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Objetivos del Webinar 1 SIEMENS
Ihg«ehuf\ty‘for(,{fe

Conocer el entorno grafico de PSS/E

Obtener conocimiento sobre los componentes eléctricos basicos de PSS/E

Ser capaz de modelar una planta renovable en PSS/E
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Esquema de la planta fotovoltaica SIEMENS

Ihg,ev\uffy for (A‘f?_

A

Red eléctrica

A

Linea de transmision

< Subestacion Transformador

Cables subterraneos

Transformador

ITS

Inversor
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Datos basicos de equipos

Modelo PSS/E

SIEMENS
lngenuity for tife

Red Eléctrica

Potencia de SC

Relacion X/R

Impedancias modelo Pi

— Longitud

— Potencia nominal

Transformador

Valores Nominales

Impedancias 1/0O

Admitancias 1/0

Devanados I/O

Grupo de vector

Cables Subterraneos
Impedancias modelo Pi

— Longitud

— Potencia nominal

ITS

Valores Nominales

— PQ Inversor

Grupo de vector

Impedancias /O trafo

Admitancias I/O trafo

Devanados I/O trafo
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Datos de Buses SIEMENS
Ilf\g«ehuf\ty‘for(,{fe

Bus Section | Substation Bus Base k| Area Area Fone Zone Owner | Owner |~ 4| Voltage | Angle Normal Normal Emergency | Emergency
Number | Number Number Name Num Name Mum Name Num Name {pu) {deal Vmax (ou) Vmin (ow) | Ymax (pu) Vmin (pu)
101 MNILIC-A 21.6 1! FLAPCO 7T PLAMNT 11 :GEN 1 2 1.0200 16.55 1.1000 0.9000 1.1000 0.9000
102 — NUC-E 216 1 FLAPCO FTOPLANT 11 2 10200 16.55 1.1000 0.9000 1.1000 0.9000
151 ENUCF’}'&NT 500.0 1! FLAPCO i 1 1.0119 10.89 1.1000 0.9000 1.1000 0.9000
1562 M MID&0D 500.0 1 FLAPCOD 1 1710171 Az 1.1000 0.9000 1.1000 0.9000
163 MID230 230.0 1 FLAPCO 1 FRSI' 1 0.9930 -3.24 1.1000 0.9000 1.1000 0.9000
154 _ DOWWNTH 2300 1 FLAPCO 1 - 1 0.9389 -9.89 1.1000 0.9000 1.41000 0.9000
201 ¢ {HYDRO 500.0 2 LIGHTCO 2 SECOMND 1 1.0400 6.16 1.1000 0.9000 1.1000 0.9000
202 EASTS00 L00.0 2 LIGHTCO 2 1 1.0088 -1.32 1.1000 0.9000 1.1000 0.9000
Bus Fixed Shunt Switched Shunt ,]'1. Induction Machine MNCSFCC
A S L I ] I\.Buses and Equipment !{ Branch )\. MNode-Breaker }1 Other _('

1 Buses con cargas o sin nada

2 P,V Q,0 Buses con generaciéon

3 V, 0 P, Q Bus swing (o slack) del sistema
4 No No Desconectado
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Datos de Buses SIEMENS

) ] _ Iug,ev\u 6{7 for Ufe
Bus Data Rfcmd » . s S L - u
Basic Data Grouping Data
Bus Number Bus Name Area
EAST230 2 Select ...
Type Code Base k\V Chwner
(1-NonGenBus +| 2300 2 Select .. '
Voltage {pu) Angle (deg) Fone
0.9666 £.52 2 Select ...
Limit Data I
Mormal Yma (pu) Marmal Ymin {pu) Emer Vmax (pu) Emer Vmin {pu) I
1.10 0.50 1.10 0.50
I 1
Co) [ow |
L ————

1 P,Q V, 0 Buses con cargas o sin nada

2 P,V Q,0 Buses con generaciéon

3 V, 0 P, Q Bus swing (o slack) del sistema
4 No No Desconectado
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Datos de Buses SIEMENS
Ihg,ehuffy‘foru'[e

V =220 kV
Tipo =P, Q (Non-Gen)

V =220 kV

Tipo =V, 6 (Swing)

V =30 kV
Tipo = P, Q (Non-Gen)

V =0,69 kV
Tipo =P, V (Generator) i
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Datos linea de transmision

SIEMENS
lngenuity for tife

From Bus From Bus To Bus To Bus | Id| Name| Term Node | Term Neode |Term Node| Term Node | Line R | Line X | Charging B In Metered| Line G
Number Name Number Name Num {(From) | Name (From)| Num (To) | Name (To) (ou) (ou) (Du) Service From {(pu)
151 | MUCPANT  500.0 152 : MID500 50000 1 0 0 0.002600 : 0.04600 3.500000 [#] From 0.00000
151 : NUCPANT 5000 152 : MID500 50000 2 0 0 0.002600 : 0.04600 3.500000 [+] From 0.00000
151 : NUCPAMNT 5000 201 { HYDRO 500.00 1 0 0 0.001000 : 0.01500 1.200000 [#/] From 0.00000
152 : MID500 &00.00 202 : EASTS00 50000 1 0 0 0.000800 : 0.01000 0.950000 []From 0.00000
< i
|\Ac Line / 2 winding }, 3 Winding }, Mutual } System Switching Device J, Multi-section ine }, 2-Term DC }, VSC DC }, N-Term DC }, FACTS }, GNE
| i i i I'KI Buses and Equipment }\Branch,{ Node-Breaker .}‘\ Other If
From Bus From Bus To Bus To Bus Line B Line G | Line B RATE1 RATEZ2 RATE2 Length Owner Fraction
Humber HName Humber Hame From {(opul| Tolpul | To (pul | (I as WA | {l as MVA) 1 1
181 NUCPANT 500.0 152 MID500 500.00 0.00000 ; 0.00000 : 0.00000 1200.0 1300.0 1.0 0.000 1 1.000
151 NUCPANMT 5000 152 MID500 500.00 000000 : 000000 : 000000 12000 1300.0 1.0 0000 1 1.000
181 NUCPANT 500.0 201 (HYDRO 50000 0.00000 ; 0.00000 : 0.00000 1200.0 1300.0 1.0 0.000 1 1.000
152 : MID500 500.00 202 EASTS500 50000 000000 : 000000 : 000000 12000 1300.0 1.0 0000 1 1.000
« i
'\ AC Line { 2 Winding }, 3 Winding }, Mutual }, System Switching Device J}, Multi-section ine }, 2-Term DC }, VSC DC }, N-Term DC }, FACTS }, GNE
| | I\I Buses and Equipment hBrﬂnChlr{l Mode-Breaker hOtherlf
Busi Busj
/1 /1
| - Rij + J Xij I
. L J
Modelo equivalente
en Pi de lalinea
/ B | 4
iR =l Bch == L iR
Gli+jBi T i =T }GuﬂBu
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Datos linea de transmision

Branch Data Record

E LR _TINRL

Power Flow | Short Circuit
Basic Data
Fram Bus Mumber 153 From Bus Name MIDZ30  230.00 In Service
To Bus Number 154 To Bus Name DOWNTN  230.00 Metered on From end
Branch 1D E_ Branch Name
Branch Data Owner Data
Line R (pu) Line X {pu) Ratings (| as MVA) Chwnier Fraction
0.006000 0.054000 RATE1 - 1 Select ... 1.000
’ 3000 [
Charging B {pu) Length RATED e 0 Seledt 1000
0,150000 0,000 3500 L
Line G From {pu) Line B From (pu) HA:Eé' a fdedes 1.000
0.00000 0,00000 RATE4 0 1.000
Line G To fpu) Line B To (pu) 0.0
RATES
0.00000 0.00000 nn -
0K | | Cancel
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en Pi de lalinea

Rii+ | Xjj

SIEMENS
lngenuity for tife

)|
/l

SI DG SW&C PTI



Datos linea de transmision SIEMENS

Ihg,ehuffy‘for&‘fa
R =0,0038 p.u.
X = 0,0057 p.u.
B=0p.u.
B,G=0p.u.
MBASE 100 MVA
Frecuencia 50 Hz r
Tension 220 kV k_n;l
v
Longitud 12,3 km MVA

R/km 0,15Q
L/km 0,72 mH
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Datos cables subterraneos SIEMENS
Ihg,ehuffy‘foru'[e

MBASE 100 MVA

Frecuencia 50 Hz
Tension 30 kV

Cable 1

R =0,01p.u.

X =0,0044 p.u.
B =0,0001 p.u.

Tipo Cable 1 3x1 XLPE 95 mm?2
Tipo Cable 2, 3 3x1 XLPE 50 mm?
Longitud Cable 1 0,3 km
Longitud Cable 2 0,45 km km
Longitud Cable 3 0,25 km. / MVA
R,/km 0,320 Q

L,/km 0,422 mH —_—> _km "

Cable 2

R =0,032 p.u.

X =0,0074 p.u.
B =0,0001 p.u
Cable 3

R =0,021 p.u.

X =0,0049 p.u.
B =0,00011 p.u.

C,/km 0,167 uF MVA
R, o/km 0,641 Q \
L, z/km 0,475 mH

2nf-C_ V2
km ~MVA

C, 5/km 0,139 pF

s
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Datos de Transformador SIEMENS

Ilz\gzv\ui\ly for Uft

From Bus From Bus To Bus To Bus Id | Name| Term Node | Term Node | Term Node | Term Node In Metered| YWinding 1| Controlled | Controlled Tap
Number Name Number Name Num (From) | Name (From)| MNum (Tol | Name {To) | Service Side Bus Side Positions
> 101 i NUC-A 21.600 151 | NUCPANT  500.0:1 0 [[]From :["]From 0: |Tapped
Control Mode | Auto Winding Impedance Admittance Specified R| Specified X| RATE1 | RATE2 | RATE3Z | Magnetizing | Magnetizing| Owner | Fraction
Adiust /O Code QO Code /0 Code {pu or watts {pu) (AVAY | (MVAY [ (MVA) G B 1 1
MNone [ 1Yes  Turns ratio (pu on bus bas Zpu (system ba Y pu (system ba 0.000300 0.013600: 12500 13500 1750.0 0.00000 0.00000 1 1.000
Owner | Fraction | Owner | Fraction | Owner| Fraction| Winding |Wnd 1 Ratio Wnd 1 Wnd 1 Angle| Wnd 2 Ratio Wnd 2 Rmax Rmin Vmax
2 2 3 3 4 4 MVA Base | (pu or k\) | Nominal kV| (dearees) (pu or K\ | Nominal kV | (pu. kV. dea)| (pu. kV. dea) | (Du
» 0 1.000 0 1.000 0 1.000 100.0000 1.0000 0.0000 0.00 1.0000 0.0000 1.10000 0.90000 1.10000
Vmin Wnd Connect Load Drop Load Drop |Impedance R (table X (table
_ | Whl Anale idea) | Comp R (pul| Comp X (pu) table corrected corrected pul
090000 000000 0.00000 000000 000030 0.01380
1 :tj
Ij Busj
- *
€
0
From Bus To Bus
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Datos de Transformador

Two Winding Transformer Data Remn“ ]

Power Flow | Shart Gircuit

[] Windina 1 on From end

Line Data
From Bus Number 101 From Bus Name NUC-A  21.600
To Bus Number 151 To Bus Name NUCPANT  500.00
Branch 1D Transformer Name
Vector Group E]
140 Data
Winding 10 Code Impedance 140 Code

Admittance /0 Code

In Service
[] Metered on From end

[‘I - Tums ratio {pu on bus base k) V] [1 - Z pu (winding k' system MVA) v] [1 - Y pu (system base) v]

Transformer Impedance Data

Transformer Mominal Ratings Data

Winding 1 Ratio Winding 1 Nominal
Specified R {pu) Specified X {pu) {pu) kv
0.000300 0.013600 10000 0.0000
U
Winding 2 Ratio ‘Winding 2 Mominal
Magnetizing G {pu) Magnetizing B {pu) {pu) kW
0.00000 0.00000 10000 0.0000
Winding (1-2)
Impedance Table Angle (dearees) Winding MWA
1] 0.00 100.0000
R table comected Xtable comected
fpu) fpu) Control Data
i Controlled Bus Controlled Bus
0.00020 0.01360 Number Name
COwner Data 0
Owner Fraction Controlled Bus Auto Adiust
On Winding Side ’ ’
1 1,000 Tap Positions Wnd Connect Angle
; o cowon
Rmax (pu) Rmin {pu)
0 1.000 1,10000 0,50000
0 1,000 Vimae (pu) Vimin (pu)
1.10000 0.50000
[ ok | [ cancel

Ratings (MWA) |

RATE1
1250.0
RATEZ
1350.0
RATE3
1750.0
RATE4
0.0 -

[Lm | »

Control Mode

Load Drop Comp

Load Drop
Comp R (pu)

0.00000

Load Drop
Comp X {pu)

0.00000
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Datos de Transformador SIEMENS
Ihg,ehuf\ty‘foru'[e

Potencia = 20 MVA
Load loss = 100 kW
Z=0,1p.u. (10%)

No load loss = 20 kW
| excitaciéon = 0,007 p.u. (0,7%)

Cambiador de tomas:
5 taps, £2,5%, 5%
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Datos de ITS

Maxima P y S nominal

Curva PQ

Datos de transformador
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SIEMENS
lngenuity for tife
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Datos de Transformador ITS SIEMENS
Ihg,ehuffy‘foru'[e

Potencia =5 MVA

Load loss = 25 kW

Z=0,08 p.u. (8%)

No load loss = 8 kW

| excitacion = 0,003 p.u. (0,3%)
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Datos de inversor SIEMENS
Iu?ehuffyforhfa

Bus Bus Id Term HNode | Term Hode | Area Area fone fone Code VSched | Remote In PGen PMax PMin | QGen | GQMax | QMin | Mbase
Number Name Num Name Num Name Num [ Name {pul Bus |Service| (MW) | (MW | (VW) | (Mvar)| (Mvar) | (Mvar) | (IMVA) |
101 i MUC-A 21.600 FLAPCO 77 PLANT 2 1.0200 0 750.0000: 810.000: 0.0000:¢ 81.193: 600.000: -100.00: 900.00
102 NUC-B 21600 FLAPCO PLANT 2 1.0200 0 750.0000 810.000 0.0000 81193 600.000 -100.00 90000

800.0000 : 900.000: 0.0000: 600.00: 600.000: 0.0000: 1000.00
211 HYDRO G 20.00 LIGHTCO SECOND 2 1.0400 21 600.0000: 616.250 ¢ 0.0000: 17.749: 400.000 : -100.00 ¢ 725.00
3011 MIME_G 13.800 WORLD FIFTH 3 1.0400 0 258.6571: 900.000: 0.0000: 104.04 : 600.000: -100.00: 1000.00
4| I | r
|, Bus }, Plant \ Machine ; Load }, Fixed Shunt }, Switched Shunt }, Induction Machine }, NCSFCC /

4 I 4 I FI [ ILBuses and Equipment ; Branch ,]'1 Node-Breaker ,]'1 Other 1'

oiolo oo
2 pa

1
1 v

206 URBGEM  18.000:1 LIGHTCO 2 SECOND -2 0.9800 205
1 2
1 5

S} ESHESHESHES

Bus K
£|>= AN p.u. on MBASE
O Modelo para
transformador
T, :1 X _ b
G T implicito
High
Voltage Bus Ge]r}g:f;’froilfgljp Generator
Terminal Bus
Bus K

N

p-u. on SBASE

ﬂ Modelo para
O transformador

explicito

High Generator Step-Up
Voltage Bus Transformer
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Datos de inversor
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i B
Machine Data Record - M
Power Flow | Shart Circuit

Basic Data

Bus Number 3011 Bus Name MINE_G  13.800

Machine 1D In Service Bus Type Code 3

Machine Data Transformer Data

Pgen (MW) Prnzze (MW} Pmirn (MWW} R Tran {pu)

258.6357 500, 0000 0.0000 0.00000

Qgen (Mvar) Qmac (Mvar) Qmin (Mwvar) ¥ Tran {pu)

103.6111 600, 0000 -100.0000 0.00000

Mbasze (MVA) R Source (pu) X Source (pu) Gentap (pu) 1

|

1000.00 0,07 0000 0.350000 1.00000
Crwner Data Wind Data

Ohwner Fraction Cortrol Mode

55 e 0,285 0 - Mot a wind machine -

Power Factor (WPF)
L] Select ... 0,308 1.000
|
a7 0.2 Flant Data
Sched Voltage Remote Bus
11 Select ... 0.077 1.0400 301
[ ok | | Cancel
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Datos de Transformador ITS SIEMENS
Ihg,ehuffy‘for(ife

MBASE =5 MVA
Potencia Max. =5 MW
Potencia Min. = 0 MW

Potencia Activa (MW)

0
-6 -4 -2 0 2 4 6

Potencia Reactiva (MVAr)
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Datos de la red SIEMENS
Iug,a«uffy‘for(,«‘fe_

X = 0,0488 p.u.
R = 0,0048 p.u.

MBASE 100 MVA

Tension 220 kv
== 9,3 kA
X/IR 10
2,365 Q
23,656 Q
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Pagina de contacto SIEMENS
Il«\?eb\uf\ly«foru'[e

José A. Mori de Santiago
[T Responsable de PSC
e o K| . RC-ES SI DG SW&C-PTI

Ronda de Europa, 5
28760 Tres Cantos, Madrid
Spain

E-mail: digitalgrid.es@siemens.com

siemens.com/power-technologies
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