Introduccion al PSS/E

Flujos de carga y simulaciones dinamicas

Estabilidad de Sistemas Eléctricos de Potencia



Estructura de Archivos

Archivos:

— *.5av

« Archivo binario con modelo del sistema y solucion del flujo de
carga guardado

— *sld

« Archivo binario con el esquema unifilar asociado a un archivo
*
.sav

— *.dyr
 Archivo de texto con informacion para los modelos dinamicos

— *.0utx
« Archivo con canales de salida de corrida dindmica

IMPORTANTE
— Archivo sav y slider se guardan por separado.
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Crear un caso nuevo

IE PS55®E Xplore 34 - New Scenario - Default Group — O Y

File Edit WView Power Flow Short Circuit OPF MNode-Breaker Dwynamics Subsystemn  Misc /O Contral Window Integrations Help

v ol - B - . Pe g ep | g ——
- -
10N = 15 M==-=
s -

Metwo... = [

B MNetwork D

------- CH 2-Tern New <

....... Ca Multi-T () Case Data

@ Case Data and Diagram
....... CH Zone ) Diagram

i JPlotBook

% Network R () Diagram Template

| oK | | Cancel

Study ... Netwo...




Crear un caso nuevo

Base MVA Base Frequency  Units for tranformer ratings Units for ratings of non-tranformer
branches
100.00 50 MWVA, ~ | Current expressed as MVA ~

Headingline 1 |ESEP - Ejercicio Maquina Sincrdnica

Heading line 2

OK Cancel
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Crear un Caso nuevo

File Edit
N-E-H
100% =

gl Ld

v ax

View

E]

P
Netwo...

=[5 NetworkD.
3 Bus
[ Machi.
[ Load
[J Fixed!
[ Switch
[ Inducti
[ ACLi..
[3 Syster
[ 2Winc
3 3Winc
[ FAC..
[ 2-Tem
[ vsC ..
[ Multi-T
[ Area
[ Ow...
[ Zone
3 GNE
[ Substz

+-- |l Metwork R

Planilla de datos - *.sav

Command Line Inp

PSS®E Response

Select an object on

Output Bar

R QL] @ &

w-F

’? PSS®E Xplore 34 - New Scenario - Default Group

Data Grid Power Flow Short Circuit OPF

AX9 A @
o | ERE e E
FRARABTEE LFev.

Node-Breaker Dynamics Subsystem Misc 1/O Control Window Integrations

AEREL Y

Help

] 47 B B

L L

- B -

4a 41

d

[

-

415

3
|

4CF

PATZ DIFZ #SCZ IECZ RELZ DVHE

|T';, Network data

Bus Section
| Number | Number|

Substation
| Number

Bus
Name

Owner Owner

Name

Zone
Name

Area Zone

Name

Area

Base kV Num

Code

Normal Normé

Vmax (pu) |

Voltage
(pu)

Angle
(deq)

_ Bus /| Plant }, Machine }, Load }, Fixed Shunt )/Switched shunt }, Induction Machine }, NCSFCC /

Buses and Equipment/ﬂ Brancy Node-Breaker }\ Other /

/

ut

Diagrama unifilar - *.sld (Slider)

v ax

e |

which to get Help Salution not attempted

5

-4.62, 1.42 Bind items [




Modelo estatico de la red

|F PSS®E Xplore 34 - New Scenario - Default Group - O x

indow Integrations Help

| = o —emend & & o406 @ o X v v f &

= _ (= T UILFE|DATE DI 6503 1ECE RELS AR AOGE OFFE S10F

File Edit View Diagram Power Flow Short Circuit OPF  Node-Breaker Dynamics Subsystem  Misc  1/O Control
BRN=2N" BN " R W 0" EAaaaaalh]Be

0% @ QO] Qe Q& EEG E©@®P EBRE. o u»
g FPARAFARRNE L . [0 MEE v .

Netwo.. w B X | Network data New Diagram X

41
41

43

=[5 Networ A
3 B..
3 Ma
3 Lo.
3 Fixs
[d Sw
3 Ind
3 AC
3 Sy:
32w
3 3W
3 FAI
o3 2T
3 vs
3 Mu
03 A,

£ >

v o X

Study ... Netwo...

Output Bar

INITYJATED ON MON,J MAR 26 2018

New study initiglized:

Transformadores

1.42,0.30 Bind items T

Compensacion

Command Line Input

PSS®E Response L]

de reactiva

Select an abject on which to get Help Solution not attempted



Modelar la red: Ejemplo

|F PSS®E Xplore 34 - New Scenario - Default Group - EA\FACULTAD\Redes\Tedrico\Transparencias\ejemplo.sav
File Edit View Data Grid Power Flow Short Circuit OPF Node-Breaker Dynamics Subsystem Misc 1/O Control Window Integrations Help

)

DG B 4@ X9IAD® 686068 Sk B = e — == 4 & b 46 0 P
vo0%x | @ Q@ 208 & 5 RS B E m (7 E e & o E [
g PPRECAM@ T Leme s N[0 W E E .
Study Explorer v ax ‘
= @Networkdata
e DjSCDVErEdFHES Bus Section | Substation Bus Base kv| Area Area Zone Zone Owner Owner Code| Voltage Angle Normal Normal Emergency | Emergency
ej.emp\u sav Number | Number| Number Name Num Name Num Name Num Name (pu) (dea) Vmax (pu) Vmin (pu) Vmax {pu) Vmin (pu)
LI Ejemplo.sid 1 BUS_GEN 15.0 1 1 1 3 1.0000 0.00 1.1000 0.9000 1.1000 0.9000
= (2 New Study 101 BUS_ALTA 15.0 1 1 1 1 1.0000 0.00 1.1000 0.9000 1.1000 0.9000
| Default Group 201 BUS_BAJA 60 1 1 1 1 1.0000 000 1.1000 0.9000 1.1000 0.9000
*
BusA Plant )\ Machine )\Load }\ Fixed Shunt )\ Switched Shunt )\ Induction Machine }\ NCSFCC f
} Buses and EquipmentA Branch )\ Node-Breaker )\ Other ,’
[3 == &3]
201
1 101 BYS_BAJA
BUS_GEN BUS_ALTA -
-0.0
O 30- 3 £ 30 30 D1
10 3¢ 10 10
1.0 1.0 N (
15.0 15.0 98
6.0
Study Explorer Network Tree
Qutput Bar v QX
A
Working case restored to state prior to ISOLATE actions
~
| | ‘ I\Prugr/\ Alerts/Warnings /’
Command Line Input v ax
PSS®E Response ~ |
Met convergence tolerances Powerflow results MW/Mvar flow Layer - 1 (Foreground) -1.58, 1.67 Bind items Next bus - 1

Select an object on which to get Help



Modelar la red: Ejemplo

e Los cuadros de datos a continuacion se
muestran al hacer doble clic sobre el
componente dibujado en el diagrama Slider
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Bus (barra)

Bus Data Record *
Power Flow

Basic Data Grouping Data

Bus Mumber Bus Mame Area

[ | [BUS_GEN | h | Select...

Type Code Base kV Owner

3- Swing Bus v| [150 | h | Select...

Voltage (pu) Angle (deg) Zone R It d d I F I 1 d C g
[1.0000 | [0.00 | b : S0l bim— - esu a O e UJO e a'r a" no
LimitDeta €S uha consigna.

Mormal Vmax (pu) Mormal Vmin (pu) Emer Vmax (pu) Emer Vmin (pu)

110 | 090 | [1.10 | 090 |

Cancel Bus Data Record

Power Flow
. Basic Data Grouping Data

Tlpo de Barra Bus Number Bus Name Areap i

] . ., [1 | [BUS_GEN | [ | Select...
Non-Gen Bus: barras sin generacion — ety p—-—
(barras PQ por ej) 3-SwngBus___ | [[150 HRE | [ selent.

|

Generator Bus: Barras PV W [oo0 AR | select.
SWinq Bus Barra FIOtante (un Ca'SO SAV Mormal Vmax (pu) Mormal Vmin (pu) EmerVmax (pu) Emer Vmin (pu)
debe tener por lo menos una) [110 | [ow | [ro JRCES




Branch (Linea o cable)

Branch Data Record X

Power Flow ' Short Circuit

Basic Data
From Bus Number From Bus Name |BUS_GEN 15.000 | In Service
To Bus Number m To Bus Name |BUS_ALTA 15.000 | Metered on From end
Bus i Bas j
Branch ID IEI Branch Name | |
Branch Data Owner Data I Rli +jX ij I
i : i
Line R (pu) Line X (pu) Ratings (1 as MVA) Owner Fraction - - | —| J
i > 1 I .
|0.000000 | [0000100 || |RraTET - 1 Selsct . 1.000
. 0.0
Charging B (pu) Length RATE2 o ]| select. 1.000
|0.000000 | [0000 | 0.0 = == Boy Boh =
Line G From (pu) Line B From (pu) 00 SEEEL 1.000 (JIJ +-|BIL :: J L ) {JIJ 'IBI_]
|0.00000 | [o.00000 | RATE4 D Select 1.000
0.0
Line G To (pu) Line B To (pu) RATES — ——— — —
[0.00000 | [000000 [ v
oK Cancel

 Suceptancia B: se ingresa B, luego PSSE
divide entre 2 para construir el modelo.

Estabilidad de Sistemas Eléctricos de Potencia 10



Modelar la red: Transformer

Two Winding Transformer Data Record

Power Flow Short Circuit [ ]
Line Data
From Bus Number m From Bus Name |BUS_ALTA 15.000 | In Service
To Bus Number 2m To Bus Name |BUS_BAJA 6.0000
Branch ID Transformer Name |
_
Vector Group | / |m
— ([ ]
Winding I/0 Code Impedance /0 Code Admittance I/O Code
1-Turns ratio (pu on bus base kV) ~ 1-Z pu (winding kV system MVA) ~ 1-Y pu(system base)
Transformer Impedance Data Lesuzok Sdousainal [loti L >
Winding 1 Ratio (pu) Winding 1 Nominal Ratings (| as MVA)
Specified R (pu) Specified X (pu) kv
[o-0onoco | [0000100 [10000 | [0.0000 | RATE1 ~
Winding 2 Ratio (pu) Winding 2 Nominal RA?FEZ
Magnetizing G (pu) Magnetizing B (pu) kV 0.0
[0.00000 | [0.00000 [1.0000 | [0.0000 | RATE3
Winding (1-2) Angle RA?F.I;-
Impedance Table (degrees) Winding MVA 0.0
: [ ]
CR— ooy | e ] [mwes
Rtable corrected X table corrected
(pu) (pu) Control Data
Controlled Bus Controlled Bus
|D'DDDDD | |D'DD[HD MNumber MName Control Mode
Qwner Data |D | | | 0-None e
Qwner Fraction Auto Adjust 14
Load Drop Comp
Select.. Wnd Connect Angle Load Drop Comp
D ]| select. [33 | [oo0000 | R
R1max (pu) R1min (pu}) 0.00000
o ]| setea. [1.10000 | o000 | LoadDrop Comp
C— Vmac Vi -
elect.. max (pu min (pu
0.00000
[1.10000 | [0.90000 |

OK Cancel

Modo de entrada con la que
se quiere ingresar la tension
nominal del TAP

Tension nominal del TAP
del transformador expresado
en pu

Wind 1 Ratio

- — — =rel de transf en pu
Wind 2 Ratio

Modo de ingreso de la
Impedancia de cortocircuito

Impedancia de cortocircuito
en pu

11



Modelar la red: Machine

Machine Data Record

Power Flow  Short Circuit

[

Basic Data

Bus Number

Machine ID

Machine Data

[«]In Service

/

BusName |BUS-@EN 15000

pe Code |3

Transformer Data

-

Fgen (MW) Pmax (MW) Pmin (MW) R Tran (pu)
|3.0000 || [9999.0000 | |-9999.0000 | 0.00000/” |
Qgen (Mvar) Qmax (Mvar) Qrmin (Mvar) %(pu]
|1.0000 | [9399.0000 | [-9399.0000 | 0.00000 |
Mbase (MVA) R Source (pu) A Source (pu) Gentap (pu)
[100.00 | ||o.000000 | [1.000000 11.00000 |
Owner Data Wind Data
Owner Fraction Control Mode
Select 0 - Mot a wind machine

Power Factor (WPF)
o ]| select. 1.000
I:l Select . 1.000 Plant Data

Sched Voltage Remote Bus
o ]| select. [1.0000 G

Cancel

« Consigna de potencia activa

=~ ZSOURCE

— Para simulacion dinamica:
 unsaturated subtransient impedance
 unsaturated transient impedance

— Para estudios de cortocircuito:

« saturated subtransient or transient
impedance

f. Consigna de tension

12




_oad

Load Data Record

Power Flow  Short Circuit

Basic Data

Bus Number Bus Name

201 | |BUs_BAJA 60000 |
LoadID

Scalable [ ] Imerruptbe/

Load Data
Pload (MW) Qload (Mvar)
3.0000 1.0000
IPload (MW) |Qload (Mwvar)
0.0000 | |0.0000 |
YPload (MW) YQload (Mvar)
|0.0000 | |0.0000 |

[ Distributed generation on feeder

Distributed gen (MW)

Distributed gen (Mvar)

0.0000 | |0.0000 |
Grouping Data
Area Select ...
Owner Select...
Zane Select...
0K Cancel

« Py Q constantes con la tension

Si V de la barra > POBRAK

PQBRAK variable de ajuste bajo “Power
Flow/Solution/Parameters”

« PyQcomo corriente constante

« Py Q como impedancia constante

13




Ele Edit View Diagram

Correr un flujo de carga

%! PSS®E Xplore 34 - New Scenario - Default Group - E\FACULTAD\Redes\Tedrico\Transparencias\ejemplo.sav

Power Flow | Short Circuit  OPF  Node-Breaker Dynamics Subsystem Misc 1/O Control Window Integrations  Help

J -G-8~
R0
gil R Le i Lo o=

v 3 X

17% =

Study Explorer

B[ Discovered Files
 ejemplo.sav
] Ejemplosld
=5 New Study
% Default Group

E G-0UT (Generate bus display)... Ctrl+Mayusculas+G

HLYEN

1 = ¢ —e— e & & 46 40

B %z ¥ = b A re i 3 i(= ZEZE;

HE &2

Study Explorer  Netwark Tree

Output Bar

Solution » E_] Barameters.. 4
Topology » Solve (NSOL/FNSL/FDNS/SOLV/MSLV)... Ctrl+Mayusculas+5
Reports » Solve with last known solution attempt
Convert Loads and Generators... ﬁ N-R solution with inertial / governor dispatch (INLF)... Va
olta
Equivalence Networks... Order network for matrix operations (ORDR)... (Exie {py!
3 1.
Linear Network » FEactorize admittance matrix (FACT) i 1
Contingency, Reliability, PV/QV analysis » ﬁ Solution for switching studies (TYSL)... 1 1.
List Data... Ctrl+Mayusculas+L Sensitivity analysis..
Checklbat 4 Default solution parameters...
Renumbering Areas / Owners / Zones ..
Renumber Buses »
GIC (Geomagnetic Induced Currents) » t )\ Induction Machine )‘ NCSFCC /
DVRM (Data Visualization and Reporting Module)... P\ Other f
|'k—';‘, Ejemplo.sid
1 101
BUS_GEN BUS_ALTA
O 36 35 20
10 'g E 10
1 1
1.0 1.0
15.0 15.0

Working case restored to state prior to ISOLATE actions

[ (T ]]\ progress /i Aerts/warnings [

Command Line Input

PSS®E Response ~ ‘

Solve

Met convergence tolerances

Powerflow

Loadflow solutions

Newton Gauss Robust Solution
Solution method
© Fixed slope decoupled Newton-Raphson
() Full Newton-Raphson
() Decoupled Newton-Raphson

Solution options

Tap adjustment
(@) Lock taps
() Stepping

() Direct

(OiLockall

(@ Enable all

Area interchange control

Switched shunt adjustments

(C)Enable continuous, disable discrete

omEEm

(@ Disabled

[]Non-divergent solution
[ ]Adjust phase shift

() Tie lines only
() Tie lines and loads

VAR limits

(@ Apply automatically
(O Apply immediately

(ODgnore
0 % lterations

C)."’\pplyr at

[ ]show this window when using the Solve toolbar bution

Solve Defaults

[] Adjust DC taps

Close

X




Chequear convergencia

W PSS@E Xplore 34 - New Scenario - Default Group - EANFACULTAD\Redes\Tedrico\Transparencias\ejemplo.sav - [Ejemplo.sid] - X

% Fle Edit View Diagram Power Flow Short Circuit OPF  Node-Breaker Dynamics Subsystem Misc 1/O Control Window Integrations Help - 8Xx
Q-E-d-B- 408 X9 R eI e Rer: R UH LY | e | = ¢« —— b & b bz b A FX_GRRER

7%y RADQEQ 6 CEEG EXBE EBR. e 4 HE & 3.
gRPPRAEFA@ T ¢ L e e o[ [¢ .

Study Explorer v 3 X

k-l Discovered Files ; 01 201
! S_BAJA
2 oo BUS_GEN BUS_ALTA g>-
-3 New Study 00

= Default Group 3.0 I 3.0 30 I 36 3 & 20 30
10 1.0HI 1.0 -1.0 I 1.0 '3%.1.0 1.0 D1

1 swW
I(

1.0 1.0 ,98 =
15.0 15.0 .
6.0 ° |
Study Explorer Network Tree D—l—l—'

QOutput Bar v 01X
T T -
Power flow data changed for non-transformer branch circuit "1" from 1 [BUS GEN 15.000] to 101 [BUS ALTA 15.000]:
Km————m— ORIGINAL X X NEW VALUE-——————————————— X DATA ITEM
0 1 ST
ITER DELTAP BUS DELTAQ BUS3 DELTA/V/ BUS DELTAANG BUS
0.0 0.0000¢ 201 ) 0.0000¢( 201 )
0.00000¢( ) 0.00000( 201 )
0.5 0.0000¢ 201 ) 0.0000( 201 )
0.00000¢( 201 ) 0.00000( )
1.0 0.0000¢ 201 ) 0.0000¢( 201 )

Reached tolerance in 1 iterations

Largest mismatch: 0.00 Mw -0.00 Mwvar 0.00 MVA at bus 1 [BUS GEN 15.000]
System total absolute mismatch: 0.00 MVA

SWING BUS SUMMARY:

BUS$#-SCT X-—- NAME --X BASKV PGEN PMAX PMIN QGEN QMAX OMIN
1 BUS_GEN 15.000 3.0 9999.0 -9999.0 1.0 9999.0 -9999.0
~
| | ‘ I\Progrss /\ Alerts/Warnings ,J'
Command Line Input 15 v X

PSS8E Response ~ |

Select an object on which to get Help I Met convergence tolerances I Powerflow results MW/Mvar flow Layer - 1 (Foreground) -4.62, -1.58 Bind items Next bus - 1




Informacion en el Slider

W PSS®E Xplore 34 - New Scenario - Default Group - E\FACULTAD\Redes\Tedrico\Transparencias\ejemplo.sav - [Ejemplo.sid] - x
!T;‘, File Edit View | Diagram | Power Flow Short Circuit OPF MNode-Breaker Dynamics Subsystem Misc 1/O Control Window Integrations Help -5 X
RREIEER" RN/ Properties... 3 = 2 g o . R
= poaaad. ml Diagram Properties s
7%= @ Q0 insert v E B _ie @b ¥ ¥ E
gl P 1A 5 g | Dreg Selection Mode vl [6] [M I Diagram Annotation Diagram Range Checking Diagram Settings Advanced Diagram Settings
Rotate Selection 3 . . . . .
Study Explorer ] Bus annotation ID annotation Multisection Lines
[ DiscoveredFileg © | Lock Diagram Names B hiD Equi ‘D Sh Mult tion Li
) ejemplo.sav Bind Changes to Network Data Ctrl+B ranc s quipment LS ow Mulisection Lines
) Ejemplosld
-3 NewDStlgyl a Statistics Precision
=7 Default Gro
osuts [ 5] reaus B F s [ 5 s
List missing items by Subsystem results d results d results Lt results Ll
Grid »
1
Contouring 4 BUS_GEN Load Flow Annotation  Impedance Data Annotation
Results to show 3 . . . . . .
Branch annotation Equipment annotation Loading basis for % Rating
Tooltips » i i
H/showe (® MW Mvar flow ® MW/Mvar [~]Current engine settings
ow auges
;31 Show Animated Flows o MVA Flow O MVA Transformers
MVAf%ERatin MW
Set Layer to Populate... Omvare g O Current expressed as MVA o
C<) Manage Layers... Mayusculas+Alt+L O Amps,‘PU Current O Mvar
Manage Views... Mayusculas+Alt+V O MW (% Rating O Mone Mon-Transformer Branches
Assign elements to layers based on base kV o Amps/% Rating - Current expressed as MVA e
ON Bus voltage annotation
Update geophysical bus locations oneg 5
! Magnitude (PU)
Select all items with custom properties .
) Remove custom properties from selection Flow direction Magnltude (kV] ¢ 2
Study Explorer Netwo . _I_J
Refresh O signs [J Angle (Degrees)
Qutput Bar © v ax
— Arrows
~
Power flow data changed for non-transformer branch circuit "1" from 1 [BUS_GE.
Kmmmmm ORIGINAL ¥ X NEW VALUE----——--
0 1
ITER DELTAP BUS DELTAQ BUS DELTA/V/ BUS
0.0 0.0000( 201 ) 0.0000¢ 201 ) ©
‘ ‘ ‘ I\Progrem:/\ Alerts/Warnings lf
Command Line Input C | Defaults v X
ance efau
PSS®E Response ~ |

Edit diagram settinas

Met convergence tolerances

Powerflow results MW/Mvar flow

Laver - 1 (Foreground) -0.53, 2.00

Bind items Next bus - 1



Modelo dinamico de Generadores

Table 1: Summary of Generator Models in Terms of Data Used

Reactance and Model
T e | CTE2 e | GENDCO | GENTRA | GENCLS
X4 v v v v v
Xq v v v v
X'q v v v v v
X'q v v
X4 v v v
X"q * * e
X v v v v
T'4o v v v v
T'q0 v v
T"40 v v v v
T"q0 v v v v
Saturation v v v )
Factors
Ta v

*X "q 1s assumed to be equal to X .
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Modelo dinamico de Generadores

GENSAL y GENSAE (Salient Pole Machines)
— GENSAL curva de saturacion con ley cuadratica
— GENSAE curva de saturacion con ley exponencial
— Reactancia subtransitoria = ZSORCE del flujo de carga

— Si representan N maquinas idénticas en paralelo
* Ingresar datos en pu con MVA base de una sola maquina
« Especificar MBASE en el flujo de carga = N x MVVA _base _una_maq
- Reducir MBASE en el flujo de carga es como disparar un porcentaje equivalente de
maquinas
« MBASE no deberia incrementarse durante la simulacion
— El disparo y reconeccion se puede realizar cambiando el codigo del bus
— “1” para disparo y “2” para reconexion
— T7d0 y Tq0 deberian ser mayores que 4.AT (condiciones iniciales
sospechosas)

GENROU y GENROE (Solid Rotor Machines)
— ldem GENSAL y GENROE
— Requiere informacion adicional: T’q0 y x’q

18
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Modelo dinamico de Generadores

1.21 GENSAL 1.19 GENROU
Salient Pole Generator Model (Quadratic Saturation on d-Axis) Round Rotor Generator Model (Quadratic Saturation)
This model is located at system
This model is located at system IBUS bus Y #_ IBUS,
bus — ’
Machine identifier # 1D, :
Machine identifier #___ b p,, TMECH | | SPEED | coeed This model uses CONs starting Pa EE e ped
. . m Spee EED ISORCE,
This model uses CONs starting J E.. EED ISORCE, ¢ c with b By % Source Current
: 4 1 ———— By, t . VOLT ] .
with VOLTat. | GENSAL | £remas curee B | and STATES starting with # K Vpo= iy GENROU|ETERM ) Terminal Voltage
and STATEs starting with #_ K Temumat’| [ » lerminal Voltage | 1o machine MVA is for each of Bus
The machine MVA is for each of units = Bus units = MBASE. ANGLE | 4 101e
MBASE. ; ZSORCE for this machine is +] )
: o : -HANGLE , Angle on the above MBASE
ZSORCE for this machine is +]
on the above MBASE.
CONs # Value Description
CONs # Value Description J T 4o (>0) (sec)
J T 4o (=0) (sEC) J+ T" 4o (=0) (sec)
JH1 T"4o (=0) (s€C) J#2 Tao (0} (5€0)
J+2 T"50 (»0) (3€C) 3 T GO (e0)
J+3 H, Inertia J+4 H, Inertia
1+ D. Speed damping %9 D. Speed damping
J+6 Xd
J+5 Xd
X J+7 Xq
J+6 3 e Xa
JHT X'q 179 X
g
8 X'q = X'q J+10 X"q = X'q
49 X J+11 X;
J+10 5(1.0) Js12 5(1.0)
J+11 5(1.2) J+13 5(1.2)
Note: Xg, Xg, X'g, X"q, X"q, X, H, and D are in pu, machine MVA base. Note: X4, Xg, X'g, X, X"g, X"q, X, H, and D are in pu, machine MVA base.
X"y must be equal to X"y. X"q must be equal to X"y.

IBUS, "GENSAL’, ID, CON(J) to CON(J+11)

19
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Modelo dinamico de Generadores

Representacion de la saturacion

0.C.
=Eqoc
n ) Ala-By
S(1.2)= B,
Ao~ Bro
S(1.oy= B,
12 b — — = — = — — —f— — — — —
[ |
| |
|
o - - — — — - z |
|| | |
|| | |
|| | |
|| | |
|| | |
|| | |
| | |
|| | |
— } |
Fr = > Ludhy
== o o

20
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Figure 15-6. Definition of Saturation Factor, S, for Entry as Generator Data



Modelo dinamico de Generadores

 GENCLS

— GENCLS is the classical constant voltage behind
transient reactance generator model.

— Setting the type code of the terminal bus to 1, or
the generator status flag to zero, removes the unit
from service.

— After being initialized in STRT, EFD(I) for
GENCLS models should not be changed during a
run.

— It is not valid to use an excitation system to vary
EFD in conjunction with the GENCLS model.

Estabilidad de Sistemas Eléctricos de Potencia 21



Modelo dinamico de Generadores

116 GENCLS
Constant Internal Voltage Generator Model
This model is located at system bus # IBUS,
Machine identifier # D,
. ) ) PMECH wﬁ Source Current
This model uses CONs starting with # J, Pp 2222
. . ANGLE
and STATEs starting with # K. Eg EFD | | —————% Angle
The machine MVA base is for each ) GENCLS | oerry
of units = MBASE. Vi % ———» Speed
i e i Bus
ZSORCE for this machine is +] ETERM
on the above MBASE.
CONs # Value Description
J H, Inertia’
J+1 D, Damping constant

1 Hand D are in pu machine MYVA base.

If His 0, them DSTATE(K) and DSTATE{K+1) will always be

ZEMD.
STATEs # Description
K A speed (pu)
K+1 Angle (radians)

22
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Modelo dinamico de Generadores

Ejemplo archivo DYR

L’f EAFACULTAD\ESEP\Clase_PSSE\ej_maq_Parte_1.dyr - Notepad++

File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window 2

o = Y=l | l#hg| 2 2 |BEIS1T EEEDD ®
a ej_maq_Parte_1 dyr £ I ej_maq_Parte_2.dyr ej_maq_Parte_4.dyr Parte_1.py
1 /Maguina 1, GENSAL
2 /IBUS, Modelo , Ip, T'4do, T''d0o, T''go, H, D, Xd, Xq, Xx'd, X''d, X1, S(1.0), S(1.2)
3 1, '"GENSAL', 'Gl', 8.9¢, 0.05, 0.05, 23.064, 0, 0.1l46, 0.0%969, 0.0608, 0.01], 0.033e, 0, 0
4
5 /Maguina 2, GENROQU
& /IBUS, Modelo , ip, T'4do0, T''d0, T'gO, T''gO, H, D, Xd, Xdq, X'd, X'qg, X''4d, X1, S(1.0), S(1.2)
7 2, 'GENROU', 'GZ2', 6.00, 0.05, 0.535, 0.04, 6.4, 0, 0.8958, 0.8e645, 0.1198, 0.1969, 0.1, 0.0521, 0, 0
9 /Magquina 3, GENROU
10 /IBUS, Modelo , ip, T'do, T''doO, T'ql, T''gO, H, D, Xd, Xq, Xx'd, X'q, ¥X''d, X1, S(1.0), S(1.2)
11 3, 'GENROU', 'G3",| 5.89, 0. S, 0.6, 0.04, 3.01, O, 1.3125, 1.2578, 0.1813, 0.25, 0.15, 0.0742, 0, 0
12
Normal text file length : 764 lines: 12 Ln:11 Col:23 Sel:0|0 Windows (CR LF) UTF-8 INS
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Simulacién dinamica

Paso 1: Convert Loads and Generators

F PSS®E Xplore 34 - New Scenario - Default Group - EAFACULTAD\ESEP\Clase_PSSE\ej_maq_Parte_1.sav - [Network data]

%% File Edit View Data Grid

v (e b~ B - E ©-0UT iGenerate bus display)... Ctrl+Mayusculas+G ] [P a—
[l & Y
100% i L@ QLG ¢ Solution Pl s 7 E 6 R E R AR
gERPPEHEEAR Ty 4!
B ] 38 fo JoE JEC o ol | Reporis PR Y LY LS LS B e B o O LE LB
Plot Tree — Convert Loads and Generators... Liy| Area Area e e
- Plot Data Equivalence Networks... 6 Num 1 Name Num 3 Name
=5 ,
[ Channel Files Linear Network » |18.0 1 1
[ Comtrade Files . . 138 1 1
3 Functions Caontingency, Reliability, PV/QV analysis 50 i i
[oag] | List Data.. Ctrl+Mayusculas+L 300 ! !
30.0 1 1
Check Data » 300 1 1
30.0 1 1
Renumbering Areas / Owners / Zones ... 30.0 1 1
Renumber Buses »
GIC (Geomagnetic Induced Currents) »

Study Explorer Network Tree

Power Flow | Short Circuit OPF Node-Breaker Dynamics Subsystem Misc 1/O Control Window Integrations H

DVRM (Data Visualization and Reporting Module)...

Bus £ Piant ), Machine }, Load }, Fixed Shunt }, Switched Shunt ), Induction Machine }, NCSFCC [

Buses and Equipment/{ Branch )\ MNode-Breaker )\ Other f
Qutput Bar

** BASE FREQUENCY option setting set to 50.0000

The Saved Case in file E:\FACULTAD\ESEP\Clase_ PSSE\ej_mac Parte_]

The following option settings are changed to the settings contair

Convert / Reconstruct Loads and Generators
Generators

[«] Convert Generators Generators are not converted

Machine impedance

(@ Use ZSORCE () Use fault analysis X'
() Use fault analysis X" () Use fault analysis Xs
Loads

Convert/Reconstruct Loads

Operation  Convert constant MVA loads W

Active Power Reactive Power

% Constant current 0.000 = 0.000 =
% Constant admittance 70.000 = 100.000 2

% Constant power 300 0.0

Select
(@) All buses

() Selected bus subsystem Select..

() The following buses |

X X
-8 X
v o X
~
v

Plot Tree \Drngr&EA Alerts/Warnings f

Met convergence tolerances

Bind items Next bus - 1



Simulacién dinamica
Paso 2: ORDER

PSS®E Xplore 34 - New Scenario - Default Group - EAFACULTAD\ESEP\Clase_PSSE\ej_maq_Parte_1.sav - [Network data] - *
|T'; File Edit View Data Grid | Power Flow | Short Circuit OPF Node-Breaker Dynamics Subsystem Misc 1/O Control Window Integrations Help -8 X
Jd-~lg-Ad-B- & E ©-0UT iGenerate bus display)... Ctrl+Mayusculas+G b |* 40 “4 £ | = o e b A b 45 G (@ 2 g ow Wb ;%, Title Lgnd Files 3 3 - ;’i 2] ;: _2: .
100% 3 L@ Q) [O]] @ & Solution | & Parameters.. e
3_1 NE‘ uluj r%‘ q@ é ﬁ ﬂ Topology » Solve (NSOL/FNSL/FDNS/SOLV/MSLY)... Ctrl+Mayusculas+$
tﬂ dq %ﬂ lac JoE LEr Ja5 [ab Reports » Solve with last known solution attempt
Plot Tree — Convert Loads and Generators... ﬁ N-R solution with inertial / governor dispatch (INLF)... = — Voltage Angle Normal Normal Emergency | Emergency
oI PlotData Equivalence Networks... Order network for matrix operations (ORDR)... = 3 ‘Dﬂ?ndnu ldeu!m 0 Vmaxﬁ:};&u len&l;g)un Vm“#?ﬁ'én len[]{gg?m
3 Channel Files Linear Network » Factorize admittance matrix (FACT) 2 1.0250 9.28 1.1000 0.9000 1.1000 0.9000
[ Comtrade Files . 3 5 2 1.0250 466 1.1000 0.9000 1.1000 0.9000
3 Functions Caontingency, Reliability, PV/QV analysis 4 ﬁ Solution for switching studies (TYSL)... i S 555 ER L 55600 1060 05060
1 0.9956 -3.99 1.1000 0.9000 1.1000 0.9000
List Data... Ctrl+M, I L Sensitivit lysis...
st e ri+Mayusculas® SR A 1 1137 563 11606 35600 100 0:5000
Check Data » Default solution parameters 1 1.0258 372 1.1000 0.9000 1.1000 0.9000
E - - - 1 1.0159 0.73 1.1000 0.9000 1.1000 0.9000
Renumbering Areas / Owners / Zones ... 30.0. 1. 1 1 1 1.0324 1.97 1.1000 0.9000 1.1000 0.9000
Renumber Buses » : i i |
GIC (Geomagnetic Induced Currents) »
DVRM (Data Visualization and Reporting Module)...
Order Network >
( Jlgnore out-of-service branches
(@Assume all branches are in-service:
Bus £ Piant ), Machine }, Load }, Fixed Shunt }, Switched Shunt ), Induction Machine }, NCSFCC [
Buses and Equipment/{ Branch )\ Node-Breaker )\Other f QK QEHCE|
Qutput Bar QX
~
Generator conversion completed using ZSORCE
3 loads converted during this step
3 of 3 loads converted
v
Study Explorer Network Tree  Plot Tree [ 4] [ ]\ progress /; Aerts/warnings [

Met convergence tolerances Bind items Next bus - 1



| PSS@E Xplore 34 - New Scenario -

Simulacién dinamica
Paso 3: FACT

Default Group - EA\FACULTAD\ESEP\Clase_PSSE\ej_mag_Parte_1.sav - [Network data] - X
_'5'“: File Edit View Data Grid | Power Flow | Short Circuit OPF Node-Breaker Dynamics Subsystem Misc 1/O Control Window Integrations Help -0 X
BRENEER™ BN E G-0UT (Generate bus display)... Ctrl+Mayusculas+G | 4 A I T P o T (R [ (M [ e x = b ;::_ ;f_[ ;: _2; -
100% = | (g SN Salution ¥ g3 Parameters.. ’
5_1 “E| uluj '% 0@ é @ @ Topology » Solve (NSOL/FNSL/FDNS/SOLV/MSLV)... Ctrl+Mayusculas+S
ﬁﬂ .‘_ITI 3&{[ b JoE LEc LB Jal Reports » Solve with last known solution attempt
Plot Tree i Convert Loads and Generators... ﬁ N-R solution with inertial / governor dispatch (INLF)... bner Code Voltage Angle Normal Normal Emergency | Emergency
{pu} {deq) V) (pu) Vmin (pu) V) {pu) Vmin (pu)
o= PlotData Equivalence Networks... Order network for matrix operations (ORDR)... me 7 DI:,UA[][] ea 0.00 maxt?;m mm[];‘[;[][] max1 ?IUJUU mmnzgnu
3 Channel Files Linear Network » Factorize admittance matrix (FACT) 2 1.0250 9.28 1.1000 0.9000 1.1000 0.9000
3 Comfrade Files . » ﬁ . . 2 1.0250 466 1.1000 0.9000 1.1000 0.9000
3 Functions Contingency. Reliability. PV/QV analysis Solution for switching studies (TYSL)... i 10958 55 ERTT 05000 11600 o 5060
. o 1 0.9956 -3.99 1.1000 0.9000 1.1000 0.9000
List Data... Ctrl+Mayusculas+L Sensitivity analysis... i Lonar g9 1 4000 09000 1 1000 09000
Check Data » Default solution parameters... 1 1.0258 372 1.1000 0.9000 1.1000 0.9000
1 1.0159 0.73 1.1000 0.9000 1.1000 0.9000
Renumbering Areas / Owners / Zones .. 2300 1 1 1 1 1.0324 197 1.1000 0.9000 1.1000 0.9000
Renumber Buses 3 i | i
GIC (Geomagnetic Induced Currents) »
DVRM (Data Visualization and Reporting Module)...
Bus,& P\amt)‘ Machine lP\Load )\ Fixed Shunt }\ Switched Shunt }\ Induction Machine }\ NCSFCC f
\ Buses and EquipmentA Branch )\ Node-Breaker }\ Other f
Qutput Bar v 4 x
~
** BASE FREQUENCY option setting set to 50.0000
Generator conversion completed using ZSORCE
3 loads converted during this step
3 of 3 loads converted
Diagonals = 9 Off-diagonals = 12 Maximum size = 18
9 diagonal and 12 off-diagonal elements
| v

Study Explorer Network Tree  Plot Tree

Launch contour settings dialog

[\ Progress , Alerts/Warnings [

Met convergence tolerances

Bind items Next bus - 1



Simulacién dinamica
Paso 4: TYSL

|5T PSS®E Xplore 34 - New Scenario - Default Group - E\FACULTAD\ESEP\Clase_PSSE\ej_mag_Parte_1.sav - [Network data] - X
_'!i'“: File Edit View Data Grid | Power Flow | Short Circuit OPF Node-Breaker Dynamics Subsystem Misc 1/O Control Window Integrations Help -8 X
d-~S-Ad-B- & E G-0UT (Generate bus display)... Ctrl+Mayusculas+G o |% go = | i I = & — e e b & & g G [ Tie iged Fiee F O3 ;E’L ;a ;: }3 -
100% x| (B () C] Al Solution » 5_1 Parameters... u 5
5_1 rvE| wm r% “@ é ﬁ a Topology » Solve (NSOL/FNSL/FDNS/SOLV/MSLY)... Ctrl+Mayusculas+S
tﬂ i_ﬂ ﬁl o JoE LEr JaS Ll Reports 4 Solve with last known solution attempt
Plot Tree o Convert Loads and Generators... ﬁ N-R solution with inertial / governor dispatch (INLF)... Wner Code Valtage Angle Normal Normal Emergency | Emergency
- N (pu) {deq) Vi {pu) Vmin (pu) V) {pu) Vmin {pu)
o 5 PlotData Equivalence Networks... Order network for matrix operations (ORDR)... me P DI;.UAUU ed 0.00 max1-|1)[|1100 mlnﬂ.‘agﬂﬂ ma=1_?[')"00 mmu_%guu
[ Channel Files Linear Network » Factorize admittance matrix (FACT) 2 1.0250 9.28 1.1000 0.9000 1.1000 0.9000
[ Comtrade Files . . N N 2 1.0250 466 1.1000 0.9000 1.1000 0.9000
3 Functions Contingency, Reliability, PV/QV analysis 4 ﬁ Solution for switching studies (TYSL)... f Y ioER Ky 100 T ER T 56
o . 1 0.9956 -3.99 1.1000 0.9000 1.1000 0.9000
List Data... Ctrl+Mayusculas+L Sensitivity analysis... i 1017 g9 11000 09000 1 1000 09000
Check Data » Default solution parameters... 1 1.0258 372 1.1000 0.3000 1.1000 0.9000
- - 1 1.0159 0.73 1.1000 0.9000 1.1000 0.9000
Renumbering Areas / Qwners / Zones ... 1 1 1 1 1.0324 1.97 1.1000 0.9000 1.1000 0.9000
Renumber Buses
GIC (Geomagnetic Induced Currents) »
DVRM (Data Visualization and Reporting Madule)... - - - -
Solution for Switching Studies et
Solution Options
() Flat start
Bus { Plant J, Machine J, Load }, Foced Shunt },_Switched Shunt ),_Induction Machine J, NCSFCC [ @ Use VDHEQE vector as start point
\ Buses and Equipment / Branch }, Node-Breaker }, Other [
Output Bar v X
c c c ~
Generator conversion completed using ZSORCE I:' Factorize before performlng solution [FACT]
3 loads converted during this step
3 of 3 loads converted QK Cancel
Diagonals = 9 off-diagonals = 12 Maximum size = 18
9 diagonal and 12 off-diagonal elements
9 diagonal and 12 off-diagonal elements
w
Study Explorer Network Tree | Plot Tree

Selution for switching studies

|\ Progress /, Aerts/warnings [

Met convergence tolerances

Bind items Next bus - 1



Simulacion dinamica
Paso 5: Abrir archivo DYR

/O Control Window Integrations Help - 8 X
Gh R ) = e — e b b G B R g W Wb A T g e X IR SRR SR L
Y .....ﬁ%.-—g‘gmua—@m—-—-z—e—a-—-s-—sﬁ B &

100%z @ QB Q& @
g#REAR mﬁﬁ@ﬁﬁwiﬁﬁﬂ IEIEIIE[EE.

‘aﬂtﬂf‘“r_r_k_kﬁ;\bm b4
Plot Tree r Code Voltage Angle Normal Normal Emergency | Emergency
> Facultad (E) > FACULTAD > ESEP > Clase_PSSE B PSSE {pu) {deq) Vmax {pu) Vmin (pu) Vmax (pu) Vmin (pu}
B PlotData T & B v O Buscar en Clase_PSSE i 2 1.0400 -0.00 1.1000 0.3000 1.1000 0.9000
[ Channel Files : - 2 1.0250 9.28 1.1000 0.9000 1.1000 0.9000
3 Comirade Files Organizar ~ Nueva carpeta Save Case file (*.sav, *.cnv)
3 Functions ~ -~ _ Slider Binary file (*.sld)
& Descargas Nombre echa de maodifica... Power Flow Raw Data file (“raw)
|5 Documentos IJ ej_maq_Parte_1.dyr 30/03/2018 10:56 Power Flow Change Data file (*.raw, *rac)
Escritori N Snapshot file (*.snp)
= Escritorio |1 ej_maq_Parte_2.dyr 30/03/2018 20:04 Dynamics Data f

dyr)
= Imagenes IJ €j_maq_Parte_4.dyr 30/03/2018 20:06 Add Dynamics Data file (*.dyr, *.dya)
Dynamics Snapshot Raw Data file (*.srs)
Bus Location file (*.loc)
» Objetos 3D Sequence Data file (*seq)
. Optimal Power Flow Data file (*.rop)

& Videos Transactions Raw Data file (*.mwm)
. Windows (C) Machine Impedance Data file (*.rwm)
Slider XML file (*sldxml)
Event Study file (*.evs)

b Msica

- RECOVERY (D2}

. Facultad (E) Extended Channel file (*.outx)
Channel file (*.out, *.outx)
. Facultad (E) Slider Template file (*slt)
PSSE XML Configuration file (*xmil)
¥ Red wiiz Comtrade files (*.cfg)
All (*.sav, *.cnv, *.sld, “raw, *.raw, *rac, *.snp, *.dyr, *dyr, *.dya, *.srs, *.loc, *.seq, *rop, *mwm, *.rwm, *sldxml, *.evs, *.outx, *.out, *.outx, *slt, *xml, *.cfg)
Nombre de archivo: ~ | Dynamics Data file (*.dyr) ~
~
9 diagonal and 12 cff-diagonal elements
ITER DELTAV/TOL X-—————————— AT BUS ——————————— X REAL(DELTAV) IMAG (DELTAV)
1 1.005 5 [ 230.00] -0.7397E-05 -0.6798E-05
2 0.044 5 [ 230.00] —0.3755E-0¢ —0.2276E-06
Reached tolerance in 2 iterations
Largest mismatch: -0.00 MW —0.00 Mvar 0.00 MVA at bus 1 [ 16.500]
System total absolute mismatch: 0.00 MVA
v
Study Explorer Network Tree  Plot Tree [T T]\progress f Aerts/warnings [

Select an object on which to get Help Met convergence tolerances Bind items Next bus - 1



Simulacion dinamica
Paso 5: Abrir archivo DYR

|T;‘ File Edit View DataGrid Power Flow Shf

J'H'E' H 4-3)("7

100% 2 | @ Q. [O] @ &1 @ @ _ [

Read Raw Format Dynamics Data it~

sIFREFraaané Input files
HHEEFL.LEI’EH?AM”
Plot Tree " DYRE file EAFACULTADV\ESEP\Clase PSSE\e|_mag Parte_1.dyr T
= % Plot Data 0.9000
[ Channel Files R 0.9000
£3 Comade Files | Organizar~ COMEC file
3 Functions
& Descargas
/4] Documentaol CONET ﬁlE
m Escritorio
= Imagenes c
) Compile file
b Msica
- Objetos 3D
 Videos . . .
& Windows d Starting indices
=~ RECOVERY { i i i i
. facultad & Starting CON Starting STATE Starting VAR Starting ICON
. Facultad (E) . e e .
1 o 1 o 1 o 1 =
¥ Red L
.evs, *.outx, *.out, *.outy, *slt, *xml, *cfg)[
v O X
Cancel =
9 dj
ITER S = p— = roonpu v
1 1.005 5 [ 230.00] -0.7397E-05 -0.6798E-05
2 0.044 5 [ 230.00] —0.3755E-0¢ —0.2276E-06
Reached tolerance in 2 iterations
Largest mismatch: -0.00 MW —0.00 Mvar 0.00 MVA at bus 1 [ 16.500]
System total absolute mismatch: 0.00 MVA
v
Study Explorer Network Tree  Plot Tree | ‘ | [\‘pmgr&ﬁﬂ Alerts/Warnings f
Select an object on which to get Help Met convergence tolerances Bind items Next bus - 1



Simulacién dinamica

Opcional: Set relative machine angles

|5T PSS®E Xplore 34 - New Scenario - Default Group - E\FACULTAD\ESEP\Clase_PSSE\ej_mag_Parte_1.sav - E\FACULTAD\ESEP\Clase_PSSE\ej_maqg_Parte_1.dyr - [Dynamics d] - X
_'!i'“: File Edit View DataGrid Power Flow Short Circuit OPF Node-Breaker | Dynamics | Subsystem Misc 1/O Control Window Integrations Help -8 X
O~ 25 B - % a8 X9 =R iz & Simulation | J T LAk T b | A Tive tgod Fie: F X - j ﬁ : K -
100% = | @ @) C] coare. . m 0, E O [ Hﬂ Simulation options... W Btl ] - n -
5 3 » - Export Dynamic Simulation Messages to CSV...
£ ¥
gRPARRFrAaNne¢lFgas . W Y 5o
p— . olution parameters... .
T L A b b LB B D 48 5 0 0 A8 T 3 MELE T
T T Apply Disturbance » i i i 7
Plot Tree - X e 3 i [d i o abili 0 i i n a i
Number Name: Id | P— Exciter Service Type| Turbine Governor Service Type Stabilizer Service Type Min Exciter Service Type Max Exciter
- EF PlotData 1 16.500 G1 = P ne O Mone O Mone O Naone O Mone
[ Channel Files 2 18.000 G2 Define cimylation o MNone (] None
3 Comtrade Files 3 13.800 G3 Mone 1 Mone
[ Functions
@ Range and Thresholds Voltage Violation Simulation
|:| MNetwork frequency dependence D Scan circuits against generic relay zones
Scan active subsystem only
& [1scan out-of-step conditions []scan buses outside of voltage range
Scan active subsystem only Scan active subsystem only
Manitor only Monitor and frip 150 Voltage max. (pu)
" 050 i
[15can generators exceeding angle threshold Veltage min. (pu)
Scan active subsystem only [[]Scan generators exceeding speed deviation threshold
180.00 Degrees Scan active subsystem only
< 0.00 MBASE threshold (MVA) 10.00 Threshold (%) >

\ | \ I\Machine/\ Renewable Maching Monitor only Monitor and trip Load - Al )\ Branch )\ 2 Winding )‘ 3 Winding /

\Dev'lce Models {_Protection Modehs Manitar only Monitor and trip

Output Bar [[]'Scan generators exceeding power unbalance threshold vax
1 16 ~
5 is 1.10 Threshold (pu)

3 13

Setrelative machine angles Bus (Number) Machine ID

INITIAL CONDITIONS CHECK ( @ Relative to machine |1,‘G1- Select..

Channel output file is "B () Relative to system average angle

O Relative to system weighted average angle
*#%* Shunt " 1" at bus 2 [

***% Shunt " 1" at bus 2 [

Study Explorer Network Tree  Plot Tree ‘ | ‘ I\pmgrﬁsA Alerts/Warnings

Change Dynamic simulation options Met convergence tolerances Bind items Next bus - 1



Simulacién dinamica

Paso 6: Definir canales

: PSS®E Xplore 34 - New Scenario - Default Group - EAFACULTAD\ESEP\Clase_PSSF\ej_maq_Parte_1.sav - EAFACULTAD\ESEP\Clase_PSSF\ej_maq_Parte_1.dyr - [Dynamics d] - x
j"': File Edit View DataGrid Power Flow Short Circuit OPF  MNode-Breaker | Dynamics | Subsystem Misc /O Control Window Integrations Help -8 X
NG~ d-B- b a@B X9 ] !";,_'ﬂf_:'j ! Simulation 3= < = B ok ¥ ¥ I b r\"‘-uz;g-.dmuzx:2;@:__23_
100% = | @) G, E] R @@ [ B e E S om0 | simulation options... il [u] .
= _ . Export Dynamic Simulation Messages to CSV...
gl P PRFErARaT¢ELidgas . WD Y 5o
" — 4 olution parameters...
B L R b S B S 1 A ) 28 o 0 A8 T I LS T
- . Apply Disturbance » i i i i
Plot Tree - QX us us A | n | ‘ . n o n = c n .
Number Name Id ] Pr— Exciter | servie .Type Turbine Governor Service Type Stabilizer Service Type Min Exciter Service Type Max Exciter
E-[& PlotData 16.500 G1 = P ne N Mon | Mone O MNone [l Mone
4 Channel Files 2 18.000 G2 Define simulation output (CHAN) » |48 Bus quantity O None O None O None
Comtrade Fil < 13.800 G3 N N N
j FS:;t;:n: e Define simulation output by subsystem (CHSB) 4k Line quantity o one o one o one
Delete all output channels 4t Load quantity
;ﬂ Model maintenance... b edinaguapty
Madel Library » 44 | Wind machine quantity
Madel List » A& Misc quantity
& | Launch Eigenvalue analysis Assign Channels for Machine Quantities *
Build matrices for LSYSAN program (ASTR)...
Select machine
Bus (Mumber) Machine ID
| 1, 'G1° | Select ..
< >
\ | \ I\Machinef'\ Renewable Machine }\ Induction Machine )\ 2-Term DC }\ VsC DC )\ Multi-Term DC )\ FACTS }\ switched  Machine quanti’qr OUtpUt channel /
\Device Models/{ Protection Models )\ Other Models }\Data /
Output Bar Ang|e o 1 : rax
~
SUMMARY OF MODELS READ: c
Identifier
GENS : GENROU GENSAL
2 1 Ang_G1 por ejemplo o cualquied]
NEXT AVAILABLE ADDRESSES ARE:
CON STATE VAR ICON
11 18 1 1 Close
only PSS/E supplied models in case. Compilation is not required
~
Study Explorer Network Tree | Plot Tree ‘ | ‘ I\pmgrﬁsA Merts/Warnings ’l'

Select machine channels

Met convergence tolerances

Bind items Next bus -1



Simulacién dinamica

Paso 7: Inicializar STRT

"t PSS®E Xplore 34 - New Scenario - Default Group - EA\FACULTAD\ESEP\Clase_PSSF\ej_maq_Parte_1.sav - EAFACULTAD\ESEP\Clase_PSSF\ej_maq_Parte_1.dyr - [Dynamics d] - X
‘\;_;‘, File Edit View DataGrid Power Flow Short Circuit OPF Node-Breaker | Dynamics | Subsystem Misc 1/O Control Window Integrations Help -8 X
d-G~-d-B- £ @B X9 :I o _ BlaE Simulation » = Perform simulation (STRT/RUN)... B, rive Lgnd fies ¥ O3 - P2 LK -
100% = % @ D :{ 3 L i m 'b,- E -,‘-_: W El Simulation options... }‘:E Perform exciter simulation (ESTR/ERUN)... E u _
5 3% % - Export Dynamic Simulation Messages to CSV... ;ﬂ_‘g Perform exciter response ratio simulation (ESTR/ERUN)...
SIFPPREEFARETI¢ Liswm EEEEEESI_ b o » on (VETRAVRUN)
olution parameters... A erform extended term simulation
] B 3 b fuE BB B 1 s Af) 48 Ak A0 4 A0 AR T L1
- ﬁﬂ i‘: lA: lé b= 1": X il Apply Disturbance » L&, Perform governor response simulation (GSTR/GRUN})...
Plot Tree v X o B“‘:’m NBus Id . s I"_ Type Min Exciter = In. Type Max Exciter
=% Plot Data L r1 1?_3“,“.‘5%U &1 “% Channel Setup Wizard C%" Force generator and load conversion for simulations e 95":9 Nons EE'CQ Nons
3 Channel Files 2 18.000 G2 Define simulation output (CHAN) » ;{5 Update active Plot Book during simulation one O Mone O None
[ Comtrade Files 3 13.800 G3 . . 3 . one O Mone O None
3 Functions “\ﬁ Define simulation output by subsystem (CHSB) ;:g Update active Diagram during simulation

Delete all output channels

m Model maintenance...
Model Library »

Model List 0 Perform Dynamic Simulation

%t Launch Eigenvalue analysis

Build matrices for LSYSAN program (ASTR)... Initialization Optiol"ls

Channel output file |E:‘JESEF’\CIase_PSSE‘LSaIida_F’arte_‘I_2DDms.oub( w |I:|

[ ] Automatically GNET for missing machine models

Simulation options

<
[ <]+ ]+]\ machine § Renewable Machine }, Induction Machine }, 2-Term DC }, VSC DC }, Muft-Ter Run to -0.0167 - 0.0083 secs

\I)ev'lce Models A Protection Models }\ Other Models )\ Data f

Output Bar

Printevery |1 time steps
GENS: GENRQU GENSAL Write every |1 time steps

2 1
Plotevery |0 time steps
NEXT AVAILABLE ADDRESSES ARE:
CON STATE VAR  ICON
41 18 1 1

Display network convergence monitor
Only PSS/E supplied models in case. Compilation is not requi D play g

CHANNEL 1 WITH IDENTIFIER "ANG Gl POR EJEMPLO O CUALQUIER"| Bun Initialize

Study Explorer Network Tree | Plot Tree [T ]\ Progress /, Aerts/wamings [

Initialize and perform a Dynamic simulation Met convergence tolerances Bind items Next bus - 1



Simulacién dinamica

Paso 7: Inicializar STRT

6500 G ““947E0 [ |GENSAL "2 Snd None o None in) None Il None o None
15.000 G2 192.00 GENROU Stnd  MNone O None O Maone O None O None
13.800 G3 128.00 GENROU Stnd Mone (| None O Mone O MNone O None

£ >
\ Machine /| Renewable Machine }, Inducton Machine }, 2-Term DC }, VSC DC }, Mufti-Term DC }, FACTS }, Switched Shunt }, Load - Bus }, Load - Owner }, Load - Zone }, Load - Area )y Load - Al }, Branch } 2 Winding }, 3 Winding [
\Dev'lce Models {(‘ Protection Models }\ Other Models }\Datalf
Output Bar v X
INITIAL CONDITION LOAD FLOW USED 1 ITERATIONS ”~
MACHINE INITIAL CONDITIONS
BUS#-SCT X-- NAME --X BASKV ID ETERM EFD POWER VARS P.F. ANGLE ID IQ
1 16.500 G1 1.0400 1.05¢0 71.64 27.04 0.935¢ 1.47 0.1122 0.2755
2 18.000 G2 1.0250 1.2898 1€3.00 €.65 0.9992 43.4¢ 0.4933 0.6662
3 13.800 G3 1.0250 1.2498 85.00 -10.86 0.9919 46.17 0.3674 0.5400
Channel output file is "“E:\FACULTAD\ESEF\Clase PSSE\Salida Parte 1 200ms.outx"
W

\ Progress /| Alerts/Warnings [

Met convergence tolerances

Bind items Next bus - 1



Simulacién dinamica
Paso 8: RUN

Perform Dynamic Simulation

Initialization options

Channel output file ENFACULTADV\ESEP\Clase PSSE\Salida_Pare 1 _200m -~

[ ]Automatically GNET for missing machine models

Simulation options

Run to 0.1| > 00083secs
Printevery |1 +| time steps
Write every |1 > time steps
Plotevery |0 > time steps

[ ]| Display network convergence monitor

Run Close Initialize

Estabilidad de Sistemas Eléctricos de Potencia




Simulacién dinamica

Paso 9: BUS FAULT

F PSS®E Xplore 34 - New Scenario - Default Group - E\FACULTAD\ESEP\Clase_PSSE\ej_maq_Parte_1.sav - E\FACULTAD\ESEP\Clase_PSSE\ej_maq_Parte_1.dyr - [Dynamics d]

- x
';', File Edit View DataGrid Power Flow Short Circuit OPF  Node-Breaker | Dynamics | Subsystem Misc /O Contral Window Integrations Help -8 X
NeGr-d-B- 4 2@ X9 0 @ i _j Y Simulation (3™ o b b b 4G HC B e X w ow T b A Tite g s T X - ﬁﬁ: _E -
100% = | @ G D D # @ . it g BB m Simulation options... =] _
= T - Export Dynamic Simulation Messages to CSV...
]
gRARAEARaNe Lag . [[R0E .
— olution parameters...
T L B ke b B LS B 58 o 40 e A AR T . e
- . Apply Disturbance M|[ ¥4 Bus fault... I i 7
Plot Tr X us us n . n - . n .
ot Tree - Tt . Id At Channel Setop Wizard Ar | Line fauit... L ice Type Stabilizer Service Type Min Exciter Service Type Max Exciter
=27 PlotData 16.500 G1 O Mone O Mone O None
[ Channel Files 2 18.000 G2 Define simulation output (CHAN) » M Clear fault.. O None O None | None
[ Comtrade Fil 3 13.800 G3 g N N N
3 F:r::t;:n: tes “\B Define simulation output by subsystem (CHSB) y [lnplines L e Ll one 0l e
Delete all output channels LT Close line...
;ﬂ * Disconnect bus...
Model maint
cdel mantenance ﬁ‘l Disconnect machine...
Model Libra »
Y Ll:‘f Change Vref..
Model List 3
l-_l’_G Change Gref...
<¥ Launch Eigenvalue analysis l__,—_S Change SWSref..
Build matrices for LSYSAN program (ASTR)... 0 Calculate and apply unbalanced bus fault...
A I a Bu5 Fauh; Y| Calculate and apply branch unbalance...
pp y T Trigger voltage violation check
Apply fault at bus (Mumber) Base kV
Multi-Term DC #, FACTS # Switched Shunt # Load - Bus j Load - Owner j, Load - Zone jy Load - Area # Load - Al # Branch A 2 Windin 3 Windin
g g
Impedance
v 3x
R ~
S
VARS P.F. ANGLE D IQ
27.04 0.935¢6 1.47 0.1122 0.2755
6.65 0.9992 43.46 0.4933 0.¢6662
-10.86 0.991% 46.17 0.3€74 0.5400
ida_Parte_1_ 200ms.outx"™
~

Study Expl

Apply a bus fault

Met convergence tolerances

Bind items Next bus - 1



Simulacion dinamica
Paso 10: RUN 100ms

Perform Dynamic Simulation

Initialization options

Channel output file EAFACULTADV\ESEP\Clase PS5E\Salida_Pare_1_200m -

[ ] Automatically GNET for missing machine models

Simulation options

Runto 0.2 v 00083secs
Printevery |1 v time steps
Write every |1 S time steps
Plotevery |0 S time steps

[ ] Display network convergence monitor

Run Close Initialize

Estabilidad de Sistemas Eléctricos de Potencia




Simulacién dinamica

Paso 11: CLEAR FAULT

F PSS®E Xplore 34 - New Scenario - Default Group - EA\FACULTAD\ESEP\Clase_PS5E\ej_maq_Parte_1.sav - EA\FACULTAD\ESEP\Clase_PSSE\ej_maq_Parte_1.dyr - [Dynamics d] - X
©: File Edit View DataGrid Power Flow Short Circuit OPF  Node-Breaker | Dynamics | Subsystem Misc /O Control Window Integrations Help -8 X
REIFER"™ BN - RIS 4,;‘5)(11@2 ‘!';jj 72 Simulation Pheoms o & & b 46 46 [ < X uw ¥ T ﬁ'—AAT""‘W”“EX;QQQE;

100% * 3{ __4‘ l:‘ :Q‘ P @ iy = m ":E!,- E ,‘_: it ‘EB Simulation options... H .
s - 2e Export Dynamic Simulation Messages to CSV...
@FFEEE@@@ﬁ&iﬁﬁﬂ;E@@mm
p— olution parameters...
B B 0 e ok BEC RS Bl g A0 4B Ak A0 M AW AR T AL M : = ——
. T Apply Disturbance »|| i | Bus fault... 1 7 7
Plot Tree - X us us n = n - g n .
Number Name Id S Chanmel Setun Wisard He | Line fault... ice Type Stabilizer Service Type Min Exciter Sernvice Type Max Exciter
=27 PlotData 1 16.500 G1 = P M| None O Mone O MNone
[ Channel Files 2 18.000 G2 Define simulation output (CHAN) » M Clear fault.. | MNone O MNane O None
[ Comtrade Fil = 13.800 G3 \ N M N
3 F:r::l::n: ties “a Define simulation output by subsystem (CHSB) I loplines L e t one L one
Delete all output channels LT Close line..
* Disconnect bus...
;ﬂ Model maintenance...
ﬁ‘l Disconnect machine...
Model Libral »
o w Change Vref...
Model List »
Ll’f Change Gref...
<¥ Launch Eigenvalue analysis L,:§ Change SWSref..
Build matrices for LSYSAN program (ASTR)... 70 Calculate and apply unbalanced bus fault...
Y Calculate and apply branch unbalance...
I Trigger voltage violation check
Clear Fault X
Select existing fault
£ >
\ Machin| Load - Al }\ Branch }\ 2 Winding }\ 3 Winding f
\Dev'lce Modeki[{ P
Output Bar v ax
,,,,,,,,,,,, Py
BUS#-SCT X
1
2
3
INITIAL COND
Channel outp
*** sShunt "
Study Explorer Network Tree  Plot Tree i Progre

Clear a fault

Met convergence tolerances

Bind items Next bus - 1



Simulacién dinamica

Paso 12: RUN 10 s

Perform Dynamic Simulation

Initialization options

Channel output file

ENFACULTAD\ESEF\Clase_P53SE\Salida_Parte_1_200m -

[ ] Automatically GNET for missing machine models

Simulation options

Runto 10 > 00083 secs
Printevery |1 + | time steps
Write every |1 5 time steps
Plotevery |0 5 time steps

[ ] Display network convergence monitor

Run Close Initialize

Estabilidad de Sistemas Eléctricos de Potencia
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Simulacién dinamica

Automatizacion en PYTHON

%¢ File Edit View DataGrid Power Flow Short Circuit OPF  Node-Breaker Dynamics Subsystem Misc 1/O Control Window Integrations Help -8 X
D-G-H-B- s uBdx9 @00 gaadsaall Ml ol L= ———3 b &6 2axh
wovy QD@0 a6 BE. EXulR Bhk. Bler i /<. BERRDERWM. =

SIPPREEFARATELFAAY . WREMMA [
] ] 0 fac foE B B8 B g Af) 48 Ak A0 i AW AR T M DT LT 36 B UL LY LS LS R i @ g W BELE T |

Bus Bus Mbase In In . In f In o In : . In .
Network Tree v aXx Number Name Id (MVA) Semice nerator Semvice Type Exciter Service Type| Turbine Governor Service Type Stabilizer Service Type Min Exciter Service Type Max Exciter
=& NetworkData 1 16.500 G1 24750 GENS, Stnd iNone O None O Mone O MNone O MNong
3 Bus 2 18.000 G2 192.00 GENROU Stnd {None [ None (| Mone (| MNone O MNone
3 Machine 3 13 800 G3 128 00 GENROU Stnd {None O None O Mone O Mone O MNone
3 Load

3 Fixed Shunt
3 Switched Shunt
[3 Induction Machine

[ ACLine i
[3 System Switching Device |§€— Guardar como X
[3 2Winding . P
3 3Winding T » Facultad (E) > FACULTAD > ESEP » Clase_PSSE ~ | #) | Buscar en Clase_PSSE y:l
[3 FACTS
3 2-TermDC Organizar Nueva carpeta = ~
3 vscDc ~
[ Multi-Term DC |5 Dacumentos ~ Nombre Fecha de modifica.. Tipo Tamafio
C3 Area Escritori
£ Owner = Escritorio A bases.py Python File 1KB
7 X
j GDNHS = Imégenes A Parte_1.py Python File 2KB
[3 Substation h Msica
7 Metwork Result:
& Netwark Results » Objetos 3D
B Videos
% Windows (C)
. RECOVERY (D)
- Facultad (E2)
- Facultad (E)
v < >
= Nombre de archivo: V| >
[ T+ 1]\ Machine § Renewable Machine }, Induction Machine }, 2-Term DC }, V5Q Tipo: Python Program file (*.py, %.pyc, *.pyw) | | 3 Winding ]
\De\rice Models A Protection Models )\ Other Models }\ Data /
Output Bar w QX
i ~ Ocultar carpetas Cancelar _
1 16.500 G1 1.0400 1.0560 71 ~
2 18.000 G2 1.0250 1.2898 163.00 ©.65 0.999Z7 43 .46 0.4933 U.6662
3 13.800 G3 1.0250 1.2488 85.00 -10.86 0.991% 46.17 0.3674 0.5400 v
Study Explorer Network Tree Plot Tree | | | "\\pmgreg;A Alerts/Warnings f

Select an object on which to get Help Met convergence tolerances Bind items Mext bus - 1



Simulacién dinamica

Automatizacion en PYTHON

u’f EAFACULTADNESEPYClase_PSSE\Parte_1.py - Notepad++ — O X
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ? X
a [ a8 e£$| |é’ |ﬁﬁaﬂ| £ 3‘u!tl = ;ELJII!. % | [of

Ee]_maq_F’anej dyr kd Eej_maq_Pane_Q dyr kd Ee]_maq_Panej dyr ki E]Parte_l Py ﬂl

1 # File:"E:\FACULTAD\ESEP\Clase PSSE\Parte 1.py", generated on SAT, MAR 31 2018 4:46, PSS(R)E release 34.03.02
2 psspy.cong (0)
3 psspy.conl(0,1,1,[0,0],[0.0, 70.0,0.0, 100.01)
- psspy.conl(0,1,2,([0,01,[0.0, 70.0,0.0, 100.01)
5 psspy.conl(o,1,3,[0,0],[0.0, 70.0,0.0, 100.01)
6 psspy.ordr (0)
7 psspy.fact ()
8 psspy.tysl (0)
9 psspy.dyre_new([l,1,1,17, ' '
10 psspy.set relang(l,1, )
11 psspy.machine array channel([1,1,1], ' )
12 psspy.machine array channel([2,1,2], ; )
13 psspy.machine array channel([3,1,3], ; )
14 psspy.machine array channel([4,2,1], ' )
15 psspy.machine array channel([5,2,2], ; )
16 psspy.machine array channel([&,2,3], ; )
17 psspy.machine array channel([7,23,11, ' )
18 psspy.machine array channel([&,3,2], ; )
19 psspy.machine array channel([9,3,3],z"""G3""", ")
20 psspy.machine array channel ([10,4,1], ' )
21 psspy.machine array channel([11,4,2], ' )
22 psspy.machine array channel([1Z2,4,3], ; )
23 psspy.strt 2([0,01, )
24 psspy.run(0, 0.1,1,1,0)
25 psspy.dist bus fault(2,3,0.0,[0.0,0.0])
26 psspy.run(0, 0.25,1,1,0)
27 psspy.dist clear fault(l)
28 psspy.run(0, 10.0,1,1,0)
29
< >

Python file length: 1,466 lines: 29 Ln:19 Col:59 Sel:0]|0 Windows (CR LF) UTF-8 INS




Simulacién dinamica

Graficar canales de salida

OPF  Node-Breaker
B8 ° Ea8a8at Kb s
ala N =ESEARNEL T
gRARAFAGan¢giyas. WODM =
B ] 3 foc [ BE |8 ! g af) 48 Ak A0 AN A A8 T L 3T LT 36 B T0 AU LY LS S B G TR oF Y G BE T

Dynamics  Subsystem Misc 1/O Control Window Integrations Help

T Sy

AR G I .

A6 40 B b W g

100% =

=

3 OV ACLE

- 8 X

b A‘ Tite Lgnd Files § 3 = ﬁ

b s

Plot Tr o x Bus Bus Mbas( [%-: Abrir X - s In a .
ot Tree hd Number Name Id (MVA r Type Min Exciter Semvice ype Max Exciter
-7 PlotData 16.500 G1 24 . ~ i o None O None
3 Channel Files » e, S . ™ > Facultad (E) > FACULTAD > ESEP > Clase _PSSE ~ () Buscaren Clase PSSE Pl s g it
[3 Comtrade Files 3} 13.800 G3 12 : - None O None
3 Functions Organizar ~ MNueva carpeta Save Case file (*sav, *.cnv)
A , -~ . . Slider Binary file (*sld)
& Descargas Nombre echa de modifica.. Pawer Flow Raw Data file (*raw)
(& Documentos [] salida_Parte_1_100ms.outx 31/03/2018 6:28 :z::ghgmec?agfé Data file (*raw, *rac)
m Escritorio [ salida_Parte_1_200ms.outx 01/04/2018 1755 | Dynamics Data file (~dyr)
= Imagenes | ] salida_Parte_1_250ms.outx 31/03/2018 9:02 Add Dynamics Data file (*.dyr, *.dya)
b Musica [] salida_Parte_1_500ms.outx 31/03/2018 9:00 Dynamics Snapshat Raw Data file {*srs)
Bus Location file (*lac)
» Objetos 3D | | salida_Parte_1_1000ms.outx 31/03/2018 &:31 Sequence Data file (*seq)
_ Optimal Power Flow Data file (*.rop)
# Videos Transactions Raw Data file (*.mwm)
% Windows (C) Machine Impedance Data file (*.,nwm)
' Slider XML file (* sldxml)
~~ RECOVERY (D:) Event Study file (*.evs)
- Facultad (E) Extended Channel file (*.outx)
Channel file (*.out, *.oubx)
- Facultad (E) Slider Template file (*slt)
< PSSE XML Configuration file (*xml)
[ ][]\ Machine /| Renewable Machine & Red v < Comtrade files (*.cfg)
\Dev'lce Modek;{{ Protection Models )\ Other Md All (*.sav, *.cnv, *sld, *raw, *raw, *.rac, *.snp, *.dyr, *dyr, *.dya, *srs, *.loc, *.seq, *.rop, *.mwm, *.rw
Nombre de archivo: v| Channel file (*.out, *.outx) ~
Qutput Bar v o X
1 16.50 Cancelar ~
2 18.0d
3 13.800 G3 1.0250 1.2498 85.00 -10.8¢€ 0.9919 46.17 0.3€74 0.5400
INITIAL CONDITIONS CHECE O.K.
Channel output file is "E:\FACULTAD\ESEP\Clase_ PSSE\Salida Parte_1_ 200ms.outx"
*** sShunt "™ 1" at bus 2 [ 18.000] ( 0.0000,-0.20000E+12) added ***
**%* Shunt " 1" at bus 2 [ 13.000] ( 0.0000,-0.20000E+12) deleted ***
hd

Study Explorer Network Tree | Plot Tree [ 4]+ ]+ ]\progress § Aerts/warnings [

Select an object on which to get Help Met convergence tolerances

Bind items MNext bus - 1



Simulacion dinamica
Graficar canales de salida

T S T o e e S S S e T (o S B R T (N Sl N T T TN T - ST SR =R, s [ s (7~ o SRV e S SR

-

Plot Tree ¥ 3 X | Pagel
= PlotData ESEP - EJERCICIO MaQUINA SINCRONICA
=--[d Channel Files &0
= . salida_Parte_1_100ms 75
L1 1-ANG_G1 70
.. 2-ANG_G2 65
[l 3-ANG_G3 ol M\
L1 4-P_G1 N\, A J/‘\
[15-P_G2 o S —
.1e-p_e3 | Arrastrar Y A
cL 7-0_G1 ‘\R :' v
rs-ac|canalesparal \ /W
L19-0_G3 U/
2 0-ec1| plotear
2 1-E_G2 —
.. 12-E_G3 M0
[ Comtrade Files 15
[3 Functions 10
5
0
-5
-10
-15
-20
0 1 2 3 4 5 B T B 9
Time (seconds)
v 1-ANG_G1: salida_Parte_1_100ms 2 - ANG_GZ : salida_Parte_1_100ms
v 3-ANG_G3: salida Parte_ 1 _100ms




Simulacién dinamica

Graficar canales de salida

|§-‘;— PSS®E Xplore 34 - New Scenario - Default Group - [salida_Parte_1_100ms.outx]

RRN=2N" BY'
100% ~ (| @& =)
% B [d = L4

) aw F-F GV-F
Plot Tree

=% PlotData
=4 Channel Fil

11124
[3 Comtrade F
=3 Functions

] s/

Insert Page

Insert Plot
Plot Attributes
Properties - Active Plot

Delete Series

Delete - All Plots

Delete - Active Plot Page
Delete - Active Plot

Copy to Clipboard

Multiple Y Axes
CrossHair Cursor
Chart Grid

X-Y Plots
Annotation
Draw Lines

Resize Active Chart

v

Study Explorer Network Tree  Plot Tree

- X
’.’Ty File Edit View | Plot Book | Power Flow Short Circuit OPF Node-Breaker Dynamics Subsystem Misc /O Control Window Integrations Help - X
i @.:7_-"]7_;—_“ an_i;l:* B4 Sk I = o — = e b & b 6 0 B e X oW T b | A Tite Ly s T )(:;Z;a;’;g:
E+t ml B &k x H&] .0 a0/« EHEQER%SE
FUNC - Add Function |D T
b A A8 T My M DT LT 6 B TG Y LY 6 S Bl e BB oF SR PR BE T D
PR || Page 1 Add Function
ARITHMET
sqri(A
5
e .. Arithmetic Function |sqr’[kA*A+B*B]IC
S]
o
T4 Channels
©
5 38 [] Add Data
= N
E c
= Channel File
< 25
©
w! 5
2
5 15
o | /\
=g /A /
5] / \
gl H \—'\\/ \J//\_/\/\
05
=+
0
0 1 2 3 4
Tin
W —4-P_G17-Q_G110 - E_
Qutput Bar - QX
50 BUS POWER SYSTEM SIMULATOR-——| Cancel ~
INITIATED ON THU, APR 05 2
New study initialized:
v

‘ ‘ | I\ProgrmA Aler‘t;Marningsf

Solution not attempted

Bind items Next bus - 1



Simulacién dinamica

Graficar canales de salida

ot Tree w 0 X | Pagel
1= PlotData ARITHMETIC FUNCTION
=4 Channel Files sqrt(A*A+B"B)/C
= . salida_Parte_1_100ms 5
Tl 1-ANG_G1
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[ Comtrade Files L 2
= Functions Arra‘Strar o
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T A(4-P_G1) canales g o\
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