
- Transient Models
- Result Storage
- Limit Monitoring
- Contingency Definitions
-Remedial Action Definitions
-Legacy Definitions

tributed Computing

i Miscellaneous

Basics

Calculation Method
(®) Full Power Flow

() Linearized Lossless DC

() Linearized Lossless D¢ Contingency Analysis Calculation Method. AC = Full Power
Topology Processing Flow; DC = Linearized Lossless DC; DCPS = Linearized
Lossless DC with Phase Shifters. When the Power Flow
@) Preserve All Brea Solution Options are set to use the DC Power Flow, the only P
() Use Incremental | option is Full Power Flow. When in DC Power Flow mode, the

Make-p Power
When a contingency involving generz
outages does not specfy how to cor

impact of contingencies is determined using linear -

AC Method Options
[Jretry solution using th implemented.
after a contingency sc

sensitivities and contingencies are not actually

bjecttype=CTG_Options VariableMame= CalculationMethod B

NoL

[ use spedific soluti

O TS T CO T TO TS

Define ingency Solution Options

eneral Options
[ pigable Gen Drop Overlap

E === s

Area Mum|Area Name|Cont
Gent

/

Objecttype and VariableName
to be used in an auxiliary file
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Specifying Field Variable Names

e Variable Names are used within auxiliary file
DATA and SCRIPT sections to identify fields

* For help in creating auxiliary files, column
neaders within the Model Explorer can be set
to show the variable names instead

- o ER

Buses
EAT ) gl b 5% @4 8 75 Records~ Geo~ Set~ Columns~ [B~ G0~ "W~ ¥ BH- W fu~- B Options ~ s
p 0PI, . A .
Filter |&dvanced| ¥ |Bus W % | Find.. Remove Quick Filter = EH Display/Cgfumn Options
Bus |Mumber [1“"-]| Mame [*‘-]|AreaName =] cCustomFloat:1 [‘-]| CustomFloat:2 [‘-]| CustomFloat:0 [‘-]|Nnmk‘uf*"-] | Headings |Variable Names -
7 1 One Top 138.00 | & Show Grid Lines
2 2 Two Tap 138.00
3 3 Three Top 12200 |4 Show Header Hints
4 4 Four Top 138.00 Nt ine _—
: = Five Top 138.00 "  Word Wrap Headings
7] B Six Left 138.00 Default Row Height |13
7 7 Seven Right 138.00

Highlight Row if Selected Field = YES
Highlight Select Color Yellow LA ELE
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Specifying Field Variable Names
pecitying

e Variables follow the naming convention
variablename: location where
location is an integer indicating the exact
variable to be used

e This convention is considered the legacy
convention where the same vari1ablename was
re-used by tacking on the location

e Starting with Simulator version 19, concise variable
names have been created in an attempt to get rid
of the location in as many variables as possible
and to make the names more obvious
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Specifying Field Variable Names

Legacy vs. Concise
gacy

e The legacy variables to indicate the MW flow at
the from end and to ends of a branch are:

— LineMW:0 (:0is typically omitted because :0 is
assumed if no location specified)

—LineMW:1
e The same variables in the concise format are:

— MWFrom
— MWTO
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Specifying Field Variable Names

Legacy vs. Concise
gacy

e Both versions of a field variable name can be
shown in the Model Explorer

Buses
D ) 'b”" W ?&D It Records~ Geo~ Set- Columns= ' “"HB HUHB ¥ %' f;%%; i)~ B | Options ~
OPT, . .
Filter | Advanced| % | Bus W % | Find... Remoave Quick Filter = B Display/Column Options
Bus |Mumber [1*<}{ Mame [*<]|AreaMame [<]| CustomFloat:1 <) T‘ Headings |Variable Names o
1 1 One Top 138.00 | & Show Grid Lines
2 2 Two Top 138.00
3 3 Three Top 13200 | % Show Header Hints
4 4 Four To 133.00
5 5 Five T'I'E 13300 | ¥ Word Wrap Headings
] b Six Left 138.00 Default Row Height |13 2
I T Seven Right 138.00
Highlight Row if Selected Field = YES
Highlight Select Color Yellow W
Zoom | 1007 b4

Toggle option to switch between legacy

Remove Trailing Zeros

and concise. In Simulator version 20 Key Fieds [Primary v
. . o ) '  Use Concise Variable Names and Headers

thls IS SEt to ShOW ConCISe names by Use Defined Mames in Variable Mame Locations

defaU|t. Use Data Maintainer Filtering

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

Column Metrics Treat Elanks |Treat as Zero b4
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Specifying Field Variable Names

Number Formatting

« variablename:location:digits:decimals

— digits specifies the total number of digits
e Default depends on how the field is being used: 12 when saving to
file and 32 when setting a value
— decimals specifies the digits to the right of the decimal
e Default depends on how the field is being used: 6 when saving to
file and 16 when setting a value
— When using concise variable names both digits and
decimal s must be specified if specified at all
 location can be omitted whether or notdigits and
decimals are specified
— When using legacy variable names location, digits,
and decimals can be omitted but the previous
parameters must be specified for a given parameter to be
included

© 2019 PowerWorld Corporation 14



Specifying Field Variable Names

e Location indicators continue to exist for some

variable names
* Typically these are fields for which a dynamic number

exists
— Fields that are available for most objects

 CustomExpression, CustomFloat, Customlnteger,
CustomString, CustomExpressionStr, CalcFied,

DataCheck, and DataCheckAggr
— Some example fields that are available for specific objects

e Bus - MargCostMWValue, MargControl,
SensdValuedPinjMult
e Branch—PTDFMult, LODFMult, LODFInterfaceMult

e Gen-Bi1dMW, BidMWHr, SensMultMeterMultControl

© 2019 PowerWorld Corporation
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Specifying Field Variable Names
pecitying

* To better identify dynamic fields, the Location can be
replaced with Location_by name for fields that have
user-defined names

* This could help prevent conflicts in data where the same
Location by number is being referenced in different
auxiliary files but these should really be different fields

 The fields can be read and written by Simulator when used
in auxiliary files

— CustomExpression, CustomFloat, Customlnteger,
CustomString, CustomExpressionStr, CalcFied,
DataCheck, and DataCheckAggr

— "CustomFloat:My Header"
— "CalcField:-My calculated field name"
— "DataCheckAggr:Bus "DataCheck Name™™
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Specifying Field Variable Names

Buses
D P 0| i ?&D Records = Geo~ Set+ Columns « * ""“B “”HH T %' EEE fi) - BH | Options -
OFT. . N .
Filter |Advanced| % |Bus W % | Find... Remove Quick Filter = Display/Column Options
Bus Mumber (1%} name [*<)| AreaName (<] CustomFloatanother (<] CustanIoatﬂ:Extra Header [<)|CustomFloat:My H Headings |Variable Names -
Header v Show Grid Lines
1 1 One Top 1.000 11.000
2 2 Two Top 2.000 12.000 ' Show Header Hints
3 3 Three Top 3.000 13.000
4 4 Four Top 4,000 14,000 ' Word Wrap Headings
: Gl e e e Default Row Height |13 s
7 7 Seven Right 7.000 7.000 Highlight Row if Selected Field = YES
Highlight Select Color Yellow
L] L] L]
Toggle Use Defined Names in Variable Zoom [100% v
° Remove Trailing Zeros
Name Locations to show the user- ey Fitds [Prmar .
defined name within the case info grid V' Use Condse Variable Names and Headers
d h . h . . | . ) & Use Defined Mames in Variable Mame Locations
an to use t IS W en SaVIng an aUX| Iary Use Data Maintainer Filtering
fl |e Show Column Metrics as Hints
Use Abs Value in Column Metrics Hints
Column Metrics Treat Blanks |Treat as Zero W
1 "One" "Top" 1.888 11.868 21.660 1382.00 1.95080 144.900 6.89 "" "v  191.85 5.25 " @.a0 0.00 1 1
2 "Tuo™ "Top"” 2.0 12.86@ 22.880 135.90 1.84080 143.520 4.22 49.00 28.88 170.08 33.24 " .80 9.00 1
3 "Three" "Top"” 3.8 13.868 23.880 138.88 9.99269 136.991 8.99 119.89 4@.@@ v v .80 2.00 1 1
4 "Four" "Top"” 4.808 14.880 24.008 138.08 1.80888 133.000 1.46 80.00 3@.88 95.83 19.99 " @.8e 2.00 1
5 "Five" "Top" 5.888 15.888 25.880 133.00 1.88665 138.917 -@.83  130.00 4@.98 v oo @.00 0.00 1 1
6 "Six" "Left" 6.800 16.800 26.800 133.98 1.9480@ 143.520 2.81 200.00 8.80  200.33 -6.59 " 0.00 @.08 2
7 "seven” "Right™ 7.888 17.8e8 27.88@ 138.80 1.9408089 143.520 9.80 200.99 9.8@ 299.65 51.29 "¢ 2.00 9.80 3 1
b
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Specifying Field Variable Names
Saving All Fields for a Variable

e What if you don’t know how many fields exist for a
particular variable name?
— Multiple PTDF or LODF calculation produces a matrix of
results based on the inputs selected
e Replace the Location identifier with the
keyword ALL
— PTDFMult:-ALL or LODFMullt:-ALL

* Available with script commands that allow
specifying fields to save to file

— CTGSaveViolationMatrices, SaveData,
SaveDataWithExtra, SaveObjectFields, and

SendToExcel
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Specifying Field Variable Names
Saving All Fields for a Variable

e Available with SimAuto functions that get fields

— GetParametersMulti
GetParametersMulti
GetParametersMul ti

nleElement,
nleElementRect,

oleElementFlatOutpu

t, GetParametersSingleElement,
GetSpeciftiedFieldList, SendToExcel, and

WriteAuxFile

e Save the LODF matrix results to a CSV file

SaveData("'myfile.CSV'",CSVColHeader ,Branch, [BusNumFrom,BusNumTo,

Circuit, 1.01..01.NO);

Use filetype = CSVColHeader to identify the monitored branches by the

normal names instead of variable names
© 2019 PowerWorld Corporation 19



PW_Multiple_TLR_Script.aux MUIt|p|e TLR
Scripting Example

e Problem

— Calculate TLR sensitivities for all branches in the B7Flat.pwb case for
two different scenarios

— Save results in CSV files or send result to same Excel workbook
— Return results without knowing how many branches are studied

e Solution

— Script commands
e SelectAll
e CalculateTLRMultipleElement
e SendToExcel
* DeleteFile
* SaveData
* SetData
e SolvePowerFlow
— Significant fields
e SensdValuedPInjMult:ALL
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Multiple TLR
Scripting Example

SCRIPT . . )
{ Select all branches to include in calculations

OpenCase('B7Flat.PWB™); / For large case use advanced filtering to limit the branches
SelectAll(Branch, "");

CalculateTLRMultipleElement(Branch, SELECTED, BUYER, [SLACK], DC);
//SendToExcel (Bus, [Number, Name, SensdValuedPInjMult:ALL], "', YES,
// "MyTLRFile_xIsx"™, "Original B7Flat", 1. [D:
DeleteFile(""MyTLROutput.CSV'™);
SaveData(""MyTLROutput.CSV', CSVColHeader, Buss [Number, Name,
SensdValuedPInjMult:ALL:-8:4], ", [, No);

}

?CRIPT Return results foI all branches for which TLRs were calculated
OpenCase("'B7Flat.PWB™);

SetData(Branch, [BusNumFrom, BusNumTo, Circuit, Status], [2, 4, "1, "OPEN"], ');

SolvePowerFlow;

SelectAll(Branch, '");

CalculateTLRMultipleElement(BRANCH, SELECTED, BUYER, [SLACK], DC);

//SendToExcel (Bus, [Number, Name, SensdValuedPInjMult:ALL], "', YES,

// "MyTLRFile_xIsx"™, "Line 2 to 4 Open™, [1, [1, [D):

DeleteFile(""MyTLROutput Line_2 to_4 Open.CSV');

SaveData(""MyTLROutput Line 2 to 4 Open.CSV'", CSVColHeader, Bus, [Number, Name,
SensdValuedPIngMult:ALL-8:4], [1, "', [1, No);
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PW_Multiple_TLR.py

Python Example

e Problem

— Calculate TLR sensitivities for all branches in the B7Flat.pwb case for two
different scenarios

— Display a table of the results for the two scenarios side-by-side for comparison
— Return results without knowing how many branches are studied

e Solution

— SimAuto functions
* QOpenCase
* GetSpecificFieldList
e GetParametersMultipleElementRect
* ChangeParametersSingleElement
* RunScriptCommand
— Script commands
e SelectAll
* CalculateTLRMultipleElement
* SolvePowerFlow
— Significant fields
* SensdValuedPInjMult:ALL
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PW_Multiple_TLR.py

Python Example

e Run multiple element TLR calculation on unknown
number of elements

simauto _output = local_simauto_obj.RunScriptCommand("SelectAl 1 (BRANCH, ");")
simauto_output =

local _simauto_obj.RunScriptCommand(*CalculateTLRMultipleElement(BRANCH, SELECTED,
BUYER, [SLACK], DC);*")

For real cases should use filtering instead of calculating for all branches

e Return results for all elements using the column
headers that appear within the Simulator GUI

colheader_output = local _simauto_obj.GetSpecificFieldList("Bus”,["SensdValuedPinj
Mult:ALL"])

tlr_output.append(local_simauto obj.GetParametersMultipleElementRect("Bus”,

[ *Number®, *Name®, "SensdValuedPInjMult:ALL"], "™"))
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PW_Multiple_TLR.py

Python Example

colheader_output =

local _simauto_obj.GetSpecificFieldList("Bus”®,[ "SensdValuedPingMult-ALL"]D

e GetSpecificFieldList(ObjectType, FieldList)

— Output[0] contains error string
— Output[1] is an n x 4 array of fields

e OQOutput[1][n][0] — variablename:location

e Output[1][n][1] — field identifier (identifier that appears when looking at list of available fields)

e | Output[1][n][2] — column header

e Output[1][n][3] - field description

~ WATCH

1 TD 2 CKT

~ colheader output[1]: (('SensdvaluedPinjMult:@", "Sensitivity\\Inject...
CKT

‘SensdvaluedPinjMult:8", "Sensitivity\\Inject...
‘SensdvValuedPinjMult:1", *Sensitivity\\Inject...
'SensdValuedPinjMult:
'SensdValuedPinjMult:

'y "Sensitivity\\Inject...
» "Sensitivity\\Inject...
'SensdValuedPinjMult:4", "Sensitivity\\Inject...
‘SensdvaluedPinjMult:6", "Sensitivity\\Inject...
‘SensdValuedPinjMult:7", "Sensitivity\\Inject...
'SensdValuedPinjMult:8", ‘Sensitivity\\Inject...

'SensdValuedPinjMult:9", "Sensitivity\\Inject...

e . A T T
oW
LA

P
\
f
s
( 2
( 3
( 4
: ("SensdvaluedPinjMult:5', 'Sensitivity\\Inject...
( 6
( 7
( 8
i
i
P
%

'SensdValuedPinjMult:18", 'Sensitivity\\Inject...
len_ : 11

[ %]

E T Y R S LY B S FT R Y|

=
-

CKT

-

CKT
CKT
CKT

-

-

-

CKT

CKT

-

CKT

-

CKT
CKT
7 CKT 2°

-

e = T = = T = = T ==
N

-

=

L= T S Y A

‘B

2 KT 1°.
TO 2 CKT 1°
TO 3 CKT 1°
TO 3 CKT 1°
TO 4 CKT 1°
TO 5 CKT 1°
TO & CKT 1°
TO 4 CKT 1°
TO 5 CKT 1°
TO 5 CKT 1°
TO 7 CKT 1°

TO 7 CKT 2

*Sensitivity:
"Sensitivity:
"Sensitivity:
‘Sensitivity:
"Sensitivity:
*Sensitivity:
*Sensitivity:
"Sensitivity:
"Sensitivity:
‘Sensitivity:

» 'Sensitivity: Inject...ble names")

© 2019 PowerWorld Corporation

1', "Sensitivity: Inject...ble names"), ('SensdV.

Inject...
Inject...
Inject...
Inject...
Inject...
Inject...
Inject...
Inject...
Inject...
Inject...

ble
ble
ble
ble
ble
ble
ble
ble
ble
ble

names" )
names" )

names" )

names" )

names " )
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PW_Multiple_TLR.py

Python Example

tlr_output.append(local_simauto_obj .GetParametersMultipleElementRect("Bus”,
["Number®, “Name®, "SensdValuedPInjMult:ALL"], '""))

Get the results for all of the calculated TLR values

header labels = ["Number®, “Name-"]
for 1 in range(len(local colheader output[1])):
for k in range(len(local _tlr _output)):
header_lagpls-append(local_colheader_output[l][i][2] + * S*" + str(k))

/

Getting the length of the

results, Output[1], from

GetSpecificFieldList will Specify the labels for

determine the value of n the result table to use
the column headers
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PW_Multiple_TLR.py

Python Example

e GetParamtersMultipleElementRect(ObjectType, ParamList, FilterName)

— Output[0] contains error string

— Output[1] is a two-dimensional array with each row representing an object
and the corresponding columns representing each field in ParamList for that

object

field count = 0O
for 1 1n range(len(local_tlr_output[O][1])): # this gives the number of devices
for J in range(len(local_tlr_output[O][1]L1]D)) : # this gives the number of fields
for k 1n rang@{len(local_tlr_output)): # this i1s the number of scenarios

it g > 1):
result_tabie.setltem(i, J + k + field_count,

QTableWidgetvltem("{0: .4f}" .format(float(local_tlr_output ))))

elif (k == 0):
result_table.setltem(i, j, QTableWidgetlitem(local tlr_output[K][1]1[113D))

it U _> 1): L local_tlr_output[0][1][i] returns the number of fields
) flelg_count = Field_count 1 for the ith object. Assumption here is that the same
field_coynt = 0 number of fields will exist for both of the scenarios.

Getting the length of the results, Output[1], from
GetParametersMultipleElementRect will determine how many objects
are returned.

local_tlr_output[0] are the results for the first scenario, which means
that local_tlr_output[0][1] contains the results. Assumption here is that
there is at least one scenario. Corporation

TLR sensitivity for scenario k, object i, field j
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PW_Multiple_TLR.py

Python Example

Sensitivity for the same branch for different scenarios

B Multiple TLR Example K — O ®
[ |

Number Mame 17TO 2CKT1S0 1TO 2CKT151 1TO3CKT150 1TO 3CKT1S1 27TO 3CKT1S0 2 TO 3CKT1S1 2 TO 4CKT150 2 TO 4 CKT
11 One 08108 0.8081 0.1892 0.1919 -0.0180 -0.0135 0.0105 0.0000
2 z .................. Two  -0.0314 -0.0486 0.0314 0.0486 0.0524 0.0811 0.0664 0.0000
3 3 Three  0.1799 0.2351 -0.1799 -0.2351 -0.2998 -0.3919 -0.2130 0.0000
4 4 Four  0.1362 0.2108 -0.1362 -0.2108 -0.2270 -0.3514 -0.2875 0.0000
5 5 Five  0.0105 0.0162 -0.0105 -0.0162 -0.0175 -0.0270 -0.0221 0.0000
6 & Six -0.0210 -0.0324 0.0210 0.0324 0.0349 0.0541 0.0442 0.0000
707 Seven  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
£ >
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Specifying Field Variable Names

Saving All Fields for an Object Type
g J yp

What if you just want everything?
Replace entire list of fields with keyword ALL

Available with script commands that allow specifying
fields to save to file

— CTGSaveViolationMatrices, SaveData,
SaveDataWithExtra, SaveObjectFields, and
SendToExcel

Available with SimAuto functions that get fields

— GetParametersMultipleElement,
GetParametersMultipleElementRect,
GetParametersMultipleElementFlatOutput,
GetParametersSingleElement,
GetSpecifTtiedFieldList, SendToExcel, and
WriteAuxFile
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Specifying Field Variable Names
Saving All Fields for an Object Type

e Available with SimAuto functions that get fields

— GetParametersMulti
GetParametersMulti
GetParametersMul ti

nleElement,
nleElementRect,

oleElementFlatOutpu

t, GetParametersSingleElement,
GetSpeciftiedFieldList, SendToExcel, and

WriteAuxFile

e Saving all fields for a Branch
SaveData("'myfile.CSV", CSVColHeader,

Branch, [ALL],[1.,[]1.NO)
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Custom Fields

Simulator has many fields, but sometimes that is not
enough

Custom fields are available for data that does not fit
anywhere else

Custom fields can also be useful for temporary storage
of values

— e.g., store the pre-change flow to compare against post-
change flow

By default 5 Custom Floating Point, Custom Integer, and
Custom String fields are available for most objects

Number and names of each type of field can be
customized on an object type basis
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Custom Field Descriptions

Model Explorer: Custom Field Descriptions — | X
X . L
IR Custom Field Descriptions X Loads X Generators 2 Buses
: D %"’l an s ik ?&D Records = Set~ Columns - * %HE* Cptions - -
Explore | Fields i
: Filter |[Advanced - | Custom Field Description - v -
Recent ”~
Metwark Object Type| Field Type | Mumber of Captions for Field Captions for Heade|
. Type [comma-separated] [[comma-separated)
Aggregations - -
Solution Details ‘Ilﬁefault Floating Poin 5
) . 2|Default String 5
W Case Information and Auxiliary 3| Default Integer 5
Mon-Electrically Modeled Objects
H" Advanced Filters
HH calculated Fields
@ Case Info Customizations
@ Custom Case Information
Custom Field Descriptions
HH Data Checks
FH nwnamic Formatting p
SR DL i Searth Search Now Options =
Default object types are \
always listed. These Number of default fields of a
apply to all object types. particular type can be changed

without additional customization.

© 2019 PowerWorld Corporation 31



Custom Field Descriptions:
Custom Floats, Integers, and String

e Custom settings can be specified for different object tvpes
by rlght CIICkIng [®) Custom Field Descrip...  — | | X
and choosing Insert T e

- Choose the Ob]eCt Name Mumber of Type = Clear Captions
- Ch oose th e FiE'd Type Field Captions Header Captions

String 1 My Caption My Header

- Ch oose th e N um be r Of Type String 2 Another Caption  Another Header
_ Defl n e FiE|d Ca ptiOﬂS Siring 3 Extra Caption Extra Header

Mote: Blank entries for Field and Header captions mean that

_ Defl ne H eader Ca ptions the default values will be used.
o OK X cancel

|V Custom
@ Expression 1 [Bus)
Mumber of ® Expression 2 (Bus)
Type @ Floating Paint 1

Object Type| Field Type

Captions for Field (comma-separated) ‘ Captions for Header [comma-separated) ‘

4| Bus 3 My Caption Another Caption,Extra Caption My Header, Another Header, Extra Header ® Floating Point 5

s

Crefault Floating Poin 5 ® Floating Point 2
Default string 5 @ Floating Point 3
Default Inteaer 5 @ Floating Point 4

P

L

@ Integer
@ Integer2
@® |Integer 3

FOIder VieW Of @® Integer4

. @ Integer5s
available bus ® temo

® Selected

@ String : Another Caption

fields becomes ® string: Exta Captian

@ String : My Caption

© 2019 PowerWorld Corporation @ String Expression 1 (Bus) )
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Custom Field Descriptions

Column headings reflect the
user-defined Header Captions

Model Explorer: Buses

Fields p | Buses
= DPL £ 22d T ALl
Explore m B3 [ ﬂn : cords = Geo = Set~ Columns - ' .E' "&E
Find Field... Add -= Filter |Advanced| % |Bus % | Find...
Available Fields <- Remove Mumber ‘ Mame ‘ Area Mame | Another Header | Extra Header | My Header | P
A Custom ,..,
@ Expression 1 [Bus) ; ;_ ane EE
. A i
] Expre.ssmn.?l[Eiu.s] . 3 3 Three Top
@ Floating Point : Another Caption 4 4 Four Top
@ Floating Point : Extra Caption 5 5 Five Top
& Floating Point : My Caption B b Six Left
& Integeri ri 7 Seven Right
® Integer2
® Integer3
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Expressions

Custom Expressions (Custom String Expressions)

— Allow calculation to be performed on fields of the object
type for which it is defined

— Model Field, Model Expression, and Model String
Expression fields can also be included in the expression
function

Model Expressions (Model String Expressions)
— Allow calculation on specific fields of specific objects

Provide a way of performing calculations and updating
data within Simulator

Useful with contingency actions and remedial actions
for specifying the value of the applied action
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SII:IRT

LN (1R @ Options -

uick Define Expression...
vlvar Define String Expression... v
TSR LA RHE R r

Click New to add a new

expression and then give — 3%

it a meaningful name

Expressions

Define Expressions

Mew Save Delete Add Column...

Expression Mame

Custom'Expression - Increase MW by 10% w

Assign fields to
expression variables

Fields can be a Field of the
particular object type or
access fields for particular
model objects

Define the function for the
expression

/ w2= |Choose a Field

—_— |Increase MW by 10%

Treat

| X

Evaluate In

blanks as  Reference

Zero State
x1= M/ v| | Fnd.. O
Field
W Model Field O
_— Model Expression
x3= |Chnose a Field / w | Find Model String Bxpression O
/
x4= [ch Eid ~| | Find... Field - O
L

x5= |Choose  Field ~| | Find... Field v O

wG= |Choose a Field - | Find... Field ke O

7= |Chnose a Field w | Find... Field ~ O

X8= |Chnose a Field w | Find... Field ~ O

function { x1, x2, x3, x4, x5, x6, x7, x8) =

/ e
Evaluate

o

https://www.powerworld.com/WebHelp/#MainDocumentation_HTML/Functions_and_Operators_Available.htm
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Expressions

e Example of increasing load by 10%
— Create expression Increase MW by 10%

— Update the load by the result of the expression
using script command

SetData(Load, [MW], ["@CustomExpression'], ALL);

SetData(Load, [MW], ["@CustomExpression:Increase MW by
10%""], ALL);
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Supplemental Data
Pp

e Original intent was to allow extra information to be
stored that is associated with display objects

e Can be used as a user-defined container object similar
to other aggregation objects like areas, zones,
substations, etc.

— Details of this will be left for other discussions

e Within the context of script commands and auxiliary
files can be used as a place to store user-defined
variables

— Reference these using the Special Keywords in Script
Commands syntax, Specifying Field Values in

Script Commands syntax, and as part of Custom Expressions
and Model Expressions
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Supplemental Data

e Two objects need to be defined

— Supplemental Classification
e This is used as the category to group the data
e Example — My Custom Options

— Supplemental Data

* Individual pieces of information that belong to a
Supplemental Classification

e Assign to a Supplemental Classification and provide a
Name

 Example — Classification = My Custom Options, Name =
My Working Directory
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Supplemental Data
Pp

Model Explorer: Supplemental Data

¥ Supplemental Data 3 Buses

Explore L
Fields m T % 4 a0 20 i ?&D Records = Geo = Set~ Columns - * '%H.E* H&E* _:____'* i%ﬂ i)~ B
Recent Filter |Advanced| % | Supplemental Data " W | Fi
Metwark
Aggregations Supplemental Classification  Supplemental Data  Supplemental Data Contained Objects
Solution Details Classification Name CustString1 | Cust String 2 | Cust String 3 | Cust
W Case Information and Auxiliary
HI' Advanced Filters 1[My Custom Cptions My Contingency Directory cmydirctgdef,
ﬁ Calculated Fields 2| My Custam Options My Output Directary oymydiroutput,
ﬁ Case Info Customizations [4) 3| My Custom Options My Working Directory chmydirt, |:|I -
ﬁ Custom Case Information
ﬁ Custom Field Descriptions (3]
ﬁ Data Checks
ﬁ Dynamic Formatting
ﬁ Expressions
Model Conditis . . .
{3 Model Candtions Use custom fields for assigning the
ﬁ Model Expressions
Model Filt 1 1
g Model Flters values of the user-defined variables

ﬁ Model Result Overrides
ﬁ Model String Expressions
ﬁ String Expressions

Supplemental Data (3]

HH User-Defined Case Info Displays
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Special Keywords in

Script Commands

* Allowed as part of file name parameters and other
text parameters
— Generally, these cannot be used for specifying the
values to set for specific fields
 The following keywords will be replaced with their
actual value when used by a script command

— @DATETIME, @DATE, @T IME, @BUILDDATE,
@VERSION, and @CASENAME

— OMODELFIELD<objecttype "keyl®" "key2-"
"key3" variablename:digits:rod>
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Special Keywords in
Script Commands

mm
Options®™ "My Output Directory”
CustomString>@CASENAME myoutput.CSV'", CSV, Bus,
[Number, NomkV, Vpu, Vangle], [1.,.,[]1,NO);

Directory is specified by @MODELFIELD<SupplementalData "My Custom

Options®™ "My Output Directory®” CustomString>
/

' |ﬂ = | output
Home Share View

— S » This PC }’GSEC:) » mydir » uutput‘

Mame Date t
7 Quick access

biflat_rmyoutput, CSY 47241,
B Desktop H\ myoute )

* Downloads '\
@ Documents
Remainder of file name, _myoutput.CSV,

is remainder of the script command

parameters that is not a keyword
© 2019 PowerWorld Corporation

@CASENAME includes b7flat
from b7flat.pwb
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Special Keywords in
Field Values

These are the exceptions because generally the special keywords are only
used in file names and text fields as parameters in script commands

The fields where this is allowed currently only include fields that specify
output file names or directories

The keywords will be converted at the time that the fields are accessed to
determine the name of the directory or file

The following fields can include the special keywords (these will also show
up in relevant dialog fields in the GUI)

— Transient_Options: ExpDirectory

— PVCurve_Options: PVCOutFile, PVCStoreStatesWhere

— QVCurve_Options: QVOutputDir

— CTG_Options: CTGPostSolAuxFile, PostPostAuxFile, CTGResultStorageFile:1

— Contingency: PostCTGAuxFile

— Sim_Environment_Options: SEOSpecifiedAUXFile:0, SEOSpecifiedAUXFile:1,
SEOSpecifiedAUXFile:2

— MessLog_Options: LogAutoFileName
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Special Keywords in Field Values

Example

PV CURVES

-Setup

-Quantities to track
-~ Limit violations
- PV output
QY setup

-PV Results

-Plots

PV output

Save results to file [ Transpose results

| [@MODELFIELD <SupplementalData PV Analysis' '4 CustomString: 0 | Browse View

[JSingle Header File Mame of the PV results cutput file,

Objecttype=PVCurve_Options VariableMame=PVCOutFile

State Archiving

Cl Do not save system states

(®) Save only the base case for each critical contingency SEN; Hover h|nts over the d|a|0g f|e|ds
ave all states pwhb | . .
Osave al state indicate the object type and
variable name to use in aux files

Spedfy a prefix to use in naming the state archives:

State Archiving and Plot Storage

Directory Location [@MODELFIELD < SupplementalData PV Analysis' '3 Cusb:um51| Browse

Directory where archived state and plot
files should be stored,

Objecttype=PVCurve_Options
WVanableMame=PY5toreStates\Where

PVCurve_Options (PVOOutFile,PVCStoreStatesWhere)

1

"@MODELFIELD<SupplementalData 'PV fAnalysis' '4' CustomString:@:>" "@MODELFIELD<SupplementalData 'PV Analysis' '3 CustomString:@:"

¥
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Specifying Field Values
pecitying

e When setting the value of a field other fields can be
referenced by using special formatting

 The following can be used in script commands and data
sections

— "@variablename: location:digits:decimals"
e Sets the field to another field within the same object

— "&Mode lExpressionName:digits:decimals"
e Sets the field to the result of a model expression

— ""&objecttype "key fields”
variablename: location:digits:decimals™

» Sets the field to the value of the specified field for the specified
object
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Specifying Field Values

Examples

‘SetData(Load, [MW], ["'@CustomExpression'], ALL);’
Y
Set the MW value of all loads to tpe custom expression result for that load

! Load (BusMum,BusName,ID,MW)
{
2 "Two" 1 "@CustomExpression”
3 "Three" "1 "@CustomExpression”
4 "Four® 1 "@CustomExpression”
5 "Five" "1 " "@CustomExpression"
6 "Six" 1 " "@CustomExpression”
7 "Seven" "1 "@CustomExpression”
j
SetData(Load, [MW], ["&Gen 2 "1" Mw:8:2'"], ''<Device>Load 2 "1"');
| )

Y
Set the MW value of the load at bus 2 with ID = 1 to the MW output of the

generator at bus 2 withID =1

A
| \
Load (BusMum,BusName,ID,MW)
{
2 "Two™ "1 " "&Gen 2 '1' MW:8:2"
¥
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Filtering

e Many script commands take a filter as input to
determine the objects on which the command acts

e Valid filter parameters are typically

— "FilterName"

 Name of Advanced Filter, Device Filter, or Secondary Filter (filtering
across object types)

— AREAZONE

* Filter based on the area/zone/owner filter

— SELECTED
e Filter based on the Selected field = YES

— ALL

e Special filter for some script commands to include all objects of a
specified object type
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Filtering

e Device Filter

— Instead of creating an Advanced Filter to return a
particular object, reference the object directly
through the device filter syntax

« "<DEVICE>0bjecttype "keyl" "key2-"
"key3””

SetData(Load, [MW], ["&Gen 2 *1" MW:8:2"], "<Device>Load 2 "1"');

Set the MW value of the load at bus 2 with ID = 1 to the MW output of the
generator at bus 2 withID =1
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Filtering

* Filtering Across Object Types (Secondary Filter)

— Reference an Advanced Filter for a different object type than the
object being filtered

— Allows reuse of filters

* Example: define a bus filter and then use this to filter generators, loads,
switched shunts, branches, or any other object that connects to a bus

» |f the object being filtered contains more than one of the filter object
type OR is assumed

— If a bus object is being filtered based on an area filter, the bus meets the filter if
the area of the bus meets the filter

— If an area object is being filtered based on a bus filter, the area meets the filter
if ANY single bus in the area meets the filter

— ""<objecttype>filtername"

SetData(Load, [MW], ["@CustomExpression'], ''<Bus>Nom kV > 138");

Set the MW value of a load if the terminal bus of the load meets the filter
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e L =

Sorting

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

information display

Sort Order for Gen

(®) Limit Fields to Columnes () Show All Fields
Sort by (Condition 1)

x .
Ascend
Find... |MW Output MW (madmum) vl gDSEEH :;9
escending
Then by (Condition 2)
x .
Ascend
Find...ilNumher of Bus v| gDSEE” :;EI
escending
Then by (Condition 3)
x .
Ascend
Find... | Choose a Field <] gDSEEH :
escending
Add >> Delete ...
& Sort ? Help

[ ]aBs

[ ]aBs

[ ]aBs

X cancel

© 2019 PowerWorld Corporation
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Sorting

e Same sorting that can be applied to case

information displays can be applied when saving
data to file

— Sort case information display and then use Save As
options for the display

— Specify a sort to determine the correct syntax for
defining sort in script commands

SaveData("'filename",filetype,objecttype, [Tieldlist],
[subdatalist],filter,|[ ], Transpose);

[SortFieldList] with format [variablenamel:+:0, variablename2:-:1]
+ to sort ascending

- to sort descending
O for case insensitive or no absolute value
1 for case sensitive or absolute value
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Sorting

e Sorted by field in Case Info Customizations
will contain the string to include in the script
command

Case Info Customizations
"'||"' ‘_'.;.'E ;':'_E ﬁ s, Records = Set~ Columns ~ * HE* H@E* B‘:‘El* EEE i) = @ Options ~

Filter (Advanced = |Data Grid - = | Find... Remove Quick Filter =

Mame Use Filters?|Filter Name|MNondefault| Row Height| Font Mame|Font Styles|Font Size|Font Color, Sorted by ‘ Sort Dir  |Zoom Level|Frozen

Font? Columns

1T5ModalModeDetail YES MO MagnitudeMormalized High To Low 100,00 -1
2| GICXFormer YES MO GICOLosses High To Low 100,00 -1
3|Area YES MO I s Low Ta High 100,00 -1
4| AreaFilter YES MO | QOnnEn Low Ta High 100,00 -1
5|Superdrea YES MO [ ] High To Low 100,00 -1
6| TSGenEigentnalysissrid YES MO | Low To High 100.00 -1
7|Bus YES NO Vpu High To Low 100.00 -1
2|Load YES NO Bl it il W Low To High 100.00 -1
g|Gen YES NO MWhMax: +:0,BusMum: +:0 Low To High 100,00 -1
10| 5hunt YES NO fava) galwral gy iga) Low To High 100,00 -1
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Sorting

e |tis always better to let Simulator do the formatting

— Double click on the Sorted by field entry — this will select the
field for editing directly within the case information display

— Right click and choose Copy from the local menu

M'nl".l'Max+:ﬂ Bushum: +:8 lmans Ton il
AutoContro Undo
| AutoContraol Und
I
| rvasFrom Cut
| ControlType c
| AreaMumber opy
Paste
Delete
Select All

Right to |eft Reading order
Show Unicode control characters

Insert Unicode control character >

Open IME

Reconversion

SaveData(''MyGenerators.CSV'",CSVColHeader ,Gen, [BusNum, ID,MW,
Mvar ,MWMax ,MWMin,AGC],[1.,.,L ]1,NO);
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Very Useful Script Commands

« SelectAll(objecttype, fTilter);

— Some script commands require that a filter be specified

— This will set the Selected field for the specified objecttype to
YES and allow the special SELECTED filter to be used

« UnSelectAll(objecttype, Tilter);

— This will set the Selected field for the specified objecttype to
NO to reset if for using the SELECTED filter on new selections

— This will appear in some auxiliary files created from Simulator
such as those created with the Difference Flows tool

© 2019 PowerWorld Corporation 53



 Transpose of options object type that often

Sim_Solut
(CloseCBT
DCAppr
CTGInt
Disabl
DynAss
PUConvi

Options by Value

provides are more desirable format

ion_Options
oEnergizeShunts,DCMvarComp,DCPhaselgnore,DCXFCorrignore,DCModelType,
ox,DCLossComp, EconDispEnforceConvex,EconDispPenaltyFactors,
erfaceEnforcement,DisableAngleRotation,DisableAngleSmoothing,
eRestoreSolution,DisableRestoreState,DisableXFTapWrongSign,
ignSlack,EvalSolutionlsland,LossSenseFunc,MVABase ,MVAConvergenceTol,
ergenceTol ,DisableOptMult,DoOnelteration,FlatStartinit,Maxltr,

MinVoltlLoad,MinVoltSLoad,MWAGCIGOnIyAGCAble ,MWAGCIGEnforceGenMWLimits,
MWAGCIGPositiveLoad,MWAGCIGName ,AGCToleranceMVA,AGCTolerance ,MWAGCArealsland,
MWAGCIGQMult,MWAGCIGPowerFact ,MWAGCIGUseContantPF,LoglD,LogMWColor,

LogMva
Show, L

rColor,LogOPFLPColor,LogLTCColor,LogPhaseColor,LogShuntColor,LogNomkV,
ogMWSuppress, LogMvarSuppress, LogOPFLPSuppress,LogLTCSuppress,

LogPhaseSuppress,LogShuntSuppress,ChkMWAGC,EnforceGenMWLimi ts,

Consol

idationUse,LTCTapBalance,ChkDFACTS, ChkPhaseShifters,ChkSVCs,ChkShunts,

ChkTaps,DisableGenMVRCheck,ChkVarBackofflmmediately,ChkVarImmediately,
MaxltrVoltLoop,MinLTCSense ,ModelPSDiscrete,PreventOscillations,

MvarSh
{
“NO ** "NO
"YES"™ "NO
0.5000000
1.0000000
“NO ** "NO
"“YES" "YE

aringAllocation,Shuntlnner,TransformerStepping,ZBRThreshold)

" "YES™ "YES" RIgnore "NO " "NO " "NO " "YES" Never "NO " "NO ™ "NO "™ "NO ™
"™ "NO ™ ""None' "100.0000000" 0.1000000 0.0010000 "NO ' "NO "™ "NO ™ 50
0.7000000 **NO ' "NO " "™NO ™ """ 5.0000001 0.0500000 "Use Area/SuperArea ACE"

1.0000000 **NO ** **Numbers™ 16711680 8388736 16711680 32768 8388863 33023
"OUYES™ NO TOUYES™ NO T ONO ' NO U O MYES™ 'NO " NO " YES™ NO " TYES™
S™ "YES™ "NO " "YES™ "NO " 20 0.0500000 ""NO '™ "NO ' "RegPerc' "YES"

"Coordinated" "0.0002"

}
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Sim_Solution_Options_Value (Option,Value)

"AGCToleranceMVA"
""ChkDFACTS"
""ChkMWAGC™"
""ChkPhaseShifters"
"ChkShunts"
"'ChkSvCs"
"ChkTaps"

""ChkVarBackofflmmediately"

""ChkVarImmediately"

""CloseCBToEnergizeShunts"

""ConsolidationUse"

"CTGInterfaceEnforcement"

""DCApprox™
""'DCLossComp™
""DCMode I Type""
"'DCMvarComp"*
""DCPhaselgnore"
"DCXFCorrignore™

"DisableAngleRotation"
"DisableAngleSmoothing"

"DisableGenMVRCheck™
"DisableOptMult"

"DisableRestoreSolution”
"DisableRestoreState"
"DisableXFTapWrongSign"

;

nge
“NO™
"YES"
"YES"
"YES"
"YES"
"YES"
"YES"
“NO™
“NO™
“NO™
"Never"
“NO™
“NO™
"RIgnore"
“NO™
"YES"
"YES"
“NO™
“NO™
“NO™
“NO™
“NO™
“NO™
"YES"
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Options by Value
Contingency Options

* |[n the case of contingency options, options by
value (CTG_Options_Value) provides access to
fields that are not individually available in other

format (CTG_Options)

— Accessing contingency analysis power flow solution

options is much easier using options by value

Default power flow solution options
are used unless the option has been
changed for contingency analysis

© 2019 Power

Contingency Analysis Power Flow Solutio

M
Maximum Mumber of Iheraﬁonsl:l ¥

[m] Disable Power Flow Optimal Multiplier

Dynamically add/remove slack buses
topology is changed (Allow Multiple
Islands)

Set to Factory Defaults

Set same as for Power Flow

Clear All Settings

Check-Box Key = use option
[ = do not use option
[m] = use default

n Options X

Gen MVAR Limits

[m] check Back Off Immediately

Disable Switched Shunt Control
[m] Disable Treating Continuous SSs as PV Buses
Disable SVC Control
Disable LTC Transformer Control
Min. Sensitivity for LTC Control |:| ¥
[m] Disable Balandng of Parallel LTC Taps
Disable Phase Shifter Control
[®]Model Phase Shifters as Discrete Controls
[m] Disable D-FACTS Control
[®] Enforce Generator MW Limits
[®] Prevent Controller Csdllations
Maximum Mumber of Voltage I:I =
Control Loop Iterations
Min. pu voltage for constant power load I:I ¥

Min. pu voltage for constant current load I:I ¥

W OK ? Hebp X cancel
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X (TG Options 3 Sim Solution Options Value

Contingency Options

2 Sim Solution Options X TG Options Value

1) Bl %2 5% @ 98 Records » Set~ Columns -~ Bx- fE- 8. BH- W ¢ - B Optio

Filter |Advanced -

ao 4.0

CTG_Options

- = | Find... Remove Quick Fil
CTG Solution Options

—t

ChEShunts = NO. Chkshunts:] = NO. Chklaps = NO. ChkPhaseshifters = MO

B0 CTG Options by Value

I_I_%*i +,0 00

X CTG Options

dh #  pecords + Set~ Columns - [Bx- Wi~ WE. BH- W fg - B Options -

00 +.0 itn
Filter |Advanced - |CTG_Options_Value - = [ Find... Remove Quick Filter =
CTG_Options_Value FieldFalder A FieldMame | Option (1 Value
63 [Screening MNumber of Buses ScreenMumBus 20
64 [Screening Store Voltage Violations ScreenVoltstoreViol MO
65 [5olution Cptions Yaoltage Control Lcucup'xl:-heck Phase shifters ChkPhaseshifters MO
66| Solution Options MW Control Loop'\Enforce Generator MW limits EnforceGenbWLimits Drefault
67 [Solution Options General\Dynamically assign slack buses [Allow Multiple | DynAssignslack Default
6&(Solution Options Inner Power Flow Loop'Disable Optimal Multiplier DisableCpthult Default
69 (Solution Cptions Yoltage Control Loop'Switched Shunts in Inner Power F Shuntlnner Default
70| 5olution Options Yoltage Control Loop'\Disable Gen MVAR Check? DisableGenMVRCheck Drefault
71| Solution Options Inner Power Flow Loop'\Convergence Tolerance in PU PUConvergenceTol Default
72|5olution Options Yoltage Control Loop'Prevent Controller Oscillations PreventOscillations Default
73| 5olution Options Inner Power Flow LoopiConvergence Tolerance in MYA MYAConvergenceTol Default
74|5olution Options Yoltage Control Loop'\Generate Mvar Check Immediately ChkVarlmmediately Drefault
75| Solution Options Valtage Control Looph\Generate Mvar Check Backoff Imm ChkVarBack Offimmediately Default
7E&|Solution Options Yoltage Control Loop'Model phase-shifters as discrete « ModelP5Discrete Default
77| 5olution Options Inner Power Flow Loop'Minimum PU Yoltage for Consta MinVoltsLoad Default
78|5olution Options Inner Power Flow Loop\Minimum PU Voltage for Consta MinVoltlLoad Drefault
79| Solution Options Valtage Control Loop'Minimum LT C Sensitivity MinlTCSense Default
20| 5olution Options Voltage Control Loop'Check Transformer Tap Ratios ChkTaps MO
81| 5olution Options Yaoltage Control Loop'Maximum YVoltage Control Loop It MaxitrvoltLloop Default
82| 5olution Options Inner Power Flow Loop'\Max [terations kAaxltr Drefault
23| Solution Options Valtage Control Loop'\Balance LTC Tap Ratios LTCTapBalance Default
24| 5olution Options Voltage Control LooptCheck 5VCs ChkSV(Cs MO
85| 5olution Options Yaoltage Control Loop'Check Switched Shunts ChkShunts MO
DCITmaek Ciln Mam ek A fridiem Famemed Dore Limldbe s Codbrmmmon - T NMamardkDosifialdba naCodranmm aes KM




Options by Value

Contingency Options
gency Up

Default power flow solution options are used unless the option has been
changed for contingency analysis; with CTG_Options only the options
that are not default are specified in an auxiliary file

CTG_Options (CTGSolutionOptions)

{
"ChkShunts = NO, ChkShunts:1 = NO, ChkTaps = NO, ChkPhaseShifters = NO"

}

CTG_Options_Value is much easier format to use for changing only one
of these options

CTG_Options_Value (Option,Value)

{
""ChkPhaseShifters" ""NO""
"ChkShunts" "NO"*
"ChkSVCs" "NO"*
"ChkTaps" ""NO"*
¥
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Calculated Fields

 Provide a way of performing an arithmetic operation on
a group of objects of a single object type based on a
specific field

e This calculation can then be applied to objects of a
different object type

 The final results are based on how the object type in the
calculated field definition relates to the object type to
which the calculation is applied
— Define a calculation on the branch object type and then
apply this to the bus object type. The final result that is

displayed with a bus will perform the calculation on all
branches that have at least one terminal connected to that

bus.
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Calculated Fields
Example

* Total Max MW of generators by range

— Define calculated fields for the ranges of

generators: 0 — 100 MW, 100 - 500 MW, 500 —
1000 MW, greater than 1000 MW

e Calculated fields will show up in the list of
available fields for all applicable object types

w lculated Field

Generator: 0 - 100

Generator: 100 - 500
Generator: 500 - 1000
Generator

Ca
®
®
®
® : Greater than 1000
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Calculated Fields
Example

Calculated Field - O X
O b . T h . h Calculated Field Name | Gen Max MW 0 - 100 o
J e Ct y p e O n W I C Save Rename Delete
t h e Ca | Cu I at i on iS \DbjectType Generator calculations can be used Field Operation
Generator - with the following objects. ) Minimum
f d P —— " }d..a‘l\‘lw OutputiMW (maximum) v @ Maximum
performe Osam

Active Contingency
Area [Juse Abso
Mm @] Average
Balancing Authority (_) Median
—V Treat Blank Entries O Variance

(®) As zeros () Standard Deviation

Field and Operation P o v Ot O count

b ei n g a p p | ie d / Objects to be induded in the operation

Cal
(_) Only objects that meet the filter referenced | Choose Filter |
(®) Only objects that meet the filter below Set Filter Same As...
Filter is applied to |7 seectriterre
h b . f Generataor w
t e O e Cts O D Pre-filte ing Ar -
Pre- fZane/Ovner Filte .
O bJ e CtJ Ty p e to Ena;f;é m::":;Z d:;}er e @anp (OorR  (OnotAND (NotOR  (J¥OR ()One TRUE () Num TRUE =
/ % Condition 1
H : ~< Find |MW QutputiMW {maximum) ~ | greater than or equal t |D | [Jae:
determine which \ _
[Juse another Filter
. . x Condition 2
ones are included in N 2\ [mo | e
. [Juse Another Filter
the calculation
\ Add > Delete ... []Enable Field to Field Comparisons

J 0K ? Help x Cancel
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Calculated Fields

Example

When used with Area object type, the calculated results give the total Max MW
of all generators in each area within the specified MW range

Fields

Model Explorer: Areas

I Areas

BT Bh Ak %0 %0 b 8%

14! Records* Geo~ Set+ Columns - E

© 2019 PowerWorld Corporation

Find Field... Add -» Filter |Advanced| % | Area
Available Fields <- Remaove Area Mum | Gen Max MW| Gen Max MW | Gen Max MW | Gen Max MW | S|
@ Area Name ~ 0-100 100 - 500 500 - 1000 Grea-lt;‘;;han
1! h
L T _ 1 1 90,000 373.000 544,000
& Object ID (for use in AUX or Paste] 7 3 25.000 150.000
® Shown (for Area/Zone/Owner filters) 3 3 04,000 A37.000 808.000 1379.000
@ Super Area to which Area belongs 4 4 24,000 330,000
® Zone Mame 5 5 93.730 260,000
& Zone Num & & 85.000
Buses 7 7 83.200 308.000
) [ 8 99,750 405,000 750.000 1080000
L
C:'c"”atm F'E'Id o 9 9 81.000 270.000 950.000
Generator: Gen Max MW 0 -100 10 10 96.000 420,000 710.000 1200.000
® Generator: Gen Max MW 100 - 500 11 11 99,500 317.100 825.700 1200.000
® Generator: Gen Max MW 500 - 1000 12 12 o0,000 A78.500 530.000
& Generator : Gen Max MW Greater than 1000 13 13 42,500 178.300
Cnntingenq 14 14 99.5"}‘} 435."}‘}‘} 52?.4"}‘}
Control 15 15 97.000 259,200
Custam 16 16 37.000 330,000 323,000
17 17 45,000
Data Check 18 18 70,000 300,000
Data Maintainer 19 19 99.500 450.000 575.000
Difference Case 20 20 90.600 383.000 780.000
Equivalencing 21 21 93.700 479,000 605.000
Generators
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Calculated Fields
Example

When used with Zone object type, the calculated results give the total Max MW

of all generators in each zone within the specified MW range

.':::eE_':e Zones
Fields | Zones
Explore m ia %"1 a0t i ?&D Records = Geo = Set = Columns = *
Find Field... Add -» Filter |Advanced| % | Zone W
Available Fields <- Remove Zone Mum [Gen Max MW Q Gen Max MW | Gen Max MW | Gen Max MW
® Area Mame N - 100 100 - 500 500 - 1000 Greaf;;;han
@ Area Num 3
® Object ID (for use in AUX or Paste)
@ Shown (for Area/Zone/Cwner filters) 3 100 90,000 373.000 544,000
® Zone Mame 4 101
® Zone Mum 5 102
Buses ] 103
v Calculated Field 7 104
® Generator: Gen Max MW 0 - 100 i ::g:
® Generator: Gen Max MW 100 - 500 10 107
® Generator: Gen Max MW 500 - 1000 11 108
@ Generator: Gen Max MW Greater than 1000 12 109
Contingency 13 110 88,000 150,000
Custom =
Data Check —_—
Data Maintainer —
Difference Case 1 116
Equivalencing 19 117
Generators 20 120
Interchange 21 121 30,200
Interchange MW Control 22 122 40,800 268.000
Labels 23 123 40,800
th e bt 24 130

© 2019 PowerWorld Corporation
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Calculated Fields

e Other examples
— Return the buses in the island with the most buses

— Set the system slack bus based on generator
criteria

— Maximum percent flow on all branches in an area
or zone

— Trip injection group with largest output
— GIC flows in a substation

— Losses by owner and nominal kV level
— PV results with the lowest transfer level
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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);

© 2019 PowerWorld Corporation 64



Auxiliary File Export Format
Descriptions

File Case Information Drraw Onelines Tools Options Add Ons Window
Edit Mad EMUCIH Explorer... Metwork ~ I-“L'KI Difference Case ~ | Case Description... Power Flow List...
it Mode
?Area_-’lnne Filters... Aggregation ‘fx Data Check Case Summary... Quick Power Flow List...
Run Mode P o . .
i: Limit Manitoring... ' Solution Details @% Custom Case Info... | AUX Export Format Desc...
Mode Case Information Case Data
[®) Auxiliary File Export Format Description = O ®
Mame: | Metwork Model w Save ALX C?:ﬂ:;:;";tszor
New Save Save As Rename Delete Load ALIX
Insert Object Type Move Up Mave Down Bus (all)
DataBl ObjectType FilterMame  » Fields Modify... SubData
Choose ObJeCt 1{Case Information All Mumnber : 8 : 0 A || |Click on Modify... to
2|Data Maintainer All MName : -1: -1
3| Owner All VoltagekV Nominal : 8 : 4
Ty p es 4| Model Group All Solution{Type Slack? : -1+ -1
5|5ubstation All Bus Shunt\Mvar - Nominal (B) : 10 : C h O 0 S e
B|Transformer Correction  All Bus Shunt\MW - Nominal (G) : 10: 5
7|voltage Contral Group  All Voltage \Per Unit Magnitude : 10: 8
8|Voltage Droop Control  All Voltage\Angle (degrees) : 11:7 S u b Data
| Limit_Monitoring_Optiol All Solution\DC Approximation Loss Multipli
. A Area\Number 1 6: 0
10| Limit Set All i
11|Rating Set Name Bus Al g:i;i?#mgﬁrﬂw:osri;:y%ﬂumber 60 ‘ .
12|Rating Set Name Branch All Dwners\?ﬂumber‘ﬁ‘ﬂ e Choose Flelds
13|Rating Set Mame Interfac All Subsiation‘n,Numb;Er P
o 14|Rating set Mame BusPair All Limit ManitoringMonitor Bus Valtage : -
Save an auxi | 1a ry 15fBus —| Al Limit Monitoring \Limit Group : -1 : -1
16| Generatar All Limit Menitoring\Bus Spedific Limits\Use
. . 17|Reactive Capability All Limit Monitoring\Bus Spedific Limits\Low
f| I e Wi t h t h e 18|Load All « | | [Limit Monitoring|Bus Specific Limits\Low
Anlmeo oo e e Limit Monitoring\Bus Specific Limits\Low

Limit Monitoring\Bus Specific Limits\Low
Limit Monitoring\Bus Specific Limits\High
Create ALY File with Spedified Format. .. T PO e = Y= il

igi 12|=
Use Concise Variable Names and Auxiliary File Headers Defaults for  Total Digits =

1 Exportin
S et fo rma tt N g /1 [use Consolidated Model Fie?df ° Dec Places EI =
and file type e e conce

Vi

specified data

65




Auxiliary File Export Format Descriptions -

e Default formats can be used as a starting point for
customizations

Auxiliary File Export Format Description = O be
Mame: | Network Model v Save ALY C::e-::anﬁlzzrgaatszm
Mew Save Save As Rename Delete Load AUX &
Insert Object Type Move Up Move Down Case Information (All) Choose Parts Of Inp... = O X
Object Type Filter Mame — » Fields [ custom Info
1JCase Information All . Metwork Maodel (Split commonly changed fields)
e N Custom'Selected : -1
ata Maintainer A -

3| owner Al [ contingency

4| Model Group All [ Transient Models

5|5ubstation All DTransient

6| Transformer Correction  All

7|Voltage Contral Group  All [ IModel Info

&|Voltage Droop Contral  All

9| Limit_Monitoring_Optiol Al Lo Cancel
10| Limit Set All
11|Rating Set Name Bus All
12|Rating Set Name Branch All
13|Rating Set Name Interfac All
14|Rating Set Name BusPair All

15(Bus All

16|Bus All

17|Generatar All

18 Gena.'at-:nrr . .:~.II v

€ >

Create ALIX File with Spedfied Format. ..
igi 12[=
[l use Condise Variable Names and Auxiliary File Headers Defaults for  Total Digits x

Exporting
[ Juse consolidated Model Figlds Dec Places EI =

oK Help Cancel
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Auxiliary File Export Format Descriptions

e AUX export formats can be used with Present
Case Topological Differences from the Base

Case dialog to customize fields and objects
saved

Confirm Options

X
What to Save Filtering of Objects
(®) all Lists (®) None (All objects)
() Only New Elements () Use Both Area/Zone/Owner and Data Maintainer Filters
() Only Remave d Elements () Use Only AreafZone/Owner Filters
i) Only Both Elements (") Use Only Data Maintainer Filters

Assume base Areas/Zones/Owners and Data Maintainers that are not in present case meet the
iters

Edit Area/Zone/Cwner Filters and Data Maintainer Filters

Choose ALY Export
Format Description Complete Metwork Model ~ | | Define Formats
OK
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User Interface During Scriptin
g PlINg

e Auxiliary file scripting is a batch process with
no looping structure or condition checks

 The intention is to load an auxiliary file and
walk away

e There are a few script commands and special
syntax that allow user interaction with a GUI
dialog during the scripting
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GUI During Scripting

e Special syntax within the £1 lename parameter in script commands will
open a dialog to choose a file

— "<PROMPT "Caption® "FileTypes®™ "InitialDirectory">"

LoadAux("'<PROMPT "Choose an AUX file" "Auxiliary Files
C.aux) | *.aux]AIl Files (*.*)|*.*" "D:\TestCode">");

Specified
Caption

/

T

Organize +

# Quick access
[ Desktop
‘ Downloads
|ZZ Documents
=/ Pictures
pw
042318
PPTXs
TestCode

EChnose an AUX file

« Data (D) » TestCode »

Mew folder

v O

]

W

£

Search TestCode yel

Mame

Mj loadtest.aux

Mﬂ atest.aux

Mﬂ calcfieldtest.aux

mj atestl.aux

mj buslocnames.aux

mj difftest2.aux

mj difftest].aux

mj difftest.aux

mj MameTest.aux -

>

File name: ‘

v‘ Auziliary Files (*.aux) -
All Files (*.*)

Specified
FileTypes

/

© 2019 PowerWorld Corporation
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GUI During Scriptin
g pPting

« MessageBox(''text"");

— Provide a simple text message to the user with no
user input to the scripting

MessageBox("'Hello World™);

Information hod

o Hello World
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GUI During Scriptin
g pPting

 OpenDataView(""ObjectiIDString",
"DataGridIDString');

— Use the Data View feature to display a dialog
during scripting that will allow fields to be changed
for a single object in a manner similar to how they
are changed in a case information display

— See the help documentation for full details on how
to customize these data views

e https://www.powerworld.com/WebHelp/Default.htm#M
ainDocumentation HTML/Data View.htm
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GUI During Scripting

OpenDataView("'Bus 59231", "DataGrid "Bus"");

Opens a dialog
containing the same
fields that are
displayed in the Bus
case information
display in the Model
Explorer

Color coding for field
values is the same as
in a case information
display

User can change
values for the fields
that can be edited

Data View for Object

- g ot

Find |Eus 'GALLOWAY 2 3_13.80'

| Type Refresh Mew

Mumber 59231
Areaiumber
Mame GALLOWAY 2 3

AreaMame Chio Valley

~

Momky
!
Vangle
SubLatitude
SubLongitude
LoadMuy I:I
LoadMwar I:I
Getw [ |
GenMvar I:I
ShuntMvar I:I
A [ nonl hd

Layouts | Modify | DataGrid: Bus

© 2019 PowerWorld Corporation
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GUI During Scriptin
g pPting

e ObjectFieldsinputDialog(''Objectl
DString”,[Tfieldlist], lots of
optional parameters);

— Create a custom dialog for displaying fields for a

particular object without having to define a
DataGrid object

— See help documentation for details on how to
specify the lots of optional parameters

e https://www.powerworld.com/WebHelp/Content/Other
Documents/Auxiliary-File-Format.pdf
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GUI During Scriptin
g pPting

ObjectFieldslinputDialog(''Bus 59231", [Number, Name,
Vpu, Vangle]);

Bus "GALLOWAY 2 3_13.80' — O e
° Opens a dialog Find |BUS'G.-5.LLO'|."'.|'.-5.'1'23_13.BEI'
containing the fields Nomber
defined in the script o2
command

e Color coding for field
values is the same as
in a case information optons |+
display

e User can change
values for the fields
that can be edited
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GUI During Scripting

ObjectFieldsInputDialog("Branch
11378 11383 1", [BusNumFrom,
BusNumTo, Circuit, LImitMVAA,
LimitMVAB, LimitMVAC, R, X,
Status, MWFrom, MWTo, MvarFrom,
MvarTo, MVAFrom, MVATo], "My
Custom Branch Dialog", "My
Branch™, [1, [3, 9], ["Input
Tab","Output Tab'], [3.8,9,13],

['Ratings™,"'Status", "MW ,"MVA"],

[6,11], ["Impedance","Mvar']);

My Custom Branch Dialog — O x
My Branch
Find |Eira|'u:|‘| 'SEMECA 4 1_345.0' 'SENECA 46_345.0''1'
BusMumFrom 11378
BusMumTao 11383
Circuit 1
InputTab  Qutput Tab
Ratings Impedance
LimitMVAA 0., 0000000 R 0.0002134
LimitMVAE 0.0000000 % 0.0010142
LimitMVALC 0, 0000000
Status
Status |Closed  w
< >
Close Cptions |[*
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