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Transient Stability Data Management

* The Transient Stability tool makes it possible to deal with a
large amount of input data (and result data, discussed later)
* Reading/writing to various file formats

— Input data can be used to define the dynamic models of the
system as well as the steady-state model of the system

— Simulator also makes it easy to save out transient stability
information to files

* Navigating available models
— Model explorer
— Stability tab of dialog for individual models
* Additional resources are available, including
— Block diagrams
— Simulator Help documentation
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Design Philosophy

* PowerWorld’s design philosophy is to make
power system analysis as easy as possible

— This holds true in the transient stability domain.
Our goal is to reduce the entry barrier to allow
more power system professions access to transient
stability.

* As much as possible we have leveraged our
existing methods for data interaction

* Transient stability data augments the power
flow model data
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Example: Running Transient Stability
on the B7Flat Case
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External Data Files

e A particular pwb case may or may not already have dynamic
models saved in it, and there must be at least one model to
do a transient stability simulation

* Models may be read in from an input file or manually
entered
e Several external file types including
— PowerWorld Auxiliary File (AUX)
— PTI File (DYR)
— GE File (DYD)
— BPA File (SWI)

* PowerWorld Simulator can read and write Transient Stability
data to these formats

* Only models that are available in the specific format can be
saved back into that format
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External Data Files

* Access for loading and saving o |
these files can be found in several ;Em
places within Simulator B gencose.
. o . . . vﬂ Save Case
* Application File Menu by clicking S
the PowerWorld icon in the top ¥ tawoneine
left corner of Simulator | e i
* At the bottom of the specific
model pane in the Transient Bemcfintine
Sta bility portion Of the MOdE| Load Transient Stability Data  »
EXp | O r.e r. L, favz ":arf-ient Stability Data
 Stability Case Info Menu buttons B Loa0 Dispiay ile.
. ope . Open Project ...
* Transient Stability Dialog buttons Save As Prect..
& Erint;neiine...
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Auxiliary Files (AUX)

* The ability to use AUX files exists throughout Simulator, and
it is something that is supported by Transient Stability as well

e Another training course covers AUX files in more detail

e Save to Auxiliary

— Store any results and settings that need to be retained for future
use

— Easily loaded into different power flow cases
e Load Auxiliary
— Load relevant option settings to be used during the transient
stability analysis
— Can load the same AUX file into many cases
* Transient-stability specific results and options can also be
saved with the pwb case
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Transient Stability Case Information
and Model Explorer

BB EHOBE®E- - Case: B7flat.pwb Status: Initialized | Simulator 17
m Case Information Draw Onelines Tools Options Add Ons Window & (o

. st Network ~ B Case Description..  Power Flow List i o [
Edit Mode & ? = = 4 %}—} L:
-— Aggregation - AX @ Case Summary... Quick Power Flow List... ieak ™ ﬁ.
| Run Mode | Model  Area/Zone Limit ) Difference  SWqular Bus  Substation  Onelin Open
! Explorer. Filters Monitoring. Selutien Detail Flow: Custom Case Info..  AUX Export FormatDesc.. | yjay & Viewer. Windows +
Mode Case Information Case Data Views
Model Explorer from Case Stability Case Info, Case Information from
Information Toolbar Add-Ons Toolbar
Stability
Case Info ~
His Transient Stability... WE  Load Auxiliary
/ Show Transient Contour Toolbar Load GE DYD Data Ma ke the
Tra nS I e nt Sta bl | Ity - o Exciters... lg Case Information Data T . t
. o Maodels in Use Load PTI DYR Data with ran5|en
Opens the Tra nS|ent a & Models Generator Model Use Load Specific PTI DYR Helper Files 4 C
Stabll'ty Ana |y5IS Stabilizers... Load Madel Use Load Relay Data File(s) Ontou r
Dla|0 | Other Generator Models... Models Supported Status Load BPA SWI Data Tool ba r
g Load Characteristic Models Convert CMPLDW models to Compload Load WECC SWI Data ViS i b | e
Load Relays Load Transient Stability Data Load GE OTGD Data
Other Stability Model, Insert Transient Stability Data
= e

Case Information -

Opens the Model . /
Explorer to the Transient
appropriate page
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ve Data with Options

ve to Auxiliary File

ve GE DYD Data

P

ave FTI DYR Data

Stability Load/Save Transiems smos

Summar\é Stability Data
©72019 PowerWorld Corporation 8




Example: Loading Data from External
File Formats

* Open WestExample.epc | Hgg e R &

e This contains power flow <. * S eeesm.
! m Transient Stability... Ey Processing (ITF) Builder
mOdeI data [ Show Transient Contour Toolbar
* Goto “Load Transient | ® csemromaton
ope Models in Use
Stability Data” and “Load . e i
GE Data” from the Load Model Use |
Sta bi | ity Ca Se I nfo d ro p ! z‘:nd\reelrstiuh.“:::D?.'de:::I:to Compload / ‘ 31 M
down menu on the ma|n b Load Transient Stability Data v | WS Load Auxiliar}r- -
I’I bbon Insert Transient Stability Data v Load GE DYD Data
: Save Transient Stability Data Load PTI DYR Data
[ ] Load in Clear All Transient Stability Data Load PTI DYR Data with Options
Clear Transient Stability Snap Shot Load Specific PTI DYR Helper Files b
WeStExample'dyd \w TTU1  ‘LoadRelayData File(s)
* This contains dynamic //T \T/ Load 594 SWI Data
Load WECC SWI Data
model data
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GE DYD Special Handling:
Cross-Compound Units

e Cross-compound units are two generators that
both operate off the same steam plant

e Often represented in a DYD file
— 2 machine models
— 2 exciters
— 2 stabilizers
— 1 governor which is either IEEEG1 or CRCMGV

* |deally, the power flow model represented by
the EPC file will model these two generators

separately and will easily link to the DYD
models
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GE DYD Special Handling:
GENCC model

* The GENCC model is often modeled as one
generator but signals that two generators in
the DYD file may be represented by one in the
EPC file

 When this situation is found, Simulator will
automatically split the existing generator into
two
— An appropriate log message will be written

Parameters Pfac and Qfac determine the
percentage of MW and MVAr assigned to each
of the two generators

11
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Example: Loading Data from External
File Formats

Informational messages, warnings, and errors created by reading in
the data will appear in the log

Save the case as WestExample.pwb for future use
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Message Log: WestExample.epc léj
Messages related to the I

Validation of G:\pwiversion. 150YCOURSE _Transient\Cases\WestExample.epc ended at June 08, 2010 11:25:31 S pI Ittl n g Of th e G E N C C
Initializing Solution Data Structures
Initiglization Complete
Reading DYD GE Data Format m O d e I S
Info: Mew generator created at FCNGN4CC  (14914) #L and existing generator ID changed to #H because 2 GENCC records found for Bus FCNGNACC  {14914) with IDs "H"and "L, but only one generator exists in the case at this b
Info: Mew generator created at FCNGNSCC  (14915) #L and existing generator ID changed to #H because 2 GENCC records found for Bus FCNGNSCC  (14915) with IDs "H™ and L7, but only one generator exists in the case at this
Info: Mew generator created at ALAMT3 G (24003) #L and existing generator ID changed to #H because 2 GENCC records found for Bus ALAMT3 G (24003) with IDs "H" and "L", but only one generator exists in the case at this bu:
Info: Mew generator created at ALAMT4 G (24004) #L and existing generator ID changed to #H because 2 GENCC records found for Bus ALAMT4 G (24004) with IDs "H™ and "L", but only one generatar exists in the case at this bu:
Info: Mew generator created at ALAMTS G {24005) #L and existing generator ID changed to #H because 2 GENCC records found for Bus ALAMTS G (24005) with IDs "H™ and "L", but only one generator exists in the case at this bu:
Info: Mew generator created at ELSEG3 G (24047) #L and existing generator 1D changed to #H because 2 GENCC records found for Bus ELSEG3 G (24047) with IDs "H" and "L", but only one generator exists in the case at this bus
Info: Mew generator created at ELSEG4 G (24048) #L and existing generator 1D changed to #H because 2 GENCC records found for Bus ELSEG4 G (24048) with IDs "H" and "L", but only one generator exists in the case at this bus
Info: Mew generator created at MTMVIST3  (24052) #L and existing generator 1D changed to #H because 2 GENCC records found for Bus MTNVIST3  (24052) with IDs "H™ and "L", but only one generator exists in the case at this bu:
Info: Mew generator created at MTMVIST4  (24053) #L and existing generator ID changed to #H because 2 GENCC records found for Bus MTNVIST4  (24053) with IDs "H™ and "L", but only one generator exists in the case at this bu:
Info: New generator created at HUNT1 G (24066) #L and existing generator ID changed to #H because 2 GENCC records found for Bus HUNT1 G IDs "H" and "L", but only one generator exists in the case at this bus
Info: Mew generator created at HUNT2Z G {24067) #L and existing generator 1D changed to #H because 2 GENCC records found for Bus HUNT2 G with IDs "H" and L%, but only one generater exists in the case at this bus
Info: Mew generator created at MANDLY1G  (24089) #L and existing generator ID changed to #H because 2 GEMCC records found for Bus MANDLY1G  (24089) with IDs "H" and "L", but only one generator exists in the case at this b
Info: Mew generator created at MANDLY2G  (24090) #L and existing generator 1D changed to #H because 2 GENCC records found for Bus MANDLY2G  (24090) with IDs "H"and "L", but only one generator exists in the case at this b
Info: Mew generator created at MOHAVICC  (24095) #L and existing generator ID changed to #H because 2 GEMCC records found for Bus MOHAVICC  (24095) with IDs "H" and "L, but only one generator exists in the case at this
Info: Mew generator created at MOHAVZCC  (24096) #L and existing generator ID changed to #H because 2 GEMCC records found for Bus MOHAV2CC  (24096) with IDs "H" and "L", but only one generator exists in the case at this
Info: Mew generator created at REDON7 G (24123) #L and existing generator ID changed to #H because 2 GENCC records found for Bus REDONZ G (24123) with IDs "H™ and "L", but only one generator exists in the case at this bt
Info: Mew generator created atREDONS G (24124) #1 and existing generator ID changed to #H because 2 GENCC records found for Bus REDOMB G (24124) with IDs "H™and "L", but only one generator exists in the case at this bu
Info: Mew generator created at ALAMTE G (24161) #L and existing generator ID changed to #H because 2 GENCC records found for Bus ALAMTE G (24161) with IDs "H™ and "L", but only one generatar exists in the case at this bu:
Info: New generator created at HUNT3 G (24167) #L and existing generator 1D changed to #H because 2 GENCC records found for Bus HUNT3 G (24167) IDs "H" and "L", but only one generator exists in the case at this bus
Info: Mew generator created at HUNT4 G (24168) #L and existing generator 1D changed to #H because 2 GENCC records found for Bus HUNT4 G (24168) with IDs "H" and "L", but only one generator exists in the case at this bus
Info: New generator created at HAYNESSG  (26030) #1L and existing generator 1D changed to #H because 2 GENCC records found for Bus HAYNESSG  (26030) with IDs "H" and ™", but only one generator exists in the case at this bi
Info: Mew generator created atPTSE 5 (33105) #L and existing generator ID changed to #H because 2 GENCC records found for Bus FTSE 5 (33105) with IDs "H"and "L", but only one generator exists in the case at this bus wit
Info: Mew generator created 3t PTSE 6  (33106) #L and existing generator ID changed to #H because 2 GENCC records found for Bus PTSE & (33106) with IDs "H"and "L", but only one generator exists in the case at this bus wit
Info: Mew generator created at C.COS6  (33116) #1 and existing generator ID changed to #H because 2 GENCC records found for Bus C.COS 6 (33116) with IDs "H" and "L", but only one generator exists in the case at this bus
Info: Mew generator created at C.COS 7 (33117) #L and existing generator ID changed to #H because 2 GENCC records found for Bus €.COS 7 (33117) with IDs "H” and "L", but only one generator exists in the case at this bus \E
Info: Mew generator created at MOSSLNDE  (35405) L and existing generator ID changed to #H because 2 GENCC records found for Bus MOSSLNDE  (35405) with IDs "H™ and "L", but only one generator exists in the case at thisb—
Info: Mew generator created at MOSSLND?  (36406) #L and existing generator 1D changed to #H because 2 GENCC records found for Bus MOSSLND7  (36406) with IDs "H"and "L", but only one generator exists in the case at this b
Info: Mew generator created st MORRO 3 (36409) #L and existing generator 1D changed to #H because 2 GEMCC records found for Bus MORRC 3 (36409) with IDs "H" and "L", but only one generator exists in the case at this bu
Info: Mew generator created st MORRO 4 (36410) #L and existing generator 1D changed to #H because 2 GENCC records found for Bus MORRO 4 (36410) with IDs "H” and "L", but only one generator exists in the case at this bu
Info: New generator created at COMAN_3  (70777) #L and existing generator 1D changed to #H because 2 GENCC records found for Bus COMAN_3  (70777) with IDs "H" and ™", but only one generator exists in the case at this bi
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Transient Stability Case Information
and Model Explorer

* Model Explorer contains a Transient Stability Folder

e The firstitem is the
Summary sub-folder

e Also, pages are

listed for each class
of available model

e The same options u
and Model Explorer
pages can also be
accessed from the
Stability Case Info
menu
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Model Explorer: Buses

Explore

Explore | Fields

A Bk

Buses

+.0 .00
0 4.0 |

?&n | Recon

4 Transient Stability

DC Models
Summary
@ Generator Model Use
HH Load Model Use
ﬁ Model Support Status
ﬁ Maodels in Use
B Area AGC Models
@ DS Time Schedules
HH Generator Exciters
@ Generator Governors
@ Generator Machine Models
ﬁ Generator Other Models
@ Generator Stabilizer
HH Line Relay Models
B Line Shunts Models
> B Load Characteristics
ﬁ Load Component
> QI‘ Load Distributed Generation Models
@ Load Distribution Equivalent Type
@ Load Model Group
> QI' Load Relays
@ Measurement Objects Models
ﬁ Playln Configuration
== [ switched Shunt Models
User-Defined

>
4
—

Open New Explorer

i Filter Ad\fan(edl' Bus

Humber

Mame

Area Mame

o [ | o 1

~

Search

1]Bus 1
2Bus2
3 Bus3
4 Bus 4 Top
5Buss
6 Bus &
7 Bus7

Top
Top
Top

Top
Left
Right
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Classes
of
models

Navigating Available Models

Model Explorer lists the supported models

Model Explorer: Generator Machine Models

=

= =2

Explore

Explore | Fields

n x

=

Generator Machine Models | XX Buses

#h 83, | &

.0 .00
W0 4.0 |

Records * Geo~ Set~ Columns~ ' -"&xﬁv ”&5- A\ %' m:, fi)~ BH | Options -

EH super Areas

EH Tielines between Ar
EH Tielines between B:
EH Tielines between Zc
EH Transfer Directions

EH zones
> Solution Details
> Case Information and /

> Contingency Analysis
Optimal Power Flow
> Tools and Add Ons

rl Transient Stability

> DC Models
> Summary
™™ B area AGC Models

EH DS Time Schedules
BB Generator Exciters
B Generator Governo
EH Generator Machine
Bl Generator Other M
@ Generator Stabilize
EH Line Relay Models
EH Line Shunts Models

» B Load Characteristic
H Load Component

> E® Load Distributed Gi
EH Load Distribution E
B Load Model Group

> BB Load Relays
Bl Measurement Obje
EH Playin Configuratio

B switched Shunt Mc
User-Defined

Open New Explorer

-~

i Filter Advanced| -~ |Machine Model: Generic | =

|~ Find... Remove Quick Filter =

<

v

Show Models Supported By
PW Only PTI <
[era

["] only Show Used Models

Machine Model Al

[ Al (6) e )
B coattery Fully
B coEsT Supported|

Number of|ID| Name of Bus

Bus

Name_Nominal
k¥ of Bus

Type

MVA Base|

Show Blodk Diagram

Default Datal
Set

Criteria)

Device Status

B civMmR1

B cmmr2 :Eg ;

B cvmr3 ES 3
6
3

ra

Bus 11380 Bus 1
Bus 2_138.0 Bus2
Bus4 1380 Bus 4
Bus 61320 Bus &
1 Bus7_138.0 Bus7

GENSAL
GENSAL
GENSAL
GENSAL
GENSAL

1
1
1
B cvMTR4 YES 1
B csTaTT YES
B csvent
B csvans
B csvans
B cavens
B csvens -
B per_a
B sencc
B cEnCLs
B seEncLs_pLavd
B senbco
B senmp
B GENPWFIUNDe:
B cEnPws
B GENPWTwoA
B GENROE
B sEnrROU (1)
==
=

G—

v

[WlGe

Save Load <

100
100 Default
100 Default

Active
100 Default Active
100 Default Activ

List of specific model names
particular model type

Names will appear in black if the
model is in the case
Add a model by right-clicking

Model support status

i‘or the

¢ Search

Search Mow Options =

T2: Stability Data Management
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Navigating a List of Models

* Choose “All” to get a list of all Stabilizers

* Choose specific

type to get a list
of all the parameters

* Bold values represent
non-default values

L
T ooty
i T PERGONGI_ 1B.00 PERGGNG]
3 0061 | REEVE_GI_ 1330 REEVE_GI
3 10262 1 REEVE G2
4 10063 1 REEVE_GI
H 10094 1 LEF_G1
3 [ 10095 1 LEF_G2
a8 e (n0m 7 W03 1 LEF_§1
m ' 4| w415 1 LGt
Show Models Supported Dy k] 10485 1 ATORS
Flewonky [T " 104 1 APTONG
Fepa el L]
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i wrcoan]

H Bra_sH

H Bra_SHPLUS
BPA_SI
H Bra_sp

B oA ss
B measT

o 1EEEST (181)
[ prorc (5)
[ Pss2a (520)

 pss

4 psssB (83)

H prIsTL

H prsT3
sT20UT

HH staB1
HH sTaB2a
HH sTaBz
HH sTaBa
i stesve

H wscesT (158)

Show Models Supported By

Al Show Block Diagram
|Fully Supported]umber of Bus|D [Name _Norinal k¥ of Bus|Name of Bus| Type |MVA Base Device Status|  »
lp’ES 10246 1 PERSONG1_ 18.00 PERSONG1 PSS2A
2|YES 10261 1 REEVE G1_13.80 REEVE_G1 P5S2A
YES 10262 1 REEVE_G2_13.80 REEVE_G2 P5524
YES 10263 1 REEVE_G3_13.80 REEVE_G3 PSs2A 88.235 Active
YES 10318 1 SIUAN_G1_22.00 SIUAN_G1 WSCCST 410 Active
YES 10319 1 SIUAN_G2_24.00 SIUAN_G2 IEEEST 410 Active
7|YES 10320 1 SJUAN_G3_22.00 SJUAN_G3  WSCCST 616.7 Active
8|YES 10321 1 SIUAN_G4_22.00 SIUAN_G4 WSCCST 616.7 Active
9|YES 10394 1 LEF_G1_18.00 LEF_G1 PSS2A 234 Ac
10|vEs 10395 1 LEF G2 18.00 LEF G2 Pss2a
11|YES 103%6 1 LEF_S1_18.00 LEF_S1 PSs2A Ac
12|YES 10485 1 AFTONS_ 18.00 AFTONS PSS2A 143.6 Active
13|YES 10486 1 AFTONG_ 18.00 AFTONG PSS24 189 Activ
14|YES 10491 1 LRDSBGG1_13.80 LRDSBGG1 PSS2A
15|YES 10492 1 LRDSBRGZ_13.80 LRDSBRG2 PSS2A
16|YES 10903 1 VEF_ 18.00 PSS2A
17|YES 11208 1 NEWMNSG1_ 13.80 NEWMNSG1 PSS2A 114 Active
18|YES 11209 1 NEWMNSGZ_ 13.80 NEWMNSGZ PSS2A 114 Active
19|YES 11261 1 NEWMNSS1_ 18.00 NEWMNSS1 PSS2A 198 Active
20|YES 13311 2 TA-3BL_13.80 TA-3-BL PSS24 A
21|YES 14531 1 WPHX STe_12.30 WPHX STe  PSS2A
22|YES 14800 1 GIL-CT1_18.00 GILCT1 PS52A
23|YES 14801 1 GIL-CT2_ 18.00 GIL-CT2 PSS24
24|YES 14802 1 GIL-5T1_18.00 GIL-5T1 PS52A
25|YES 14803 1 GIL-CT3_ 18.00 GILCT3 PSs2A
26|YES 14804 1 GIL-CT4_ 18.00 GIL-CT4 PSS2A
27|YES 14805 1 GIL-5T2_ 18.00 GIL-5T2 PSS24
1 -

i

YES

14806 1 GIL-CTS_ 18.00 GIL-CTS

- &

PSS2A

s |

=
[0 170 Act
GEROU
GEROU

58,827 Acrnf
58.827 &
9735 A

GRROU

thnrnm|r4mjnuw:elumulhl Tree ‘H\mm|nm=| H | o | Ra |
Bus | by

o
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Load Characteristic Models

* Load models apply to either a load, bus,
owner, area, or the entire case

Transient Stability Data - Load Characteristic |

Precedence:
1.Load-specific

2.Load Model Group-specific
3.Bus-specific
4.0Owner-specific
5.Zone-specific
6.Area-specific
7.System-specific

8.Load Component-specific
9.Default load modeling
option with transient stability
options

T2: Stability Data Management

P Byl R 5% @ M | Records - Geo v Set+ Columns v G- b BH- S g - BB | Oprions -
i Filter |Advancet - [Load Characteristic: Gend ~ [~] Fina.. Remove quick Filter...
Load Characteristic Al ‘ [ Show Block Diagram ]
Al (478)
B cms Fully Element Type Mumber( Name_Nominal kv D ‘ Name | MW =
& cme Supported |
# o 1[Es s 13402 BLACKWTR_345.00 BLACKWTR 50
H aon 2|vES Eus 24007 ALMITOSW_66.00 ALMITOSW 20.45
3|vES Eus 24017 BLYTHESC_161.00 BLYTHESC 30.94
£ cveLow 4| YES Bus 24024 CHINO_ 66,00 CHIND 408,99
£ cPLDWNE (23) 5|YES Bus 24028 DELAMO_ 66.00 DELAMO 252,58
B oueHT 5|vES Bus 24039 EL NIDO_ 66,00 EL NIDO 214,02
Hem 7|vEs Eus 24055 ETIWANDA_66.00 ETIWANDA 367.48
L 8|YES us 24057 GOLETA_66.00 GOLETA 149.55
i Demac 5|vES Bus 24064 HINSON_ 66.00 HINSON 243,51
10]vES Eus 24073 LA FRESA_66.00 LA FRESA 355,68
i orr 11]¥ES pus 24075 LAGUBELL_ 66.00 LAGURELL 29193
EH LoRANDOM 12|vES Bus 24083 LITEHIPE_ 66,00 LITEHIPE 237.4
HH MoTORW (3) 13|YES Eus 24098 MOORPARK_56.00 MOORPARK 377.03
[ wscc (451) 1a|YES Bus 24111 PADUA_66.00 PADUA 325,65
> L Lozd-Gpecfic 15|vES Eus 24127 5.CLARA_ 66,00 5.CLARA 273.66
Sy |— S 21158 Sas B0 Sos i
us 3 3
: g zl-i\s-riﬁ?;icq‘ii:m 18]YES Bus 24152 VESTAL_ 66.00 VESTAL 75.77
’ 19]YES Bus 24157 WALNUT_ 66.00 WALNUT 320,89
> [ Zone-Spedific 20¥ES Eus 24160 VALLEYSC_115.00 VALLEYSC 366.08
» [ Area-specific (21) 21|YES Bus 24197 ELLIS_66.00 ELLIS 369,54
> [ System-Specific 22|YES Eus 24139 CHEVMAIN_66.00 CHEVMAIN 172.38
) m T r 23| YES Bus 24201 BARRE_ 66.00 BARRE 344,17
A 24|YES Bus 24202 CAMINO_66.00 CAMING 204
Shawhorehs Sppocted B 35| vES Eus 24203 CENTER._ 66.00 CENTER 233.72
P Only 25|YES Bus 24204 EAGLEMTN_66.00 EAGLEMTN 1.05
[Clepa 27]YES Bus 24205 EAGLROCK_66.00 EAGLROCK 11585 7

i Search

Search Now Options ~

© 2019 PowerWorld Corporation
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Load Characteristic Models

* Models like CMPLDW have up to 130 parameters

 Hundreds or thousands of loads with the same
CMPLDW parameters

* Group together models with the same parameters

* Create new objects in Simulator

— Load Model Groups

— Load Distribution Equivalent Types

T2: Stability Data Management
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Load Characteristic Models

Model Explorer: Load Model Use o B R
Explare Load Medel Summary | Fields. n
> [ Recent P ] Bhlk %8 5% | @& #8 | T Records - Geo - Set~ Columns ~ A SRS Add
> (3 Network = |
> [ Aggregations Filter Advanced = | Load & [~] Find... Remove |
» [ Solution Details - | = .
> [ Case Information and Ausdliary Number of|  Mame of Bus b} Status M Mvar Load Model | Distribution ||~ A Senslhv!ty of Bus =
» [ Contingency Analysis [ Group E‘F_Jr':;':"t [ = ::';:a:r”e”a
> 3 Fault Analysis T oooclALCAZAR 1 Closed 18.13 0.81 FIOT TIED [ Time Step
> @l Opfima Fower Haw 2| 10008 ALLISON 1 Closed 9.64 17 HID COM31 4 [ Transient Stability
4 [ Transient Stability 3| 10013 ANDERSON 1 Closed 8.98 -0.97 HID4 RES 11 > £ Reslts
> 3 DC Models 4| 10015 ARNO_1 1 Closed 361 0.0% =
4 [ Summary 5| 10017 ARRIEA 1 Closed 3.7 -0.32 - [ Save
H Generator Model Use (3681) 5 10020 ASPEM 1 Closed 19,25 3.91 HID4 RES 55 @& Load Characteristic Name ::Motor‘}
Load Model Use (8645} 7 10022 AVILA 1 Closed 8.48 2.43 HID4 RES 90 @ Load Characteristic Name (Static)
7 s Totens (522) 8 10027 BACA 1 Closed 3.86 # Load Distribution Equivalent Type
H “EI Do, = 9| 10029 BALL_PRK 1 Closed L7 #® Load Model Group -
) Models in Use (56) 10| 10032 BECKNER i Closed 13.11 HID comz2 ® LoadRely Name
{H Generator Exciters (2825) 11| 10034 BEL_AIR 1 Closed 1290 3 HID4 RES 43 » [ Voltage
HH Generator Governors (2267) 12| 10036 ARNO_2 1 Closed 9.21 7 |HID4 RES 11 : 3 Zone 2
i Generator Machine Models (3381) 13| 10037 FIRST_ST 1 Closed 12.75 4.63 HID4 RES 62 b a I3
1 Generator Other Models (511) 14| 10040 BEV_WOOD T Closed 7.15 1,26 HID4 RES 35 b L key Fields
T Generator Stabilzer (1493) 15| 10041 BISTI 1 Closed 7.50 4,28 HID3 RAGAT i [ Required Fields
 Line Relay Models (147) 16| 10043 BLCKRA 1 Closed 18.50 4.32 HID4 RES 35 I+ [ Secondary Key Fields |4
17| 10046 BOSQUE_F 1 Closed 4.81 -0.06 M
HH Load Characteristics (30} QUE | Ep&n =
ﬁ Load Distribution Equivalent Type (336) 18] 10050 BUCKMAN 1 Closed 7.54 -1,78 |HID COM32 |
Load Model Group (58) T 1ARER B NRILAR B Flonedd 1En nen -
FA 1 ot Ml 17254 4l ’ Frozen Columns. 17
Open Mew Explorer : Search Search Now Options = Reset to Factory Defaults

T2: Stability Data Management
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Load Characteristic Models

Distribution
Equivalent
Load Distribution
. =77 | __IName
Equivalent » 17 Parameters
Load Records -] TImvaBase
Model Groups|
- |Name
“"|List of Load Models * MOTORW
Load Model * WScC
Group Field
/ = - Name *
| List of Load Models CMPLDWNE

T2: Stability Data Management © 2019 PowerWorld Corporation 19

Load Model Group

* Load Model Group:
— ldentified by unique name

— List of Load Characteristic Models assigned to it
* MOTORW, WSCC, CMPLDWNF, etc.

— Allows flexibility in grouping load characteristic
models with the same parameters that area, zone,
etc. aggregations do not

— May represent the behavior of a climate group

e “High Desert”

T2: Stability Data Management © 2019 PowerWorld Corporation 20




Load Characteristic Models

* Load Model Hierarchy:
Load-specific

Load Model Group-specific
Bus-specific
Owner-specific
Zone-specific
Area-specific
System-specific

Load Component-specific

Default load modeling option with transient stability
options

T2: Stability Data Management © 2019 PowerWorld Corporation 21

Load Characteristic Models

Load Model Hierarchy

Model Explorer: Load Characteristics / o B o=
Bl R || X Transient Stabilty Dats - LoadfCharacteristic | X Buses|
| Explore | Fields B 2R T B4 | Records - Geo - Set~ Columns - Ya- . 9 By B g - BB | Optiens -
+ [ Interfaces (68) 3 1 e T = S
4 1sands () Filter |Advanced v.Luilcnarmansuc CcMPLDW| - |~ Find... Remove Quick Filter
] Muti-Section Lines (267) Load Characteristic Model Group CMPLDIWNF | Show Block Diagram | |
dH Mw Transactions (44) A LoFr i
B, Nomograms B LorRanDOM EementType | 0| Name | Tvoe |pevicestotus| Fma | Fme | Fmc | FmD | Fel [prel] vdr |vd2 [fre
[ owners (478) H moTorw | LoadModelGroup AGR. AGR. CMPLDWNF Active 1 [i] 0 0 0 1| 0.75 0.6 ol |
[ substations TR, LoadModelGroup DSW  Desert Southwest CMPLDWNF Active 031 0122 0052 0129 0157 1 07 05 0
s P, Dl Load Spesfic Lonadctrouy DSWa Desert Soutwest  COPLDINE Achve | 0.006 0,166  0.027 0484 0088 1 07 05 0
; oadMadelGroup esert Southwes Active z . X ¥ . 7 0.
g E?::z: :za::: :;:Z((z?z) 4 [ Hodel crounsSpediic (36) LoadModelGroup DSW+4 Desert Southwest CMPLDWNE Active 0206 0.141 0.04 029 0141 1 07 05 0
LoadModelGroup HID  [igh Desert ——— JCMPLDWINF A 0.257 0.122) 0.049 0.113/ 0172 1 0.7 05 0
0] Transfer Directions LoadModelGroup HID2  High Desert’ CMPLDWNF Actiy 0.171 0.133 0.041 0.254 0.158 1/ 07 05 0
[HH Zones (420) P LoadModelGroup HID3  High Desert CMPLDWNE Active 0153 0.144) 011 0249 012 1 07 05 0
+ [ Solution Details LoadModelGroup HID4  High Desert CMPLDWNF Active 0078 0.151 0032 0.424 0108 1 07 05 0
+ [ Case Information and Auxiliary LoadModelGroup IND  IND CMPLDWNF Active 0.05 055 0.25 0 012 1 075 06 0
s [, Coniaency My i cpLDy LoadModelGroup IND2 | IND CMPLDWNE A 01 035 01 o 04 1 075 06 0
» B2 Fault Analysis LoadModelGroup IND3  TND CMPLDWNF Active 02 035 035 0 005 1 075 06 0
- Bl Ot P Fi LoadModelGroup IND4  IND CMPLDWNF Active 015 025 04 0 015 1 075 06 0
- LoadModelGroup INDS | IND CMPLDWNF Active 025 01 005 0 065 1 075 06 0
4 [ Transient Stability LoadModelGroup INDS  TND CMPLDWNF Active 02 035 03 o 02 1 075 06 0
b [ DC Models LoadModelGroup IND7  IND CMPLDWNF Active 0.1 025 04 0 02 1/ 075 06 0
+ [ Summary = LoadModelGroup NCC  Northern California Coast CMPLDWNF Active 0236 0.115 0.05 0.063 0208 1 07 05 0
[ Generator Exciters (2825) LoadModelGroup NCC2 Northern California Coast CMPLDWNF A 0151 0.116 0.122 0.144 0156 1 0.7 05 0
{#] Generator Governors (2257) { LorANDOM LoadModelGroup NCC3 Northern California Coast CMPLDWNF Acty 0161 0.108| 0.05 0.146 0204 1 07 05 0
{# Generator Machine Models (3381) | & vororw (3 LoadodelGroup NCC# Northen California Coast CMPLDVINF Active 0076 0.103) 0052 025 0166 1 07 05 0
ot s WA (1) £ B LoadModeiGroup NCI__ Northern Calforria Iniand CMPLDWNE Actu= 0088 0.135 0038 0361 0133 1 07 05 0
i " W LoadModelGroup NCI2  Northern California Inland CMPLDWNF Active 0163 0.134) 0114 0.206 0137 1 07 05 0
] Generator Stabilizer (1433) [ Bus-Spedfic (1) LoadModelGroup NCI3  Northern California Inland CMPLDWNF A 0186 0.123) 0.041 0.208 0.184 1 07 05 0
[ Line Relay Models (147) b [ Owner-Spedfic LoadModelGroup NCI4  Northern California Inland CMPLDWIF Active 0271 0.118) 0.044 0.09 0199 1 07 05 0
& [ Zone-Specific LoadModelGroup NV Narthern California Valley | CMPLDWNF Active 0112 015 0032 0422 0109 1 0.7 0.5 0
[tH Load Distribution Equivalent Type (386) b [ Area-Spedfic (21) LoadModelGroup NCY2 Northern Caifornia Valley CMPLDWNF A 0184 0.141) 0111 0242 0121 1 07 05 0
[ Load Model Group (3) » O Svstem-Spedfic I LoadModelGroup NCV3 Northern California Valley CMPLDWNF A 0231 0.126| 0.04 0.244 0161 1 07 05 0
{H] Load Relays (2651) LoadModelGroup NCY4 Northern California Valley CMPLDWNF Active 0337 0.111) 0048 0105 0176 1 07 05 0
[ Pyt Conipaatian LoadModelGroup NWC  Northwest Coast CMPLDWNE Active 0137 0.094 0.047 0.089 0206 1 0.7 05 0
5 . [Frwonly [Z]PT1 LoadModelGroup MWC2 Northwest Coast CMPLDWNF A 0139 0.102| 0.12 0.088 055 1 0.7 05 0
8 swiched Shunt Models [Flera [af=3 LoadModelGroup NWC3 Northwest Coast CMPLDWINF Acty 0201 0.112 0.046 0.039 0216 1 07 05 0~
3 User-Defined = R PP T
=1
r— P—
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Load Distribution Equivalent

* Supplementary model that defines an
equivalent of the distribution system’s
transformer, capacitors, and feeder

* Created independently of the load
characteristic models

e Can be used with any load characteristic model

Design assumes small number of Load
Distribution Equivalent Types with many
different loads assigned to each

T2: Stability Data Management © 2019 PowerWorld Corporation 23

Load Distribution Equivalent

First 17 parameters of the CMPLDW load
characteristic model along with MVA base

. [8] Model Explorer: Load Distribution Equivalent Type o B3
%n | Distribution Equivalent Type |
j| | EEE Ak %5 5% | b # | Records - Set~ Columns v Bx- | - M- BH- WY g - B | Optons -

-n | R e —

; Flter I' Find... Remove Cuick Filter_.

|Name Long Name|Mba5£|Bss| Rfdr |)<Fdr | Fb |K1¢‘F |Tﬁm|Tﬁ)ds|LTC|Tmln|Tmax| step |'u'n1|r'| |'u'max |TdEI|TdE|step|Rmp|Ic'np|

LRALIK ALK a0 0 0.01 . 9| 1.1 0.00625 1.025 1.04 O 0 Q 0] LS
COM | Commerdial 0/ 0/0.0216| 0.027 0.75 a

 ; 1 0.001 1 1| © 0 a

1 1 0
2 1 i @ a
3|COM 2 | Commerdial 0 0 0.036 0.045 0.78 0.08 1 1 1/ 0.9 11| 0.00625 1.025| 1.04 30 5 a a
4|COM 3 | Commerdial 0 0 0.0328 0.041 0.75 0.08 1 1| 0/ 0.9 1.1 0.00625 1102 30 3 i
5|COM 4 | Commerdial 0 0 0,036 0.045 0.76 0.08 1 1/ 1/ 0.9 11| 0.00625 1.025| 1.04 30 5 a a
6|COM 5 |Commercdial 0 000224 0.028 0.76 ] 1 I 1 0.001 1 1 0 0 a 0
7|COM & | Commerdial 0 0/0.0232 0.029 0.74 i] 1 1 ¢ 1 1 0.001 1 1 0 (] a G| |=
: Search Search Now Options ~
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Load Distribution Equivalent

The internal model used by the transient stability numerical
simulation structurally does the following.
1. Creates two buses called Low Side Bus and Load Bus
Transmission BPinit + iQinit 2. Creates a transformer between Transmission Bus and Low
Side Bus
3. Creates a capacitor at the Low Side Bus
Creates a branch between Low Side Bus and Load Bus
5. Moves the Load from the Transmission Bus to the Load Bus

System Bus

s

Low Side Load

Xxf
Bus Rfdr, Xfdr

Bus

%Bfl Pnew + anew
. : : Fb
! Transformer Control \; T
: LTC Tmax  Tdel ] = Bf1 =( Fb )(Bf1+Bf2)
i Tfixhs Step Tdelstep ; Bf2 = (1-Fb)(Bf1+Bf2)
;S Vmin Recmp
. Tfixls Vmax  Xcmp MVABase
T2: Stability Data Management © 2019 PowerWorld Corporation 25

Load Distribution Equivalent

MVABase determines the DistEquivMVABase

— (MVABase > 0) then DistEquivMVABase = MVABase

— (MVABase < 0) then DistEquivMVABase = Pinit/MVABase

— (MVABase = 0) then DistEquivMVABase = Pinit/0.8
Impedance parameters are on the DistEquivMVABase and are
converted to system base
Transformer taps and impedances are converted to the system MVA
base on the fixed taps
Transformer tap ratio set so that Low Side Bus voltage is equal to the
average of Vmin and Vmax
After converting the impedances and taps, Low Side Bus voltage and
flow on the Low Side Bus (P ¢ +jQ,s) are calculated exactly

Iterative process to determine P, ., +jQ, .., » Bf1, and Bf2 depending
on the transient load model

T2: Stability Data Management © 2019 PowerWorld Corporation 26




Load Distribution Equivalent

* |f Load Bus voltage falls below 0.95 per unit,
feeder impedances Rfdr and Xfdr are reduced
so that the Load Bus voltage is 0.95 per unit

— There is no need to modify the input data to
prevent the Load Bus voltage from being too small

T2: Stability Data Management © 2019 PowerWorld Corporation 27

New Model CMPLDWNF

° | d en t i ca I t (o) Load Characteristic Information =

LoadModelGroup DSW

Load Characteristics

CMPLDW except

Type l Active - CMPLDWINF v] [#] Active  (Only One Active, Except for Supplementary Models)

that parameters for |~

FmA  0.0960 = PZe 10000 = LFma  0.7500 = Vi

L d D ° t H b t' FmB  0.1680 = P2 0.4526 = Rsa_CompPFa  0.0400 = Tt
Oa IS rI u Ion FmC  0.0270 - Pfrg  0.0000 = Lsa_vstalza  1.8000 - Fir2a_Vclo

o FmD  0.4840 = Qle 20000 = Lpa Rstala  0.1200 = Vrcla VcZo

Eq u Iva | e nt h ave Fel  0.0880 = Qlc -0.5000 = Lppa_xstala ©0.1040 = Trcla_vclc
PFel  1.0000 = Q2= L0000 = Tpoa_Tstala  0.0950 = Vrc2a_VcZc

b e e n r-e m Ove d (fi rst ¥dl  0.7000 = Q2 L5000 = Tppoa_Frsta  0.0021 = Tre2a_Ti
¥d2  0.5000 = Qfrg  -1.0000 = Ha_Vrsta  0.0500 = Th

freel  0.7000 = Mtypa  3.0000 =  Etrga_Trsta  0.0000 = Thi

17 parameters and (ol v oW rares B 1

Ple  2.0000 = Mtypc  3.0000 = virla  0.0200 = LF

M VA Ba Se) Plc  0.5474 = Mtypd 10000 = Twrla  0.2000 = Rsb_CompF
< m ] r

l o 0K ] [ Save ] [ X cancel ]

T2: Stability Data Management © 2019 PowerWorld Corporation 28




Model Explorer:
Transient Stability\Summary\

* On the Model Explorer, under Transient Stability\Summary, there are
the following entries:

— Generator Model Use

* Lists each generator along with
the dynamic models it is using

- Load MOdeI Use [®] Model Explorer: Load Characteristics
* Lists each load along with T =

the dynamic models it is using | Explore | Fields
4 [ Transient Stability i

— Model Support Status b [ DC Models

* Alist of all the models that Ry pei SR
Simulator can read/write ] Load Model Use
o 4. Model 5 t Statu
* Listing of models that can be read from ﬁ i 8
or written to the appropriate text based {H] Generator Exdters El
file format for other software packages EHl cenemat covernoee

4 Generator Machine Models

- MOdEIS |n Use HH Generator Other Models

* Alist of all the models used in this
case, along with a count of each

T2: Stability Data Management © 2019 PowerWorld Corporation 29

Generator Model Use Example

* For the example case, open the Summary folder
* On the Model Explorer, open the Transient Stability\Summary page
* Open the Generator Model Use page

Model Explorer: Generator Model Use = o
e n | X Generator Model Use | X Buses | % Load Summary | % Governors | X Load Characteristics | X Machine Models |
J Explore | Fields H Ej Bl sl 300 Bk mn ¥ Records » Geo v Set~ Columns - [Be- | 0. MW0. S BH- ?;E: fix) - EH | Options -
I+ 3 Recent Y T I i i i
3 Network —|| ¢ Filter |Advanceq ~ |Generator = ‘ ¥ |Find.. Remove Quick Filter.
b Lol Aggregations. Mumber of Bus | Mame of Bus ID | Status | GenMW | MVABase Machine Exciter Governor | Stabiizer | Other ~
[l Solution Details @
I+ [l Case Information and Auxiliary
» [ Optimal Power Flow Open GEMROU EXST4R GGOV1 PSS24 OH1
b Gl Tooks and Add Ons 2 10261 REEVE_G1 1 Closed 22,00 58.82 GENROU  TEXS GGOV1 PSS2A OEL1
4 [ Transient Stability E Open GENROU TEXS GGOV1 PS524 OFL1
» [C3 DC Models 4 10263 REEVE_G3 1 Closed 25.00 88.24 GENROU TEXS GGOV1 PS52A OEL1
= 3 10318 SJUAN_G1 1 Closed 360,00 410,00 GENROU EXAC3A IEEEST OEL1
<[4 “"V”a”‘ 6 10319 SJUAN_G2 1 Closed 350,00 410,00 GENROU REXS PSS2A OEL1
Generator Madel Use 7 10320 SIUAN_G3 1 Closed 544.00 616,70 GENTPF EXAC3A, (ESACZA) WSCCST  OFL1
H Load Model Use 8 10321 SIUAN_G4 1 Closed 414.68 616.70 GENTPF EXAC3A WSCCST OEL1
HH Model Support Status k) 10394 LEF_G1 i Closed 142,50 GENROU EXST48 GGOV1 - OH1
8 Models in Use - 10 10395 LEF G2 i Closed 142,50 GENROU __ EXST48 GGOV1 PS524 OELL ]|
H#H Generator Exciters 11 10356 LEF 51 1 Closed 285.00 : PSSZ“lf rmjlt' L Ie
Open R GGOV1
g bRl 13 10485 AFTONS 1 Closed 94,00 143,60 filzi rﬁ&j | §L e .‘t
| Generator Machine Models 14 10486 AFTONG 1 Closed 0 Inactive GGOV1 elsex|s y
ﬁ Generator Other Madels 15 10491 LRDSBGG1 1 Closed o GGOV1 PSS24 OELL | _
tH Generator Stabilizer T 1M467 | DRERDET 1 Fleead n AN AN AR FERDA DEVE rrEAN th = = I' d
Fi e s 8 = ey are'lis
Open New Explorer : Search Search Now Options ~ % na rgfpd y
T

commas

Use Toggle to change active status of models
Inactive models are shown in parenthesis
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Model Support Status Example

* Open the Model Support Status page

Model Explorer: Model Support Status

o B

Explore

J Explore | Figlds

3 || % Mode! Support Status | X Gen Summary | X Buses [ X Load Summary | X Governors | X Load chara | *

3 Recent

[ Network

[ Aggregations
[ Solution Details

Model
support
statuses for

all models
\.

.

(3 Transient Stability
> [ DC Models
4 [ Summary

|

de! Suy

H Load Relays

B Swi
[ User-Defined

{5 Models in Use
H Generator Exciters
 Generator Governars

H Generator Machine Models

H Generator Other Models

i Generator Stabilizer

 Line Relay Models

 Load Characteristics

HH Load Distribution Equivalent Type
A Load Model Group

[ Case Information and Auxiliary
[ Optimal Power Flow
[ Tools and Add Ons

EH Generator Model Use
i Load Model Use
rt

E Playln Configuration
itched Shunt Models

Open New Explorer

£l =

Ak 58 %8 Records ~

dh 68,

Set ~

Columns ~

AU
BT

Al
=t

sy
it T~

Filter

| ~| Find.,_Remove Quick Filter,
e ———

lt

™

1Machine Model |

33|Machine Model
34|Machine Model

i search

CIMTR 1 VE

2[Machine Model CIMTR2 YES
3|Machine Model CIMTR3 YES
4|Machine Model CIMTR4 YES
5|Machine Model GENCC YES
6 |Machine Model GENCLS YES
7|Machine Model GENCLS_PLAYBACK YES
8|Machine Model GENPWTwoAxis YES
9|Machine Model GENDCO NO
10{Machine Model GENSAE YES
11|Machine Model GENSAL YES
12|Machine Model GENROE YES
13|Machine Model GENROU YES
14|Machine Model GEMTPF YES
15|Machine Model GENTP] YES
16 |Machine Mode! GENTRA YES
17|Machine Model MOTOR1 YES
18|Machine Model STCON YES
19|Machine Model CSTATT YES
20{Machine Model GEWTG YES
21|Machine Model GENWRI YES
22|Machine Model WT1G YES
23|Machine Model GENIND YES
24|Machine Mode! WT1G1 YES
25|Machine Model WT2G1 YES
26 |Machine Model WT26 YES
27 |Machine Model WT3G YES
28|Machine Model WT3G1 YES
29|Machine Model WT3G2 YES
30|Machine Model WT4GL YES
31{Machine Model WT4G YES
32|Machine Mode! CBEST YES

GEN_BPA_MMG2  YES
GEN_BPA_MMG3  YES

NO YES
NO YES
NO YES
YES NO
YES YES
YES NO
NO NO
NO YES
NO YES
YES YES
NO YES
YES S
YES NO
YES NO
NO YES
YES NO
YES NO
NO YES
YES NO
YES NO
YES NO
YES NO
NO YES
NO YES
YES NO
YES NO
NO YES
NO Y5
MO YES
YES NO
NO YES
NO NO
NO NO

Search Now Options ~

v fof
tware

NO fs
NO [«

T2: Stability Data Management
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Listed models
be read
or written to
appropriate
t based file
at for other

ckages
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Models in Use Example

* Open the Models in Use page

Model Explorer: Medels in Use

= [E

Explore B || X Transient Stabiiity Model Summary Form | 2 Model Support Status | X Gen Summary | X Busesl X Load Summal ! | "
J' Explare | Fislds i ] Bk %2 4% | @4 8, | Records + Set~ Columns v o - W B W f - B -
I [ Recent 5 o
b 3 Network : Filter I’ Find.. Remove Quick Filter..
3 Aggregations Mode! Class Object Type  |Active and Online |  Active Count | Inactive Count | Fully Supported | #
[ Solution Details Count m
b [ Case Information and Auxliary 1achine Model GENSAL 835 1060 0 YES I
1> [ Optimal Power Flaw 2|Machine Mode! GENROU 874 1095 0 YES
[ Tooks and Add Ons 3|Machine Model  GENTPF 632 322 0 YES
4 [l Tronsient Stiblity 4|Machine Model ~ GENTPJ 4 4 0 YES
» [ 0C Models 5|Machine Model ~ GENCC 48 &0 0 YES
— 6|Machine Model ~ MOTOR1 37 7 0 YES
I Sonmary 7|Machine Model  STCON 3 2 0 YES
£ Generator Model Use 8|Machine Model  GEWTG 17 34 0 YES
HH Load Model Use 9|Machine Mode! GENVWRI 3 15 0 YES
HH Model Support Status 10 {Machine Model SYCWSC 10 16 0 YES
i Models in Use 11|Machine Modsl Vwisce 3 4 0 YES
[ Generator Exaters 12|Gen Other Model ~ OEL1 367 418 0 YES
13|Gen Other Model  LCFB1 53 56 0 YES
g E:::zz; i::::;:o i 14Gen Other Model  GP1 7 7 0¥Es
: 15Exciter SEXS_GE 0 i 0 YES
ﬁ_ﬁ Generator Other Models 16 |Exciter SCRY 7 1 0 YES
HH Generator Stabiizer 17|Exciter IEEETL 8 51 0 YES
HH Line Relay Models 18 |Exciter EXAC1 136 156 0 YES
aﬁ Load Characteristics 19|Exciter EXaC1A % 5 0 YES
HH Load Distribution Equivalent Type i‘; EXGE’ SQE; 4: 43 g ;E:
. 2 Gro xater
ﬁ t;:: ;1:‘:&‘ iz 22|Exciter EXAC4 H 15 0 YES
i s 23|Exciter EXACGA 3 3 0 YES
[ Playin Configuration 24|Exciter EXACSE 140 158 0 ¥ES
[H Switched Shunt Models 25 |Exciter EXWTGL 3 19 0 YES
[ User-Defined 26 |Exciter EXWTGE 17 34 0 YES
27|Exciter EXST1 GE 680 364 0 YES
28 |Exciter EXsT2 1 13 0 YES
29|Excter EXST2A 43 48 0 YES
30|Exciter EXST3 5 22 0 YES -
i Search Search Now Options ¥

T2: Stability Data Management
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A summary of the
models defined in

this case

Includes whether

the model is active

or inactive, and

whether its

associated object is

online

WestExample.pwb
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Transient Stability Model Explorer:
Model Classes

* Clicking on a particular model class opens a new pane in the right
portion of the Model Explorer showing the available model types for
that class

* Gray text indicates a model class or type not presently used by any
device
* This pane has the following attributes
“All” shows all present models of the model class

Number in parenthesis indicates the number of models of that type
which are present

Green icons indicate that a model is fully supported by Simulator

Red icons indicate that a model can be read/written but is not currently
supported by the transient stability numerical integration

“Show Models Supported By” and a set of four check boxes- PW Only,
PTI, BPA, and GE to filter the displayed list

At the bottom are buttons to save or load dynamic data from an
external file

33
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Model Classes Example

* Openthe

Model Explorer: Generator Exciters = =3 =
EXC'te r page Explore n || % Transient Stabiity Data -Exciter | X Model Summary | % Model Support Status | % Gen Summary | X Buses [ X Load Summary | X Gd ¢[*
j Explore | Fields P Byl % 5% | @k 8 | Records - Geo~ Ser- columns - E¥- |E- - ¥ Bi- W fo - B | options -
[3 Recent e ; = T
j Network i Filter Advanceq ~ |Exciter: Generic 52 | ~ | Find... Remove Quick Filter...
Next to each || & G s [ S eciigen | |
4 Solution Details ™ -
[3 Case Information and Auxilary Fuly  |Number of Bus|ID [Name_Nominal kv of [Name of Bus|  Type MV Base Device Status|sub +
d | t [ Optimal Pawer Flow E Bus |
| | |O e ype [ Tools and Add Ons 1
Bl bt Gy 2|vEs 102611 REEVE.GL_13.80 REEVEGL TEXS
States the & [ Deodels /v 10263 1 REEVEG3 13.80 REEVEG3 TEXS
4 [ Summary 5|vES 10318 1 SIUANGI 2200 SIUAN_GL EXAC3A
Erator Model Use | 6|VES 10319 1 SIUAN G2_24.00 SIUAN G2 REXS
total nun |ber T8 Load Model Use & ExsT2(13) 7|vES 10320 1 SIUANG3_22.00 SIUAN_G3 EXAC3A
-~ Thport Status [ EXST2A (45)
Of that Odel = 8 Moddls in Use & B3 (22) 9]vEs 103211 SIUANG4_22.00 SIUAN_G EXAC3A
10|YES 10394 1 LEF_G1_18.00 LEF_G1 EXST48
m i Generator Excite: ; — s -
g—;”aramr G" s EH EXST3A (31) 11| YES 10395 1 LEF.G2_18.00 LEF.G2  EXST4B
. enerator Governors EH ExsTB (3%6) 12|vES 10396 1 LEF S1_13.00 LEF 51 EXST48
type in the [l Generator Machine Models [ BTG (15)
H Generator Other Models F ExwTcE (34) 14|vES 10485 1 AFTONS_1380  AFTONS  EXAC2
[ Generator Stabiizer | 1T (50 15|vES 10486 1 AFTONG_ 18.00 AFTONG  EXST48
p rese nt d ata [ Line Relay Models op—— & 16]VES 10991 1 (RDSBGGI_13.80 LADSEGGL REXS
] Load Characteristics T 17|vEs 10492 1 (RDSBRGZ_13.80 LRDSERG2 REXS
»ad Distribution Equivalent T 4
Set ﬁ L\:_: a.s: k‘:IJ_tanJw\. Jent Type 8 EeET4 11051 1 COPPER_G_13.80 COPPER.G REXS
Load Model Group [ teEETS ) 11112 1 NEWMANGL_ 13.80 NEWMANG1 EXST1_GE
[ Load Relays B EEEL 11113 1 NEWMANG2_ 13.80 NEWMANG2 EXDC1
H Playln Configuration [ e 11114 1 NEWMANG3_ 13.80 NEWMANG3 EXST2A
[ Switched Shunt Models B EEexa 11115 1 NEWMNAGL_ 13.80 NEWMNAGL REXS
[3 User-Defined = 11116 1 NEWMN4G2_13.80 NEWMN4G2 REXS
& 11117 1 NEWMNAS1_13.80 NEWMN4S1 REXS
'@ EET ;E- 11133 1 RIOGD_G6_13.80 RIOGD_G& EXDC1
ek . 11134 1 RIOGD_G7_13.80 RIOGD_G7 EWDCL
o 11135 1 RIOGD_G8_17.50 RIOGD_GB EXST1 GE
Show Models SupRgrted B 8 n s
lanm 5 e‘s "D e 11208 1 MEWMNSGI_ 13.80 NEWMNSGL REXS
Save or Ioad D::':D”V 11209 1 NEWMNSGZ_ 13,80 NEWMNSGZ REXS
> C '
dynamic rer—— —

models

T2: Stability Data Management
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Red [a@] — read but not implemented
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Model Classes- Filter the Shown
Formats

* Types can be further filtered to show only those
models supported by other formats

Stabilizer Stabilizer Stabilizer
HH Al (1047) B Al (1047 B Al (1047)
Bl era_sF HE EE25T HH 1EEEST (181)
HH Bra_sG HH IEEEST (181) iH PFQRG (5)
& BPa_sH R Pss2a (520) fH Pss2a (520)
HH BPa_sHPLUS B pssae B pssze
Bl Bra_sI B pTIST1 [ psssE (83)
B Bra_sp B FTIST3 HH wscesT (158)
i a5 g gliglil'l' Show Models Supported By
Show Models Supported By B sTaB2a [l pw only  [C]PTI
[Clpwonly [CIpTI B sTaB3 [ClePa [V GE
Bpa  [Tee A sTaB4
Bl stESVC

Show Models Supported By
[T Pwi only FTI
[T]era [[ee
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Model Type Example

* When you choose a particular model type from a model class,
additional columns will appear which show all the input

parameters for that model type GE/NROU Model Parameters

3 Transient Stability Data - Machine Model | X Exiter | X Buses|
] By Ak 38 5% | % 99 | Records - Geo - Set~ Columns - - | e k- BY- W o [ | Optiens - /
i Filter Advanced » Machine Model: GENRC » ~ Find... Remove
Machine Model GENROU | "4 [ Show Block Diagram |
HH Al (3195) -
B ceesT v Mumber |ID [Mame_Noming Name of | Type |MVABase|Device |4 H (D |Ra | Xd | Xg | Xdp | Xgp |Xdpp| XI |Tdop [Tgop|Tdopp|Tgopp |S(1.0) |S(1.2)Rcomp| Xcomp -
B cMIRL of Bus kV of Bus Bus Status [
e B cvmz 1 o 65] 155 - - .
peC| IC # cvms 2| 102611 REEVE Gl LREEVE Gl GENROU 58822 Active 422 0 0 173 160285 08203 0.1 7.1 2 0.03 02 0.194.457 0 0
. i crmra 4| 10263 1 REEVE G3_LREEVE_G3 GENROU 83.235 Actve | 3.48 0 0 176 152 0.24 0.7 203 0.1 2 003 0.10.2195.63%9 0 0
Machlne B csvent L 5| 10318 1 SJUAN_G1_2Z SJUAN_G1 GENROU 410 Active 371 0.004 17 14 0.24 0. 7 0.05 0.050.1603 .4861 0 0
B csvens 3 6| 10318 1 SJUAN_G2_ 2 SJUAN_G2 GENROU 410 Active 38 0.002 1.B5 1.4.3088 0.33 0.05 0.06 0.113.4049 0 0
M d | H csvena 7| 103341 LEF G1_18.0LEF G1  GENROU 234 Active 0 0 2.251.8250.275 0.85 2264 0.15 6 0.07 0.09.2687 0 0
ode B csvons 8| 10395 1 LEF_G2_18.0lEF G2  GENROU 234 Active 0 0 2.25.8250.275 0.85 22640.15 9 0.07 0.09.2887 0 0
& csvans 9| 10396 1 LEF S1_18.0LEF S1  GENROU 373 Active 0 0227 17 0.33 0.850.271.231 7.5 0.07 0.065.5795 0 0
typeS g g:mfﬁ‘:ﬁu’ 11| 10485 1 AFTONS 13.4AFTONS GENROU  143.6 Actve | 4.35 0002814450382 0.220.375).185 0.11 0.039 0.0860.0541 0 0
cLs B 12| 10485 1 AFTONG_ 18. AFTONG  GENROU 189 Active .771.6620.235 0.4).185 0.12 0.055 0.083 0.06! 0 0
HH cencLs_PLAYB: 13| 10491 1 LRDSBGGI_ 1LRDSBGG1 GENROU 60 Active 23225 0.28 1.1).236 0.12 0.03  0.20. 0
# cenpco 14| 10492 1 LRDSBRG2_1LRDSBRG2 GENROU 60 Active 23 225 0.28 1.1).225 0.12 0.03  0.20.0727. 0
B cenmD
B GENPWTwohxis 15| 110511 COPPER_G_1COPPER_G GENROU 895 Actve 696 0 0204 130278 071239019 82 1 0.05 005 010327 0 0
& cenreE 17] 11112 1 MEWMANG1_ NEWMANG: GENROU 379 0 0 16148 0.22 0.3) 16 6 0.6 003 006 0,040,516 0 0
# cewrou (1095 18| 11113 1 NEWMANG2_ NEWMANG: GENROU v 354 0 0 16 150226 04019045 8 1002500255 0094 0.43 0 0
o 19| 11114 1 MEWMANG3_ NEWMANGIGEMROU 1353 Active 321 0 0 L5 140255 05022015 85 1 0.03 009 0085.5557 0 0
HH censac 20| 11115 1 MEWMNAGL_ NEWMNAGIGENROU  94.444 Active 66 0 01541450324 07026 0.2 8 1 0.05 0.050.2125.0058 0 0
FH GENSAL (1060) 21| 11115 1 NEWMN4GZ_ NEWMN4G:GENROU — 94.444 Active 66 0 01541450324 07026 0.2 8 1 0.05 0.050.2125 ] 0 0
(H GENTPF (322) 22| 11117 1 MEWMN4S1_ NEWMN451GENROU 133.333 Active 358 0 0148 L2 0.26 0.45 0.151.144 10.5 1 0.05 0.050.13680.676 0 0
H renmny 23| 11133 1 RIOGD_G6_1RIOGD_G6 GENROU  58.822 Active 47 0 0155 130.256 0.4).1810.15 1003 01 0.6 0.5 0 0
- = — 24| 11134 1 RIOGD_G7_1RIOGD_G7 GENROU  58.824 Active 30 0 17 13 025 0.6 022019 .40.025 0.050.1808.5848 0 0
Show Models Supported By 25| 11135 1 RIOGD_GB_1RIOGD_G8 GENROU 185 Actve 443 0 0 15 13 0.16 0.6 0.14 0.1 0.05 0.080.0578.364% 0 0
[@]Pw Gy 26| 11208 1 MEWMNSG1_ NEWMNSG:GENROU 114 Active 65 0 0194 185 0.210.425).165 0.12 0.04 0.083 0.3 0 0
[Clepa 27| 11209 1 MEWMNSG2_ NEWMNSG: GENROU 114 Active 65 0 0 194 185 0.210.425).165 0.12 0.04 0.083 0.04 0.3 0 0
earch Search Now Options ~ |
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Transient Stability Data: Object Dialogs

* In general, Simulator devices have Information Dialogs, and
models can be edited both by using these dialogs and by
using the Model Explorer

On the various dialogs for devices such as Generators, Loads,

Switched Shunts, etc., there will be a tab labeled “Stability”

for the device

 Stability tab attributes

— Insert button
Delete button

Parameter list

T2: Stability Data Management

This tab can be used to define the transient stability models

Type of model and whether it is active
Show Diagram (displays the model’s block diagram)

© 2019 PowerWorld Corporation
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Example Object Dialog

Dialog”

Models can be
inserted or

Generator Information for Present

Right click on a model in the Model Explorer and select “Show

An example of an exciter’s dialog is shown here

10246 ]

w =% Find By Number

Status

deleted here ™

Model parameters can
be modified here for the

selected type of model
Hovering the mouse will
cause a hint to appear
with a description of the
parameter

T2: Stability Data Management

Bus Number
BusName PERSONG1 v | | Find By Name 82\':;1 Several
S ol E:el:gz(e;fﬂwne) model
AreaName |NEW MEXICO (10) YES (Onling)
Labek ... | |nolabels Fuel Type | Urknonn v / class tabs
Generator MVA Base 170.00 UnitType | UN (Unknown) v
Power and Voltage Control | Costs | OPF | Faults | Owners, Area, etc, | Custom | Stability /
Machine Modsls | Exciters | Governors | Stsbiizers | Other Models | Step-up Transformer | Terminal and State |
N| Insert Delete | Gl MVA Base | 170.0 Show Block Diagram | |Create VCurve
Type | Active - EXST48 + [¥] Active (only one may be active)  Set to Defaults
Parame ters
PU values shown/entered using device base of IO MVA v
=
Tr| 0.02000%  VmMax 5.50000 % VbMax| 1.20000|%
kor| 25.00000 = VmMin| -4.60000 =
g k| 1.25000 = kg| 0.00000%
Ta 0.02500% kp| 1.00000 %
“vrmax| 5.50000]=) Thetapoeq| 0.00000/= CheCkbOX
e g indicates if the
Kpm| 100000 Ke| 0.05000)%
iim|  0.00000 x| 0.00000/% model |S aCtIVe
-
oK s Save to Aux Cancel Help Print

© 2019 PowerWorld Corporation
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Object Dialog: Block Diagrams

Generator Information for Present o =

* The “Show Block
Diagramll button iS Bus Number NGJ v 4 [Find By Number Sg?g%::d

Bus Mame ~ | | Find By Name

D 1 Find ... Ersir=

available on the . Cmm
e Labels ... | |nolabels Fuel Type | Unknown v
Sta b I I Ity ta b Of t h e Generator MVA Base| 170,00 Unit Type | UN (Unknown) v

Power and Voltage Control | Costs | OPF | Faults | Owners, Area, etc. | Custom | Stability

. . . .
I n d IVI d u a I d Ia Iogs fo r Machine Models | Exciters | Governors | Stabilizers | Other Models | Step-up Transformer | Terminal and State

Insert Delete Gen MVA Base | 170.0 Show Block Diagram)) | Create VCurve
. .
O bJ e Ct S W I t h Type | Active - EXST4B v |[#] Active (only one may be active)|  Set to DefSults

Transient Stability e
models o [rame

Ta 0.02500

* To view, click on the s 5000

Vrmin | -4.60000

“Show Block e
Diagram” button

PU values shown/entered using device base of 170.0 MVA  w

¥mMax| 5.50000 = VbMax| 1.20000 =
VmMin | -4.60000 -5
kg| 0.00000[=
Kp| 1.00000 = .
ThetaPDeg| 0.00000]= Clle to
< o0 gqutomatically Show
= Block Diagram

Kc| 0.05000

¥

0,00000

OK. Save Save to Aux Cancel Help Print
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Block Diagrams

e The “Show Block Diagram” button is also available on the
Model Explorer

e The block diagram document will be navigated to the page
containing the model that is currently selected

e |f “All” is selected, the list of the object models will open

Model Explorer: Generator Exciters o [ =)
Explore || X Transient Stabilty Data - Exciter | X Model Summary | % Model Support Status | X Gen Summary | X Buses |  Load Summary [ X g ]*
J Explore | Fislds P B Ak %l %% % 28 | Records - Geo - Set~ Columns - h- 8- % B W fg - BB | options -
3 Recent s | R T = 2 .
b 5 Network : Filter Aclu-am:en:= ~ |Exciter: Generic 5% I‘ Find... Remowve Quick Filter..
¢ 1 Aggregations C“Ck to Exciter | C Show Block Disgram | ||[)
[ Solution Details B expcz_Pm1 a
[ Case Information and Auzdliary & ExDC2a (53) Fully Number of Bus|ID |Mame_Mominal kV of |Name of Bus| Type  [MA Base [Device Status|Sub +
e i —~ Supported K|
’ @ Optimal Power Flow ShOW B |O Jkn@ EXDC4 (72) I 5 (5
[ Tools and Add Ons B Exar =
4 _J Tr_an:::: Z‘albmty Dlag rams i o 2|vEs 10261 1 REEVE_G1_13.80 REEVE_G1 TEXS 58.822 Active
P lmll DEMaces m i epict 4|vEs 10263 1 REEVE_G3_13.80 REEVEG3 TEXS
4 [ Summary [ ExsT1_GE (864) 5|YES 10318 1 SIUAN_GL_22.00 SIUAN_G1 EXAC3A
£ Generator Model Use B exsTipT 6| vES 10319 1 SJUAN_GZ_24.00 SIUAN G2 REXS
i Load Model Use HH ExsT2 (13) —__7|ves 10320 1 SJUAN_G3_22.00 SIUAN G3 EXAC3A
[ Model Support Status £ ExsT2a (49)
I e niee i osrsaa 2= S5y Smel S S e
Generator Excitey e =
ﬁ S - & BxsT3A (31) 11ves 10395 1 LEF.G2 18.00 LEF G2  EXST®
& GE”E“im’ M“:r"“:l " ﬁ EX5T48 (355; -— 1z|ves 10396 1 LEF 51_18.00 LEF_51 EXST4R
enerator Machine Models EXWTG1 (19
B Generator Other Models HH EXWTGE (39) ‘ ‘ 14| vES 10485 1 AFTONS_13.80  AFTONS  EXAC2 143.6 Active
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Block Diagrams

* Standardized block diagram format
e States will be labeled to match how Simulator numbers them

* There will be comments regarding whether another software
product supports the model

Exciter ESACIA
IEEE Type AC1A Excitation System Model

States
1-Vg
2-Sensed V, @
3-,
4-V
5-V;
S u pport { Model supported by PSSE
status K, Lo

Model supported by PSLF with optional speed multiplier
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Object Dialog: Other Special Generator
Options

[® Generator Information for Present o @ B
* Set to Default and Defaults drop- R — T

D 4 Frd... o

down g —

e Option to enter values in Device _
MVA base or System MVA base

Fuel Tyoe | Liknamn
UnitType | UM {Uningwn) -
Power and Voltage Contral | Costs | OFF | Faults | Dwners, Ares, eaz. | Custom | Stablity

Generalor MVA Base 327,60

Machine Madels | Excters | Governans | Stablers | Other Models | Stepup Transformer | Tevminal ard S2ate

PU values shownjentered usin

\g device base of 327.6 MVA v

Smdaton Tme (veconds) Mot irvbakoed Sarve Twe Bus Equbvalent
Generator Information for Present o = o= R4 oyt Ly e 52,6 DA IR
= Status BusiSetmont values | Termingl Vakues | Machine States | Excter States | Governar States | Stabirer States
Bus Number | FEEER] v 2 [FindByNumber | 2.
)open Termnal Voltage and Current Intermal Angie Field
Bushame |RG 4 v| | FindByName | (®Closed Mogrvtude () Angke (dea]  Intarmal Angle et Voltage (pu)
o |4 Find ... Energized Voltage Frg. Eveviation crmmga {radfurc) Currens {mi]
NO (Offiine) Currentt Acreeraton fradjesc~2) i
AreaName | NEVADA (18) #) YES (Orling) - e

vvvv Vet
Labels ... | |nolabels Fuel Type  Unknown Mehanical tnewt MW .
T T — Terminal
Power and Voltage Control | Costs | OPF | Faults | Owners, Area, etc. | Custom | Stability Terminal b and State
Termiral My
Machine Madels | Exciters | Governors | Stabilizers | Other Models | Step-up Transformer | Terminal and State b -
Teemiral MVA
Insert Deete [(Gen MVABase | 327.6 [Er—
Type | Active - GENROU ~ [ Active (only one may be acti)| St to Defaults o = FoaT Cancal ey e
Parameters

Step-up Transformer Tab

H 3.30000| > x| 0.20000 > Xcomp| \0.00000 =
D| 0.00000)% Tdop| 6.00000 % . | d b
Ra 0.00100 > Tqop| 1.00000 = Te rm I n a a n State Ta

¥d| 150000  Tdopp| 0.02000)%
Xq| 1.20000 = Tqopp| 0.02000 =
Xdp| 0.30000 > s1| 0.11400 =
Xgp| 0.45000)% s12| 0392002

xdpp| 0.25000| > RComp| 0.00000 %

oK Save Save to Aux

Base and
defaults

T2: Stability Data Management

© 2019 PowerWorld Corporation

— Bus/Setpoint Values
— Terminal Values

— More Tabs for various classes of

models
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GE DYD Special Handling

* Generator Baseload Flag

— When loading GE EPC files, a flag for each generator record exists
called the Baseload flag which determines how governor limits
are handled during a transient stability run

— Supported by a Simulator generator field called Transient
Stability\Governor Response Limits- options are Normal, Down
Only, or Fixed

— Baseload flag of 0 maps to Normal, Normal means that the limits
specified in the governor model will be used for the simulation

— Baseload flag of 1 maps to Down Only, Down Only means that the
upper limit is set equal to the initial condition value (and thus
control can only go down.

— Baseload flag of 2 or more maps to Fixed, Fixed means that both
the upper and lower limits are set equal to the initial condition,
thus control will be approximately constant

— The Governor Response Limits field is shown when looking at
governor case information displays
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GE DYD Special Handling

e EPCMOD models

— Often used to represent a user-defined model of a Series
Capacitor Relay and a Capacitor Relay Model

— Since these models were so common, PowerWorld added
them as two new kinds of relay models
— CAPRELAY can be assigned to a switched shunt record
which, based on voltage, can open and close a switched
shunt
* Created when “MSC01.p” is read from an EPCMOD record
* An appropriate log message will be written upon creation
— SERIESCAPRELAY can allow a series capacitor to be bypassed
during a fault and placed back in service when appropriate
* Created when “MSC01.p” is read from an EPCMOD record
* An appropriate log message will be written upon creation
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GE DYD Special Handling

e CMPLDW models:

— Automatically split into separate Load Distribution Equivalent
Type and CMPLDWNF models when reading a DYD file

— Individual loads are assigned to a Load Model Group containing
the CMPLDWNF model

— Long ID field in the EPC file determine the names of the Load
Model Groups and Load Distribution Equivalent Types

— Three characters for climate zone separated by an underscore
followed by three characters for the feeder type

— First three characters used to name Load Model Group

— Last three characters used to name the Load Distribution
Equivalent Type

— “HID_RES” for High Desert climate zone with Residential feeder
type
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GE DYD Special Handling

e CMPLDW models:

— Unique Load Distribution Equivalent Types
* First 17 CMPLDW parameters
* MVABase for the CMPLDW record

 Last three characters (feeder type) of GE Long ID determine
the Name

— Name appended with numeric identifiers to ensure uniqueness
— Unique Load Model Group

e Parameters 18 through 129 of CMPLDW record

* First three characters (climate zone) of GE Long ID determine
the Name

— Name appended with numeric identifiers to ensure uniqueness
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GE DYD Special Handling

e CMPLDW models:

Madel Explorer: Loads = B ®
Fields n X loads | X Buses | X Load Characteristics | X Load Characteristics | X Lg *|*
Explore | Fields PR T BhAl R 5% #h B8, T Records v Geor Set+ | -

Find Field... Add—> | Fiter |Advanced| - |Load - -

Available Figlds <- Remove Number of
4 | EPCFile ~ G "
® EPC Modification Status r—-‘- BERTATLASAR =
® Flagged for Delete in EPC 2 10008 ALLISON HID_COM
N 3 10013 ANDERSON  HID_RES HID_RES[i#8d] HID_RES
4 10015 ARNO_1 HID_RES

GE Lang ID

s TO0T7]ARRIBA HID_RES

GE Normal Status 6 10020 ASPEN HID_RES RES[Load] HID_RES

® GE Project ID 7 10022 AVILA HID_RES D_RES[Load] HID_RES
® GE Retirement Date 8 10027 BACA HID_MIX
9) 10029 BALL PRK  HID_RES

> [ Fault Analysis

o T Geography 10| 10032 BECKNER HID_COM2{Loa HID_COM2

i 11 10034 BEL_AIR HID_RES[Load] HID_RES
10036 ARNO_2 HID_RES[Load] HID_RES

3 Labels 10037 FIRST_ST )_RES HID_RES[Load) HID_RES

b MVA 10040 BEV_WOOD #HID_RES HID_RES|Load] HID_RES

B [ Mvar 10041 BISTI HID_RAG HID_RAG2[Loac HID_RAGZ

b MW HID_RES HID_RES[Load] HID_RES

> ] OFF HID_RES

5 [ OPF Input

" 1 ounen HID R

b Scheduled Actions HID_COM

> [ sensitwity of Bus fose CANVON  HID_RES

> [ Substation 0058 CAPITOL HID_COM

> [ Super Area 10061 CENTRALP  HID_RES HID_RES[Load] HID_RES

10064 CHURCH_R  HID_RES

10067 CLAREMNT  HID_COM HID_COM2[Loa HID_COM2
10068 CLAYTON HID_RES

10070 COAL HID_RES HID_RES[Load] HID_RES
10072 WNDWROCK HID_COM HID_COM2[Loa HID_COM2
10074 COCHI HID_RES

> [ Time Step
B Topology
4 [ Transient Stability
b [ Results
b [ save

® Breaker Delay 10076 COLINAS HID_RES

® Load Characteristic Name (Motor) 10078 COLLGE HID_RES

@ Load Characteristic Name (Static 10081 CORMELL  HID_RES HID_RES[Load] HID_RES

@ Losd Distributed Generation MVABase 10084 COTTONWD  HID_COM  HID_COM2]Loa HID_COM2

® Load Distributed Generation MVAEase Used lﬁ E‘éﬁmﬁw ::g:gg?

® Load Distributed Generation Name 10093 EASTRDGE  HID_RES HID_RES[Load] HID_RES

® Load Distribution Equivalent MVABase 10097 EL_CERRO  HID_RES HID_RES[Load] HID_RES

® Load Distribution Equivalent MVABase Used 10101 ELDORADO  HID RES

@ Load Distributi e 10104 EMBUDO  HID_RES HID_RES[Load] HID_RES

® Lood Distribution Equivalent Type Used 10106 FOURHILL  HID_RES HID_RES[Load] HID_RES

® Losd Model Group 10108 F_MARCY  HID_RES HID_RES[Load] HID_RES
10111 GALLEGOS  HID_RAG
10112 GALLINAS  HID_RES HID_RES[Load] HID_RES

Expand 10115 GIRARD HID_RES HID_RES[Load] HID_RES v
Frazen Columns [IE e perTmanen o N
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