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Presentation Overview

 Purpose of presentation Is to explain the present
state of development for the PowerWorld

Transient Stability Application

e Also to recelve feedback about desired
functionality
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Presentation Summary

* Since the last conference we have made
significant progress and can now run the
Eastern and WECC systems with almost all
the models included

— PowerWorld probably now supports more models
than any other vendor

* \We have almost made great progress on the
presentations of the results, primarily graphs
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Presentation Summary, cont.

* We still need to add user defined models, get
better models for the HVDC lines, and then fill

In the remaining modeling gaps

o We’ll will continue to work on the user
Interface, particularly on the ability to do batch
runs

* A simple single machine, infinite bus
eigenvalue analysis tool Is also under
development
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Eastern Interconnect Frequency

Propagation Animation Example

Frequency
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Using PowerWorld Transient

Stabllltz (TS)

* There are three key aspects to using
PowerWorld for transient stability analysis

— Defining the models
— Solving the simulation
— Interpreting the results

* Models can be read and stored in using four
different formats (*.dyr, *.dyd, *.swi, *.aux)

* Models are defined using new Case Info
Displays and Dialogs
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Transient Stability Analysis Form

« Simulation is solved and results analyzed
using the Transient Stability Analysis Form

) Transient Stability Analysis

Run Transient Stability |

=10l x|

Rause | Abort |5\mulatmn5tatu5 et Initialized

Select Step

Results
StatesiManual Control
Walidation

SMIE Eigenvalues

Simulation Contral |

Simulation Time Yalues

pecify Time Step in
¥ Seconds
" Cycles

Skart Time (seconds) 0.000 :II

End Time (seconds) 10.000 j
Time Step (seconds) | 0.020000 j

[ Transient Stability Events List

The bedow lisk shows the trasient stability Faulks and ather events,

InsertEvent | clear AllEvents |

ok D g0

Bk 4 % | @4 88, | Records - et Columns - - | WE- 8- ¥ B~ Y roo B | Optons -
Time: Enabled Object Ewent Description
(Seconds)
1 1.DDMVES Bus 'S’ FAULT 3PB SOLID
2 1.1000 VES Bus 'S’ CLEARFALLT

Save To Ausiliary | Load From Ausiliary I
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Transient Stability Examples

e Open TS9Bus Load Drop.pwb

Bus 2 Bus 7 Bus 9 Bus 3
@—l+—§ g-I: Bus 8 :I-g g—-l—.@
163 MW 85 MW

7 Mvar 100 Mw -11 Mvar
Machine: GENSAL 35 Mvar Machine: GENSAL
Exciter: IEEET1 Exciter: IEEET1
Governor: GAST_GE Governor:
Stabilizer: Stabilizer:

Bus 5 Bus 6
.!jifLBUS 4
BUS1 30 Mvar
Machine: GENSAL
72 MW "@Eﬁ’ Exciter: IEEET1
27 Mvar ‘ Governor:
Stabilizer:
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What models are in TS9Bus?

e Each generator has a GENSAL machine model
(Salient Pole)

« Each generator has an IEEET1 exciter model
(1968 IEEE type 1)

 For this example, only the generator at bus 2 has
a governor specified

* No stabilizers are specified.
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View Stability Models

 Machine, Exciter, E— =

Bus Mumber %

BusName Bus 2
Governor, and &

1 Fuel Type [Unknown v]

=N = Area Mame
Stab I I I Ze r m Od e I S no labels Unit Type [UN (Unknown) ,.]
Can al I be ad d ed to | Display Information | Power and Voltage Control | Costs | Fault Parameters | Owner, Area, Zone, Sub | Custom | Stability

Machine Models |Exciters | Governors | Stabilizers | Other Models | Step-up Transformer I Terminal and State |

G enerato rS | Insert | | Delete | GenMvABase 100.0

Type | Active - GENSAL -

— Right-Click on a

[PU values shown/entered using device base of 100.0 MvA

Generator H 6,4000 = xdpp=Xgpp 0.1193 = 5(1.2) 0.0000

RComp 0.0000

D 1.2800 = Xl 0.0599

-

— Choose Generator w000l | 50000
Information Dialog : e, e
— (o to the Stability oL S SOl
Tab

Al |A[E] |4

XComp 0.0000

= Tgopp 0.5350

AR LANE AR LANELINE]

| Lok | | save |  Kocencel | | P Heb |
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Integrated Step-up Transformers

» Integrated generator step-up transformers

are supported

Generator Information for Current Case

©2009 PowerWorld Corporation

Bus Mumber
Bus Name
bl

Area Name

Labels ... | Inn labels

-|—= Find By Mumber | batus

= Cpen
[pus 2 =] FindBy Hame |

" Closed

Il— Fird ... |

[t

Fuel Type ILInkann

Uit Type ILIN {Unknawn)

“Power and Yaltage Control I Costs I OPF I Faults I Owners, Area, etc, | Custom  Stability |

Machine Models | Exciters I GOvErnars | Stabilizers I Other Models  Step-up Transfarmer |Termina| and State |

Gen MyA Base I 100.0

rMachine Impedance
R 0.00000 j
] 1.00000
Step-up Transformer
Step-up Transformer Resistance 0.00000 ﬂ
Step-up Transformer Reactance 0.00000 ﬂ
Step-up Transformer OFF-nominal Turns R.atio 1,00000 j
P values shownfentered using device base of 100.0 My j
Mate, the per unit MYA base used For displaying and entering all
generator impedance values, including those For the step-up
transformers can also be changed on the Options page of the
main Transient Skahilibe Foem.
‘ q/ QK Save | x Cancel | ? Help Prink
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Well-Featured TS Case

Information Displays are Available

 Displays are available from Add Ons,
Stability Case Info

Photed Enplorer: Betiter - Cote TSHARIWE Status: Innisheed | Samdlator 14 -

s | M-ty XK

3 (P
| [Ees ]| Fesss Badb '3 2 MM, Arcodse Geas sers Cowmnse i @3- BRe F B- [ o @ opoons -
® B e
£ [ Branches Dy Tyee Excher ] S Bk Do o
] Branches Ingut & M Al
5 Brarches e ] Py |wmeeon] D |Nm Mo Nmuau[ Tyee | v Base ]wwsstm|
T Spported i¥ of Bus
G Buses 4 -
i i __I' ] 11 Bl 16.50 Busl TEEET1 A
) L Gensraters ] 2[ves 21 B2 18.00 B2 TEEET! 100 dectrve
i B afes i Bus 3_ 1300 s 3 1CEETY 100 Active
g
+ [ Leads
] Menatches -}
=) ]
] “
i i
B Transformes Controks "
ol Al At 48
Gl faman =]
=1 )
o) =
i Todanchs i
il i
= il
= “
] o “
il i
il @
il ]
i3l i e
& Zones il
3 Sk s i
) Case Infoemation and Acuclla i
2 Corbngency Analyss. H
i Fault fnalysis
3 Ol Posver Flow
2 Trarient Stabty i
] il
5 S 2
4 =
4 =
4 =
= i
] Machine Hodehs il -
- Shows Hiodels Sugperted
| e teine Fwa#‘pmm
[~ Bra o
Cpasn Mo Explorer | Search Seanch Now Opfions =

un Mode Schution Animation Sopped A | Whewing Current Case
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Interactive Model Summary Pages
are Also Available
« Shown by selecting Stability Case Info,
Transient Stability Case Summary, or Stability
Case Info, Transient Stability Generator
Summary

 Both displays allow easy access to dialogs
with more information

©2009 PowerWorld Corporation S10-13



Transient Stability Model
Summary Form

@) H‘ﬂj ‘Wﬁ @ I% IEI Eﬁ I?I IEI t;“,l B Transient Stability Model Summary Form - Case: 10lalsap_WithCLOD_55ecRamp_Dec28.pwh Status: Initialized | Simulator 14 _mx
Caselinformation  Draw  Onelipes  Teols  Options | AddOns | Wipdow @ - = x
e 3] ! il o] ] fief .
A || e Prirnal LP .ﬁ r:@ E M &P % E:@ @
|| & Log " Refine Model P B Il |
“ Run Mode] || scoer OFF Case  OFF Options B oy Awailable Transfer Transient  Stability Topalogy
/|| M seripr Info~  andResults.. || Curves.. Curves. Capability (ATC).. || Stability.. CaseInfo~ Processing.
Mode Log Optimal Paver Flow (OPF) Py and OV Curves (F¥OV) AIC Transient Stability (T3] |[Topology Processing
(BT B ol 8 %8| 86 28 | mecords - ser- cotumns - [~ | 8- 8- € - 9 e [ | oprons -
Modlel Name ‘ Active Model | Inactive Model ‘ Fully Supported
Count Count
1{Maching Madel: GENSAL EE] 36 VES
2|Machine Model: GENSAE 140 0 VES
3|Machine Model: GENROL 1640 54 VES
4|Machine Model: CIMTRA i 91 NO
5 |Machine Model: CsvENs 7 0 vES
& [achine Model: CSVGNE | 5 0 ¥ES
7|en Other Model: TEEEVC 550 5 ¥ES
1 8|Esciter: ScRx 3 0 ¥ES
[ &|Exciter: IEEETL 43 0 VES
10|Exciter: TEEET4 2 0 VES
11 24 3VES
12 169 1 VES
13 5 0 ¥ES
14 55 0 ¥ES
15 16 0 ¥ES
16 2 0 ¥ES
17 : 3 0 ¥ES
16|Exciter: 43 26 VES
18|Exciter: 17 0 VES
20]Exciter: H 0 vES
21 [Exciter: 53 2¥Es
£ 0 ¥ES
279 3¥ES
110 6 VES
150 22 VES
2 0 VES
4 0 vES
26|Exciter: ESACEE_PTI 94 0 vES
29| Governor: GEOWL 890 11 YES
30{Governor: Hyzow 209 2 ¥Es
31 |Governor: PIDGOV 23 0 ¥ES
32| Governor: IEEEG3_PTI 383 5 ¥ES
33|Gowernar; TGOVL 14 0 VES
34| Governor: WSIEGL [ 237 VES
35| Governor: LRGS3T 0 65 VES
36Governor: WsHYDD il 49 VES
37| Governor: wsHvGP il 178 VES
38|stabllizer: IEEEST 118 0 ¥ES
38|stabilizer: PSS28 801 9 ¥ES
40(Stabiizer: ST2CUT 181 2 YES
Model Mame
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Right-clicking Provides Access to

All Instances of the Model Type

v Useage of Model Type IEEET1 == x|
IL Close: | Mumber of Active Models I 43 Number of Inactive Models
Murnber of Bus ‘ (] NFame_Nomlna\ k\i Marne of Bus Twvpe | [ Base ‘ Device Skatus | Tr Ka Ta | Wrmax | wrmin ‘ Ke | Te | Kl
of Bus

1 14921 1 OCOTGET1_ 13.800COTETL IEEET1 62,5 Active 0.0167 400 0.0z T.23 -6.51 1 0.26
2 14922 1 OCOTGTZ_ 13,50 OCOTGTZ IEEET1 62,5 Active 0.0167 400 0.02 7.23 -6.51 1 0.26
3 14943 1 SAG, CTZ_ 13,80 5AG, CTZ IEEET1 62,5 Active 0.0167 400 0.0z 723 -6.51 1 0.26
4 14944 1 SAG, CT1_13.80 S5AG. CT1 IEEET1 62,5 Active 0.0167 400 0.02 7.23 -6.51 1 0.26
) 14954 1 WPHX GT1_ 13,8 WPH GT1 IEEET1 62,5 Active 0.0167 400 00z 723 -6.51 1 0.26
] 14957 1 WPHX GTZ_ 13.5 WPHx GTZ IEEET1 62,5 Artive 0.0167 400 0.02 723 -f.51 1 0.26
7 24050 1 MTNYISTL_ 15, 5(MTINVIST1 IEEET1 153,125 Active o 10 oz 1 -1 o 1.z
8 24051 2 MTNVISTZ_ 15, S(MTINVISTZ IEEET1 153,125 Active 0 11 0z 1 -1 0 0s
9 24714 1 ALTA 1G_13.80 ALTA 1G IEEET1 76,8 Active 0.06 20 0.z 1 -1 0 0.27
10 24715 2 ALTA 2G_13.80 ALTA 2G IEEET1 96 Active 0.08 20 0z 1 -1 0 0.27
11 50000 1 CMS GI_13.80 CMS G IEEET1 80 Active 0 a5 0.05 35 <55 0 1.825
12 50001 1 M5 G2_13.80 CM3S G2 IEEET1 80 Active 1) 167 0.0s 35 -3.5 1) 1.825
13 50002 1 COMGL_13.20 COMG1 IEEET1 31.58 Active 0 50 0.05 3.2 -5.2 0.24 0.55
14 50298 1 ASHGL_13.80 ASHG1 IEEET1 28 Active 1) 60 0.0s 25 2.3 0.3 1.165
15 50299 1 PUNG1_13.80 PUMG1 IEEET1 30 Active 0 11z 0.05 3.2 -E2 0 0.85
16 50300 1 LDR G1_13.80 LDR Gl IEEET1 30 Active o 200 005 3 -3 0.9 1.z
17 50301 1 LDR GZ_13.50 LDR G2 IEEET1 30 Active 0 200 0.0s 3 -3 0.9 z
18 50304 1 SCAGI_13.80 SCAG1 IEEET1 37.5 Active 0 20 0.05 3.5 -3.5 0 1.1
19 50305 1 SCAGZ_13.80 SCAGZ IEEET1 37.5 Active 0 100 0.05 35 =35 0 11
20 50963 1 BRZGS_13.50 BR2GS IEEET1 65.25 Ackive 0 130 0.04 342 -542 0 z
21 50964 1 BRZG6_13.80 BR2GH IEEET1 6325 Active 1) a0 0.04 3.4z -3.42 1) 2.6
S 50965 1 BRZG7_13.80 BRZ G7 65.25 Active i 130 0.04 3.42 342 i H
23 50966 1 BRZGG_13.680 BR2GB IEEET1 62,25 Active 1) 130 0.04 d.42 -3z 1) 2
24 51414 1 FRCG1_13.80 FRCGL IEEET1 12.66 Active 0.0187 50 0.0z 35 -3 0 1
25 54014 1 WESGEN 9_ 13,8 WESGEN 9 IEEET1 110 Active 0.02 a0 0.06 35 R -0.17 0.95
26 54054 2 DO GEMZ_ 14, < DOW GENZ IEEET1 110 Active 0.0187 50 0.08 35 S35 -0.17 0.95
27 54172 1 HORS GEN_ 12.0 HORS GEM IEEET1 & Active 0.0167 50 0.05 3.5 -3.5 -0.17 0.95
28 5417z 2 HORS GEN_ 12.0 HORS GEM IEEET1 4 Active 0.0167 50 0.05 35 =35 -0.17 0.5
29 54172 3 HORS GEN_ 12.0 HORS GEM IEEET1 4 Active 0.0167 50 0.05 35 -E.5 017 0.55
30 54172 4 HORS GER_ 12.0 HORS GEM IEEET1 & Active 0.0167 S0 0.0s 35 -3.5 -0.17 095
31 54196 1 KANANASI_ 12.0 KANANASS IEEET1 4.5 Active 0.0167 50 0.05 35 -E.5 017 0.55
32 54196 2 KANANAST_ 12,0 KANANASS IEEET1 4.5 Active 0.0167 a0 0.0s 35 R0 -0.17 095
33 54377 1 INTERLAS_ 4.16 INTERLAS IEEET1 & Active 0 50 0.0s 35 S35 -0.17 0.95
34 54381 1 THREE 59_ 6,90 THREE 53 IEEET1 4 Active o a0 005 35 R -0.17 0.95
35 55037 5§ REWS_14.40 REWS IEEET] 60 Active 0.022 350 0.0%9 10 i} 1 116
36 55171 1 WALLEYWI_ 13.80 WALLEVYI IEEET1 60 Active o.0zz 350 009 10 a 1 1.18
37 56216 51 SUNC_G19_13.85UNC_519 IEEET1 G385 Active 0.0167 180 0.0z 6.51 a 1 0.0335
38 56030 2 DOWSTG 9_ 14.7DOWSTG 3 IEEET1 50,6 Active 0.02 50 0.06 35 =35 0.17 0.5
39 58181 1 GHOST G9_ 2,30 GHOST G5 IEEET1 1.2 Active 0 50 0.05 35 <55 -0.17 0.85
40 56216 G2 SUNC G23_ 13.605UNC G23 IEEET1 3.3 Active 0.0167 180 0.0z 6,51 a 1 0.033
4 58290 2 BALZ 182 13,80 BALZ 152 IEEET1 68 Active 0.02 750 0.02 129 a 1 1
42 56304 1 PLAMONDS_ 25, [ PLAMONDS IEEET1 71.2 Active 0.02 750 00z 129 a 1 1
43 58304 2 PLAMONDS_ 25, PLAMOMNDS IEEET1 71.2 Artive 0.02 750 0.02 129 a 1 1
44 56304 3 PLAMONDS_ 25, [ PLAMONDY IEEET1 20,3 Active 0.02 750 00z 129 a 1 1
L 58750 1 REDW GT_ 13,80 REDW GT IEEET1 110 Active 0.02 20 0.08 35 S35 -0.17 0.95
46 59145 1 BRDGE C9_ 25, 0(BRDGE 9 IEEET1 7.2 Active 0.0167 400 0.05 8 a 1 0.4
47 59247 1 CAYAL_A_ 13.80 CAVAL_A IEEET1 6544 Active 0.0zz2 1z0 0.0z T.24 a 1 1z
48 59290 1 BALZ 5_13.80 BALZ 3 IEEET1 68 Active 0.02 750 0.02 129 a 1 1

KT i
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Transient Stability Analysis Dialog

@'I U REERE ® )5 Case: TS9Bus Load Drop.pwb Status: Initialized | Simulator14 Beta
)
Case Information Draw Onelines Tools Options Add Ons Window
(%) Abort - _ 1 2 "
EditMode | Primal LP .ﬁ &9 B Al S 2 % fﬁ @
— ;"t Log s Refine Model ?‘f =
Run Mode} % B SCOPF.. OPF Case OPF Options BV av Available Transfer Transient Stability Topology
Script ~ Info ~ and Results.. Curves.. Curves. Capability (ATC)... stability.. | Case Info ~ Processing...
Mode Log Optimal Power Flow {OPF) PV and OV Curves [PVOV) ATC Transient Stability [TS) Topology Processing

* Go to the Add-Ons Ribbon Tab
 Choose Transient Stability lcon ==~

stability..
Transient Stability Analysis =0 o 5

Run Transient Stability f Simulation Status Not Initialized
Select Step Simulation Control

-~ Simulation Control
- Options . _
- Result to Save Start Time (seconds) 0.000 =  Specify Time Stepin

e, et [ sooB Loss of Load 5 at

- States/Manual Contral Time Step (seconds)
- Validation

i Transient Stability Events List T - — 1 O d
- SMIB E I
genvELeEs The below list shows the trasient stability faults and other events, I I I I e _— . Se CO n S

[ Insert Event ] [ Clear All Events ]

Simulation Time Values

m % A Hho% | ih ?&n| Records ~ Set = Columns - ' |H.E' HEE' T QE'E' E%EEL fix) H | Options ~

Time Enabled Object Event Description
(5econds)
1 10003 YES Load '5' "1 OPEN

’ Save To Auxiliary ]| Load From Auxiliary |
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Run Simulation

Ity

e Click Run Transient Stab

N~
—i
1
(@)
—
.\
ﬂ_ Wln/__ﬂ.:_ =
= T [
Q a0 ™ [~
m o o W > & 5]
@l2ee <4
LI I A 5 2
TR 5 |9
, E g & & 0 02 |
_“
| || >
D [ >
[Ty B
— wl_?_j:_ —_ - = =
(W] -
= T e — oM
= Dohon [ — = =
] [ I | =] ©owow
=} MMM 'n) G__n..___“_u__
ok} EE E [ak] ™ T T
Ln C = C A W W
—_— | % o @ —_ |y o
& ﬂ_.._.. ab] [ R
EETE ENL T
||||||||||||||| - = T
M D D>
.......... e (DD
B kSt ©
._W._ﬁ_d.z...IMMM = i =
WEEBEE%Q uonelser] paads
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Another Example of a Fault

e Open TS9Bus Bus Fault.pwb

« Again, just open the Transient stability
dialog and run it

[® Transient Stability Analysis EI@

Run Transient Stability ] Simulation Status Mot Initialized

Select Step Simulation Contral

-+ Simulation Contral Simulation Time Val .
. SOLID fault at Bus 5 which
B Result to Save Start Time (seconds) 0.000 = Spedfy Time Step in

4 Plots End Time (seconds) 10,000 =

Gt oy ||| et Gy 2000 start at 1.00 seconds and is

-- Validation

- i bili i
..... SMIB Eigenvalues T;':T:J:iﬁ;t!?;f;t: I;ZZient stability faults and other events. C I e a. re d at 1 . 1 O Se CO n d S

[ Insert Event ] [ Clear All Events ]
D % A tsh 00 | dh ?&D| Records = Set - Columns = ' |".E' ﬂ%ﬁ,&, ¥ %' 1%%:, fix) FH | Options ~
Time Enabled Object Event Description
(Seconds)
1 1. 0004 YES Bus '5' FALLT 3PB SOLID
2 1.1000 YES Bus 'S CLEARFALLT

[ Save To Auxiliary l | Load From Auxiliary
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TS9Bus Bus Fault

A 0.1 second bus fault at bus 5

MW output 2]
iz' w80
=5 %E{I-
—
o — 40
4@1 < 304
I s o 20
[ I
ai]
ORE r ;.
rrrrtrr ettt

o 1 2 3 4 5 & T & 9 1 0 1 2 3 4 & & T & & 10

Time [seconds]

Time [seconds]

[v —— MW Terminal_Gen'1""" [vv —— Rotor Angle_Gen 1" "1"
[ —— MW Terminal_Gen 2" [ —— Rotor Angle_Gen 2™
[v —— MW Terminal_Gen "3' ™ [vv —— FRotor Angle_Gen 3"
= 3 7
] E
_% 25 251
= 24
5 15 8 =
. N D15,
o O 9]
D05 . oy
i} 1 0.5
LR : .
) s : 0
0o 1 2 3 4 5 6 7 8 9 1w UL e 7L
Time [seconds] 54 56 58 60 B2 & 5
Rotor Angle
v — Speed_Gen"1""1'[W — Speed_Gen 2"
v — Spesd_Gen'3'™ [w — Speed_Gen 2"
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3 Recent

[ Metwork

1 Aggregations
3 Solution Details

3 Contingency Analysis
[ Fault Analysis

[_3 Optimal Power Flow
[ Transient Stability

DEEFEEEHEEE

[ Case Information and Auxiliary

Model Explorer:

Transient Stability Folder

* Models Listed by “class” under folder

e Choose a class of models and you’ll see a list of the

specific model types

Meodel Explorer: Stabilizer
| Explore o |

Explore | Fields |

[ Recent
1 Network.

===

X Transient Stability Data - Stabilizer | 2 Gowernor | X Load Characteristics I 2 Zones I 2 Switched Shunts I 2 Buses I 2 Exciter I X G']"

E % AE %8 5% | &% ?&J Records ~ Geo ~ Set ~ Columns ~

o

4

S0RT
RECD

iz fix) ﬁ | Options =

Filter Advanced - Stabilizer: Generic

> fFind__Remove

Fully 5upported|Number ofBus|ID |Nan1e_NominaI kv ofBus|Name of Bu5| Type |M\-‘A Base |Device Status| ~

[ Aggregations Stabilizer Al |
3 Solution Details HH Al (1047)
1 Case Information and Auxiliary A_SF
[_d Contingency Analysis 1|YES
i 2[YES
= 3 Fau!t Analyslls . i e
|E| [ Transient Stability g :Eg
DC Line Models 5lvES
[ Exciter 7lvEs
HH Generator Other Models B[YES
HH Governor [ 1EEEST (181) 3|vES
4 Load Characteristics [ ProRG (3) 10|YES
£ Load Relays £ Pss2a (s20) LLIYES
H Machine Models HH Psss ﬁ :Eg
il Stabilizer 14|ES
[ User-Defined ﬂﬂ 15|vES
I 16|vES
17|YES
S - f . g 18|vES
19|YES
pecificf &
& 21[YES
22|YES
I y p e S S 23|¥ES
[ wscesT (158) 24|vES
25|YES
Show Models Supported By 28 |YES
JIPw only [¥]PTI 27|vEs
EPA 2B8|YES

’ Open Mew Explorer ]

10246 1 PERSONG1_ 18.00

10261 1 REEVE_G1_13.80
10262 1 REEVE_GZ2_ 13.80
102563 1 REEVE_G3_13.80
10318 1 SJUAN_G1_22.00
10319 1 SJIUAN_GZ_ 24.00
10320 1 SJUAN_G3_22.00
10321 1 SJUAN_G4_22.00
10394 1 LEF_G1_18.00
10395 1 LEF_GZ_ 18.00
10396 1 LEF_S1_18.00
10485 1 AFTONS_ 18.00
10486 1 AFTONG_ 18.00
10491 1 LRDSBGG1_ 13.80
10492 1 LRDSBRGZ_ 13.80
10903 1 VEF_ 18.00
11208 1 NEWMNSG1_ 13.80
11209 1 NEWMNSGZ_ 13.80
11261 1 MNEWMMNS551_ 18.00
13311 2 TA-3BL_13.80
14531 1 WPHX 5T6_ 12,50
14800 1 GIL-CT1_ 18.00
14801 1 GIL-CT2_ 18.00
14802 1 GIL-5T1_18.00
14803 1 GIL-CT3_ 18.00
14804 1 GIL-CT4_ 18.00
14805 1 GIL-5T2_ 18.00

1

14806 GIL-CT5_ 18.00

PERSONG1
REEVE_G1
REEVE_G2
REEVE_G3
SIUAN_G1
SIUAN_G2
SIUAN_G3
SIUAN_G4
LEF_G1
LEF_G2
LEF 51
AFTONS
AFTONG
LRDSBGG1
LRDSBRG2
VEF
NEWMNSG 1
NEWMN5G2
NEWMNSS 1
TA-3-BL
WPHX ST
GIL-CT1
GIL-CT2
GIL-5T1
GIL-CT3
GIL-CT4
GIL-5T2
GIL-CTS

PS524
PS524
PS524
PS524
WSCCST
IEEEST
WSCCST
WSCCST
PS524
PS524
PS524
PS524
PS524
PS524
PS524
PS524
PS524
PS524
PS524
PS524
PS524
PS524
PS524
PS52A
PS524
PS524
PS524
PS524

170 Ac

Search

Search Now Options ~
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Navigating a List of Models

* Choose All to get a list of all stabilizers
Al (1047)

- -
* Choose specific ' S
Stehilzs All | Show Block Diagram
- A SF Fully Supported|Number 0FBus|ID |Name_NominaI kv of Bus|MName of Bus| Type |MVA Base |Device Siams| -
:@ G 1JYES 102456 1 PERSOMNG1_ 18.00 PERSONG1 PS52A Active |_
y p e O g e a | S i &P 2[YES 10261 1 REEVE_G1_13.30 REEVE_G1 PS52A e
:@ BPA 3|YES 10262 1 REEVE_GZ_13.30 REEVE_G2 PS552A
i ep 4[YES 10263 1 REEVE_G3_13.30 REEVE_G3 PS52A
- 3|YES 10318 1 SJUAN_G1_22.00 SIUAN_G1  WSCCST
‘:@ = 6[YES 10319 1 SJUAN_GZ2_ 24.00 SJUAN_G2 IEEEST
E@ T{YES 10320 1 SIUAM_G3_22.00 SIUAM_G3  WSCCST
O a e :@ 8[YES 10321 1 SJUAN_G4_22.00 SJUAN_G4 WSCCST
9[YES 10394 1 LEF_G1_18.00 LEF_G1 PS524
10[YES 10395 1 LEF_G2_18.00 LEF_G2 PS524
11[YES 10396 1 LEF_S1_18.00 LEF_S1 PS524
12|YES 10435 1 AFTONS_ 18.00 AFTOMNS PS52A
13[YES 10486 1 AFTONG_ 18.00 AFTONG PS524
14(YES 10491 1 LRDSBGG1_ 13.30 LRDSBGG1 PS52A
15|YES 10492 1 LRDSBRGZ_ 13.80 LRDSBRGZ  PS52A
16 [YES 10903 1 VEF_ 18.00 VEF PS524
E@ 17|YES 11208 1 MNEWMMSG1_ 13.80 MEWMMSG1 PSS2A
:@ 18[YES 11209 1 MEWMNSGZ_ 13.80 MEWMMNSG2 PS52A
H 19[YES 11261 1 MEWMMNSS1_ 18.00 MEWMMSS1 PS52A
:@ 20|YES 13311 2 TA-3BL_13.80 TA-3-BL PS524
21|YES 14531 1 WPHX 5T6_ 12,50 WPHX 5T6  PS52A
‘:@ 14800 1 GIL-CT1_18.00 GIL-CT1 P552A
:@ = 14801 1 GIL-CT2_ 18.00 GIL-CT2 PS524
p— :@ WSCCST (158) 14302 1 GIL-5T1_18.00 GIL-5T1 PS524
14803 1 GIL-CT3_ 18.00 GIL-CT3 PS524
|| Show Models Supported By 14504 1 GIL-CT4_ 18.00 GIL-CT4 PS524
1 Pw Only  [F]PTI 14805 1 GIL-5T2_ 18.00 GIL-5T2  PSS2A
W BPA 14806 1 GIL-CTS_ 18.00 GIL-CTS PS524 -
Number of Bus|ID [Name_Nominal k¥ of{Name of Bus| Type ‘MVA Base Device| H | D | Ra xd | Xg Xdp | Xgp | Xdpp | bl | Tdop | Tgop ‘ Tdopp ‘ Tgopp | S(1.0) | S(L2) |F =
Bus )|
1 10246]1 PERSONGI1_18.00 PERSONG1 GENROU 170 Actiy 4.2 o] o 1.65 1.55 0.2 0.6 0.19 0.15 8.5 0.5 0.02 0.12  0.078 0.317
2 10261 1 REEVE G1_13.80 REEVE_G1 GENROU 58.822 Actiy} 4.22 o o 173 16 0.285 0.8 0.2038 0.1 71 2 0.03 0.2  0.194 0.4597
3| 10262 1 REEVE_G2_13.80 REEVE_G2 GENROU  58.822 Acfiy 4,22 [u] [u] 1 16 0.285 0.8 0.1 7.1 2 0.03 0.2  0.194 0.4597
4 10263 1 REEVE_G3_13.80 REEVE_G3 GEMNROU ! 348 [i] [i] 176 1,52 0.24 0.7 0.1 7 2 0.03 0.1 0.2185 0.5399
5 10394 1 LEF_G1_18.00 LEF_G1 GENROU 4.87 [u] [i] 2,25 1825 0.275 0.85 0.15 9 0.9 0.0 0.07 0.09 0.2587
(4] 10395 1 LEF_GZ_13.00 LEF_G2 GEMNROU 4.87 [i] [u] 2,25 1825 0.275 0.85 0.15 9 0.9 0.036 0.07 0.09 0.2587
A cRnsal (oo T 7| 10396 1 LEF_S1_18.00 LEF_51 GEMNROU 291 [u] [i] 2,27 1.7 0.33 0.85 0,27 0.231 7.5 0.9 0.036 0.07 0.085 0.5795
< | L] | i} 10415 1 LVGT_ 13.80 LVGT GENROU 7.4 0 0.0017 1,865 16 0.215 0.8 0.205 0.11 ] 0.5 0.023 0.05 0.09%2 0.346
Show Models Supparted By 3 10435 1 AFTONS_18.00  AFTONS  GENROU 4.5 0 0003 1744 16  0.25 0.4 047 0.1 7 075 003 005 005 0.3
e oy (2P ] ;L ATONG_ 500 ATONG  GEROU sl ST 0 G005 75 L6l 022 04007 005 G2l 85 059 0055 0033 007 0.077 |
[#ePa [Eil=S 1l "
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Parameters

S10-21



Specific Model Types

* If the model is listed, then Simulator is able bl
to read this model from other file formats
— Models that are not read from other formats will

result in errors messages in the message log
when the file format is read

 The number of models defined pss24a (520)
for each type is listed

 Gray Text indicates no models _

of this type are defined e

« Color of icon indicates whether Simulator
fully supports the model in the transient
stability solution engine e

— &H Green means it is supported i wscesT (158)

— 1 Red means it is not supported Show Models Supported By
[¥]Pw Only [¥]PTI
[¥]BPA [¥] GE

©2009 PowerWorld Corporation S10-22

IEEEST (181)
PFORG (5)
PSS 24 (520)
PSSSE (33)
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Specific Model Types

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

Stabilizer Stabilizer Stabilizer

& all (1047) &H all (1047) B Al (1047)

B BPA_SF IEE25T HH IEEEST (181)

B BPA_SG HH IEEEST (181) HH PFQRG (5)

B Bra_sH HH Pss2a (520) HH Pss2a (620)

Bl BPA_SHPLUS B Pss28 HH PS8

Bl BPa_sI B PTIST1 HH PSSsB (83)

HH BrPa_sP Bl PTISTS HH WSCCST (158)

BPA 55 ST2CUT

o BPA S ﬁ E_i;h Show Models Supported By
Show Models Supported By Bl sTaB2A [C]Pw only [C]PTI
[Flew only [P R sTAB3 [C]Bra V] GE
(V] BPa [ClcE Bl sTaB4

CTROV

Shaw Models Supported By
(] Pw Only PTI
| BPA [Tl GE

©2009 PowerWorld Corporation S10-23



Navigating Transient Stability
Analysis Dialog

[® Transient Stability Analysis

» Simulation Control onimesia [

P SimL Ulation Control
- = O:ptions

 Options

p i Power System Model End Tin

= Rgsults to Save

- Generators Time: 51
- Buses

* Results to Save ==

- Areas

Zones D

o P | ots | s
Plot Designer

=I-Plot Definition Grids

* Results

i Plot Series
= Rgsults
i Summary and Display Opti

» States/Manual Control

Events

Simulatio

Simulat

[y

- Plot List
- - - Solution Process
’ Val I d at I O n —--Sfcatesﬂﬂanual Control

+- Generator Terminal Values
.- Transient Stability YBus
—|- Validation
Validation Errors

 SMIB Eigenvalues

- SMIB Eigenvalues

4 1 k

©2009 PowerWorld Corporation SaveToAuwddary | | tomdFromand O 10-24




Simulation Control

« Specify Start and End Time
« Specify Tim Step (in either seconds or cycles)

« Specify the events that occur during the
simulation

— Fault Bus
- Simulation Time Values
—_— O p e n L I n e Start Time (seconds) 0.000 5 Spedfy Time Stepin

&) @ Seconds
End Time (seconds) 15.000 = -

) Cycles
Et Time Step {secon ds) 0.020000 =
C L I I |

Transient Stability Events List
The below list shows the trasient stability faults and other events,

[ Insert Event ][ Clear All Events ]

D % '>H<' *_53 ;':'_3 | M ?&D| Records = Set = Columns - ' |H.E' ",EEE* - 5‘:’&* E%EET:- fx) @ | Optic

Time Enabled Object Event Description
(Seconds)
1 1, D00 YES Load '5''1' OPEM

©2009 PowerWorld Corporation S10-25



Options

Transient Stability Options

* General Options
— Relate to the user-interaction with the tool
— Should data be stored in PWB
— Validation
— When to start saving Min/Max information
— When to view results

* Power System Model Options

— Nominal Frequency
— Default Load Models
— Angle Reference

©2009 PowerWorld Corporation S10-26



A Variety of Different Load Models
are Now Supported

o Static load models (ZIP)

 Induction motor models, including either single
cage or double cage motors

« Complex load models (constant power,
Impedance, large induction motors, small
Induction motors, and discharge lighting)

* Load models have a tremendous impact on the
system voltage response

©2009 PowerWorld Corporation S10-27



TS9Bus System Voltage Response
Versus Load Model

uuuuu Itages |

Bus 5

: A e e \oltage,
Constant
o I Impedance
_.oad Model

[ — % (pui_Pus's'
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TS9Bus System Voltage Response
Versus Load Model

uuuuu Itages |

Bus 5

N e S S e R \oltage,
Constant

05 ! ! ! ! E ! ! ! Current
_.oad Model

[ — % (pui_Pus's'
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TS9Bus System Voltage Response

Versus Load Model

Bus Yoltages

=

Bus Yoltages | MW oukput

1.1
1.05

0.93 4
0.9 4
0.35
0.8
0.75
0.7 4
065
0.6
0.55
0.5 4
.43 4
0.4 4
0.35
0.3 4
0.23 4
0.2 4
0.13
0.1 4
0.03 4

L S R R L |
2.3 3

[ — % (pui_Pus's'

©2009 PowerWorld Corporation

Bus 5
\oltage,
Complex
|_oad Model
(25% large
motors, 25%
small motors,
20% discharge
lighting,
remainder
constant current
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TS9Bus System Voltage Response
Versus Load Model

uuuuu ltages k|

Jsiwmmwi uuuuuu BUS &

\oltage,

085 All Induction
Motor Load
Model

[ — % (pui_Pus's'
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PowerWorld Makes It Easy to Step
Through a Solution

 Select the States/Manual Control page to either
run a specified number of time steps, or run to a
specified time
— Many of the variables can be directly examined

— Results can also be automatically transferred to the
power flow for a more detailed
analysis/visualization

©2009 PowerWorld Corporation S10-32



States/Manual Control

L::J Transient Stability Analysis

Furm Transient Stability

Caonkinue Abart | Sirnulation Skatus IF'auseu:I ak 1.200

—Seleck Step

StatesManual Control |

s Simulation Contral
-- Cipticns
- Results ko Save
-- Plats
[+-Resuls
[+ Skates/Manual Control
-- Yalidation
L. SMIE Eigenwvalues

Reset ta Skart Time I

Transter; Present State to Power Flow |

Run Until Specified Time I a0, EIEIEI Run Unkil Time

Restore Power Flow Model |

Do Specified Mumber of Timestep(s) | —I

Mumber of Timesteps ta Do Save Time Snapshot |

Generator Terminal Yalues and States I Transient Stability ¥Bus I

Generators |Euses I all Statesl

©2009 PowerWorld Corporation

Jm % 'P| .;.3 + .;. | ﬁ o, | Records = Zet Columns - " “"HH H"HH ﬁ* 1%?;; Tl @ | Options ~
Mumber of Bus | Mame of Bus ] Area Mame of W PLD anagle {deq) Fotor &ngle Accel,
EEM radfsec™z
1|Bus1 1 1 0.5249 -7.975 -2.210 -0.0104
2 2 Bus 2 1 1 07113 17.512 69,811 -0.0176
3 3 Bus 3 1 1 0.7e42 2.233 51.219 -0.00a7
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Voltage Contour for Simulation
Paused at 1.2 Seconds

Woltage\Per Unit M

Machine: GENSAL Machine: GENSAL
Exciter: IEEET1 Exciter: IEEET1
: overnor:

Stabilizer:

i
U
i§ May GENSAL
G

chine:




Result to Save

Results to Save

 Presently the results of Transient Stability Run
are stored in memory

 To specify what values are saved chose from the
list of objects and fields available for saving

Results to Save

Data to Save
1 Save All Results

@ Save Specified Results

Save Results Every n Timesteps: 1 :

[ save Results for Open Devices

Generators |Buses I Loads I Branches I DC Lines I Areas I Zones |

From Mumber (Mame (ID|Area Mame

Save All

D % 1k %68 +'D.3| dh ?&n| Records * Geo * Set~ Columns - ' |HE' ng’gv %' i‘:sﬁ i) FH | Options ~

©2009 PowerWorld Corporation

Rotor |Rotor Angle, |Speed|Mech (MW Accel[Mvar  |Term. [Field Voltage|Field  |Machine|Exciter | Governor |Stabilizer | Stabilizer
Selection: of Bus |of Bus| |of Gen Angle|Mo Shift Input|{Terminal (MW |Terminal[PU | {pu) Current|State  |State |State Vs State
1 1Busi 1 1 YES MO NO NO  MNO NO  MNO NO MO NO NO NO NO NO NO
2 2Bus2 1 1 YES MO NO NO  MNO MO MNO NO  MNO NO NO MO NO NO NO
3 3Bus3 1 1 'T'ES MO NO NO MO MO MO NO MO NO NO MO NO NO NO

S10-35



Plots

Plots

* You may also design plots of data prior to
performing the transient stability run

* Any object fields included in a plot definition
will automatically be saved by Simulator during
the run

— Thus you can also just ignore the “Results to Save”
Information and instead just design your plots

— By designing your plots, you’re also specifying what
to save

©2009 PowerWorld Corporation S10-36



Plots

Elements of the Plot Definition

* Plot
— A single window showing plotted results

— A single plot can contains any number of subplots.

« Subplot
— Represents the actual graphical chart
— Contains the horizontal axis description

— A single subplot contains one or more axis groups
 All the axis groups then share the horizontal axis

— For many plots, there will only be one subplot.
* AXis Groups
— A single axis group may contain many plot series

— Contains the vertical axis description
 All the plot series then share the vertical axis

— For many plots, there will only be one axis group.
* Plot Series
— Actual graphical line representing one numerical data series.
©2009 PowerWorld Corporation S10-37



Plots

A Simple Plot

« A plot containing 1 subplot, that contains 1 axis
group, that contains 1 plot series

Plot .

Subplot

Plot Series

1
Axis Group

©2009 PowerWorld Corporation S10-38



Plots

A Complex Plot

 Four subplots with multiple axis groups and plot

Serl eS Axis Group Axis Group
Plots

Subplots 4

i LAl |
Plot series £ .

©2009 PowerWorld Corporation



Plots

The Plot Designer

B Transient Stability Analysis

Run Transient Stability ] Fau

Select Step

Plots

= Abort Simulation Status  Not Initialized

= lE =

Choose Fields

Accel MW
Field Current

Plot Designer
(- Plot Definition Grids

Results Field Voltage {(pu)
States/Manual Control Mech Input
validation Mvyar Terminal

: M Terminal

i SMIB Eigenvalues Rotor Angle

Rotor Angle, Mo Shift

Stabilizer Vs
Term. PU

Choose Objects
(=] Sort () By Mame

1 (Bus1) #1 [16.5kV]
[18 kv]
#1 [13.8K

2(Bus 2) #1

Bus 3

Simulation Control Siot Desiarer — :
Options g Plat Definition Grids
&- Results to Save Device Type [Generator
E-Plots

(@) By Mumber

[ selectan | |

Clear al ]

(1) select the Device Type
(2) Select a set of fields and a set of objects
(3) Click the Add>> button

[ Generate Selected Plots l

= CE SubPlot 3
ﬂﬁ'r Speed _ Gen'1''1'
ﬂﬁ\- Speed _ Gen '2''1
r"u\- Speed _ Gen '3 "1
= @ SubPlot 4
(W Speed _Gen'2'1
3l Gen_Rotor Angle,Speed

[ Add Plot ] [ Delete Plot Series ]
[ collapse Al | [ ExpandAll |

[ Save Plot Definitions to Auxiliary File ]

Flots, Subplots, Axis Groups Flot | Chart | Horizontal Axis | Vertical Axis | Plot Series
= 3 MW output
Add ==
= E@ SubPlot 1 PlotName MW output
(13 Mw Terminal _Gen'1''t'
Add = (W MW Terminal _Gen'2"'t [ Rename Plot ] [ Add Plot ] [Delete Flot
Group W% MW Terminal _Gen'3''1'
Ficlds =0 {S\;Lblglo;z Andle Gen'1'T When to show the plot
otor Angle _ Gen = ) -
g @ Completion of a stability run
Agd > {W% Rator Angle _Gen'2''1 - a _ ty N
Dbr;:::?s I"V’ Rotor Angle _Gen'3'1' l,:,l On the execution of a stability run

() Manually show plots

Tile Subplots Mode

(@) Left to Right, Then Down
i) Top to Bottom, then Right

() Mone (user-specified locations)

’ Save To Auxiliary ] [ Load From Auxiliary ]

©2009 PowerWorld Corporation




Plots

Choosing your Plot Series

e Choosing your Plot seriy

— Choose Device Type
— Choose Multiple Fields
— Choose Multiple Objects

e Click Add >> buttons

— AdC
— AdC

— AdC

©

Device Type | Generator

Choose Fields

Acce| MW
Field Current

>>
>> Group Fields

>> Group Objects

©2009 PowerWorld Corporation

Field Voltage (pu)
Mech Input Add ==
Mwvar Terminal
MW Terminal
Rotor Angle Add ==
o
[ Fields
Stabilizer Vs
Term. PLI Add >
- Group
Choose Objects Objects
(=] Sort () ByMame @ By Number
1{Busl) #1 [16.5kV]
2(Bus 2) #1 [18 kv]
3(Bus 3) #1 [13.8
[ Select all ] [ Clear all ]
S10-41



Plots

Inserting and Deleting
Plot Elements

 Right-Click on Plot Element e
to see options to Add or Delete Add Subplt
i i Delete Subplot
— Options will be enabled based Mdm;m
on where you right-click Delete Ais Group
 Add and Delete buttons are on
" Plot | Chart | Horizontal Axis | vertical Axis | Plot Series
th e Varl O US tabS Nu:lute: The I::nriznntal axis is shared by all |:|II|:|t serieslnn a subplot
Subplot Mumber 4 |  AddSubplet | | Delete Subplot |

* Drag/Drop to move plot elements between
different plots

©2009 PowerWorld Corporation S10-42



Plots

Creating Plot Definitions
from Results to Save Grids

o P I Ot DEfi N iti O nS Can Generators | Buses | Loads | Branches | DC Lines | Areas | zones |

D % Ak % +'D.3| ¢ ?&n| Records = Geo - Set~ Col

be Created On ReSUItS From Number [Name |ID|Area Name|Save Rotor|Spee

Selection: of Bus |of Bus| [of Gen .E'.ﬁw Angle
to Save grids - | R
— Select objects (rows) | ——

Make Plot
Group by

— Select fields

MakelPlot (1) Belect the Device Type

(CO I u m nS) GénbL; thy (2) pelect a set of fields and a set of objects Gene

| (3) Click the Add == button

Pl#ts, Subplots, Axis Groups Flot cH

— Choose Make Plot il e
* Make Plot Click i

(W Rotor Angle _Gen'1''1'

. Grou (W Rotor AngIE_Gen:z::l:
e Group by Field 5 S e b
. i y ﬂu"v Speed _Gen '1''1 G Comg
e Group by Object Field (W Speed_Gen 21 oot
el B Tile Subyg
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Plots

* Plot Name

 \WWhen to
show the
plot

* Tile subplot
mode

©2009 PowerWorld Corporation

Plot Designer:

Plot Tab

Plot Chart | Horizontal Axis | Vertical Axis | Plot Series

Plot Name MW output

[ Rename Plot ] [ Add Plot ] [Delete Plot

When to show the plot
@ Completion of a stability run

71 On the execution of a stability run
(7 Manually show plots

Tile Subplots Mode

@ Left to Right, Then Down

{7 Top to Bottom, then Right

(") Mone {user-spectied locations)
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Plots

Plot Designer:
Chart Tab

e Visible
e Color
e Title, Footer
e Location
— Used when
plot is not set
to one of the
“Tile” modes
e Advanced

Options
— A file location

©2009 PowerWorld Corporation

In GUI, the Subplot Number is managed internally, but when
using AUX files this is the key field for the subplot

Plot Chart |Harizontal Axis | Vertical Axis | Plot Series
Mote: The chart attributes are assigned to one subplot,
Subplot Mumber 3 [ Add Subplot ] [ Delete Subplot ]
Visible Background Color
Title Location
/] visible Font Size 12 =
a0
Footer -
[¥] visible Font Size 12 == _
Advanced Options Filename
Browse. .. ] [ Clear ]
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Plots

Plot Designer:
Horizontal Axis Tab

e Show AXIs
* |nverted
 Logarithmic
e Title

e Scale

* Horizontal
AXis Value
— Defaults to
time
— Change for a

“State Space”
plot

©2009 PowerWorld Corporation

In GUI, the Subplot Number is managed internally, but when
using AUX files this is the key field for the subplot

Plot Chart | Horizontal Axis | Vertical Axis | Plot Series

Mote: The horizontal axis is shared by all plot series on a subplot

Subplot Number 3 | AddSubplot | | Delete Subplot |

Show Horizontal Axis on Plot Scale
[¥] Automatic || Round

[] 1nverted _ —
Maximum 0.00 =

[ | Logarithmic

Title Increment 0.00 =

o | Visi Font Si 12 =

(V] visible ont =iz = Minimum 0.00 =

L

Time [seconds] Automatic [ | Round

Horizontal Axis Value

Object plotted
Field plotted Time Choose...
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Plots

Plot Designer:
Vertical Axis Tab

- In GUI, the Axis Group Number is managed internally, but
° ShOW AXIS when using AUX files this is the key field for the axis group

® I nve rted Plot Chart | Horizontal Axis | Vertical Axis | plot Series

Mote: The vertical axis is shared by all plot series in an axis group
- - Axis Group Mumber 2 [ Add Axis Group ] Delete Axis Group
 Logarithmic
Show Vertical Axis on Plot S;EdE B
- Automatic Round
® T tl Inverted
I e O Maximum 0.00 =
|| Logarithmic
Increment 0.00 =
» Scale Tt : ,
o | Visi Font Size 12
(] visible = Minimum 0.00 =
Speed Deviation Automatic [ Round
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lots Plot Designer:
Plot Series List

- In GUI, the Axis Group Number is managed internally, but
° A I ISt Of the when using AUX files this is the key field for the axis group

p I Ot Se rl eS Plot Chart | Horizontal Axis | Vertical Axis | Plot Series List

Mote: The vertical axis contains the list of plot series below

WhICh are In Axis Group Number 1 [ Add Axis Group ] Delete Axis Group
the a.XiS group Q % A 58 41':'.3|ﬂ %&n| Records = Set » Columns - v ’f’

Object | Variable |Style|Visible| Color |Thickness|Dashed|Stairs|Symt
Ever
1§zen 1 1|TSGenDelta Line YES 1 Solid Mo

2|Gen 2 '1' TsGenDelta Line YES || EGNG 1 Solid Mo
3|Gen '3 '1' TsGenDelta Line YES || EGNG 1 Solid Mo
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Plots

Plot Designer:

Plot Series Tab
e ODbject/Field is the key field for plot series

* Visible

e Color

* Type
— Line Series
— Point Series

e Line Attributes
e Point Attributes

©2009 PowerWorld Corporation

Plot Chart | Horizontal Axis | Vertical Axis | Plot Series

Mote: The plot series represents OME actual line on a chart
Object plotted Gen '3 "1

Field plotted Speed [ Delete Plot Series ]

Plot Series Visible

Color -

Plot Series Type | Line Series - |
Line Attributes Point Attributes
Style | Solid -
Thickness =
Stairs [No -
Symbal Every 0=
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Plots

Plot Definition Grids

e Case Information Displays which show provide
access to all the attributes of the plot elements

 Use all the functionality of the case information
displays

e Convenient location to Save/Load Auxiliary
files with Plot Definitions
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Plots

User Interaction with Plots

« Panning: Right-Click and Drag on the plot
« Zoom In: Left-Click and Drag to the left
e Zoom Out: Left-Click and Drag to the nght

» Making Plot Series BT
visible or invisible: N
Checkboxes on Legend e
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Plots

User Interaction with Plots

* Get Information about a Plot Series

— Hover mouse over series and walt for a Hint \
A n

— Right-Click on the series and

choose Plot S

ries Information

Plot Series Information...

Time [s:aconds]

©2009 PowerWorld Corporation

Print...
Export...

Advanced Options...
Load Advanced Opticns
Save Advanced Options

10

0

R |
E'-. : I:n' L AT Pl :
E ! Rotor Angle_Gen 1' 1"

0 1

W —
WV —
3

R

MNumber of values: 501

Maximum value: 13.88 at position 81
Minimurm va lue: -8.269 at position 62
Range: 22149

Average: 3.734

| Median: 3.586
! Maode: 3.586

1} std. Deviation: 2908
! Variance: 8.972

i Root Mean Square: 4791

: E i Correlation: -0.022
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Plots

Advanced Options

» Click on the button in A

the lower-right of each = =2 =

subplot and choose & =

Advanced Options... __

— Or right-click on the 7 I ——
axis or legend T | e

— Thousands of more
obscure options

— Advanced options can
only be stored inafile | =~
referenced by a subplot |-
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Plots

Exporting Data

 Data behind a particular chart (subplot) can be
exported directly to another format

— Text, XML e
! ! - Seri . icture | Mative | Da
f (e
H I é----M'n."a'TerminaI_Ge Series: Indude:
M L, Or Excel . MW Terminal_Get | (all) = [C]Point Index
- Chart Point Labels
- General Format lreader
— Accessed from the e Brwtgar
- Left Axis XML
. - Right Axis “) HTML Table Delimiter:
Advanced Options Tome || g s
- Bottom Axis
- Depth Right Text Quotes:
1 - Depth Top
Ia Og =I- Titles
- Title
- SubTitle
- SubFoot
- Footer
- Legend
- Panel
- Print
5 I I Send... I
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Results

Result:

Summary and Display Options
e Provides a summary of the stability results

- - Time Values Display Options
o D I S p I a.y O pt I O n S Display Angular Speed in Display Anales in
- . @) Deviation from Syncronous Speed @ Degrees
— Display Angular speed in Absolute Speed Radans
° Devi ati O n fro m Display Angular Speed in Show Time Yalues Grouped By

@ Radfs @ Object then Field

Synchronous Speed Cyclefs (herts) Field then Object

— positive numbers mean more than synchronous
— negative mean less than synchronous speed

» Absolute Speed : just show the speed
 Either Radians/second or Cycles/second (Hertz)
— Display Rotor Angles in Radians or Degrees

— On Results grids, each column represents one
Object/Field pairs for which results were saved

« Option is available to group columns by object or field
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Results

Results:
Minimum/Maximum Values

e Shows the Minimum and Maximum
Value that a particular generator or bus
experienced during the stability run
Saving Min/Max Values

* Note: There Is a general option which Tt t Ben Checeing
determines at what time we start © Aferlost evert
checking for minimum and maximum 5 Custom Time
values.

Results |

| Surnmary and Display Options | Minimum/Maximum Yalues | Time Values I Events | Flot List | Solution F'rn:n:ess|

m Genera tors
] o Ak %l ;D_E| b | “ Records * Set* Columns -~ [Bg-~ |H.E* fiE. ¥ BH- B fia B | Options ~
Mumber |Mame (ID|Area Original |Minimurm | Time Min|[Maximum [Time Max|Maximum Angle |Minimum [Time Min|Maximum [Time Max|Maximum
of Bus |ofBus| [Mame of|Angle |Angle [Angle |Angle Angle Change Freq, Hz|Freq Freq, Hz |Freq Abs Hz
Ge

1 1Busli 1 1 0,000 -8.269 1.240 13.880 1.620 13.880 -0.028 3960 0.377 1.440 0.377

2 2Bus 2 1 0,000 52384 1.040 ©9.635 1,280 69.635 -0.09% 3.000  0.509 1,800  0.509

3 JBus3 1 1 0,000 50,911 1,520 55,101 1,200 58.101 -0.040 3620 0.405 1,120 0.405
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Results Results:

' |
Time Values

e Case Information Displays showing the actual
saved results

— Each column represents an object/field pair for
which values were saved.

— Each row represents a time point

e You can make the normal Case Information
Display Plots from here

— These plot definitions aren’t saved but just prove a
quick and dirty way for you to look at the results.
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