Energfa Solar Fotovoltaica

Capitulo 4

Simulaciones

> Inversor.
» Planta fotovoltaica 1.
= 1 Inversot.
=  Funcionamiento en isla.
= Cargal.
» Planta fotovoltaica 2.
= 1 Inversort.
=  (Conectada a red.
= Cargal.
» Planta fotovoltaica 3.
= 1 Inversot.
= (Conectada a red.
= (Carga 3.
» Planta fotovoltaica 4.
= 1 Inversort.
* Método pasivo de deteccion en isla.
* Carga 1/Carga 2/Catga 3.
» Planta fotovoltaica 5.
= 1 Inversot.
=  Método activo de deteccién en isla.
= Carga 4.
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» Planta fotovoltaica 6.
= 1 Inversor.
®  Método pasivo de deteccion en isla. Desconexion aguas arriba de la subestacion.
= Cargal.
» Planta fotovoltaica 7.
= 2 Inversores.
=  TFuncionamiento en isla.
= Cargal.
» Planta fotovoltaica 8
= 2 Inversores.

= (Conectada a red.
= Cargal.

4.1 Inversot.
fowm=1 kHz

Timestep=10 ns
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4.2 Planta fotovoltaica 1.

Energfa Solar Fotovoltaica

» CARGA 1: 0.8 MW, cos(=0.87. Funcionamiento en isla.
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Transformada de Fourier: Vnis

Energfa Solar Fotovoltaica

Peak: 265.8V

Peak: 0.3738 V
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Peak: 1.107 V

Peak: 0.1567 V
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Peak: 7.38 mV
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Transformada de Fourier: Vnza

Energfa Solar Fotovoltaica

Peak: 12.1 kV

Peak: 30.13V
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Peak: 13.07V
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Transformada de Fourier: Vioapc
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Peak: 11.59kV
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Peak: 0.4583 V
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4.3 Planta fotovoltaica 2.

Energfa Solar Fotovoltaica

» CARGA 1: 0.8 MW, cosp=0.87. Conectada a red.
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Transformada de Fourier: Vnia

Peak: 257.7V
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Peak: 0.8853V
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Transformada de Fourier: Viza

Energfa Solar Fotovoltaica

Peak: 12.22 kV

Peak: 101.3V
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Peak: 12.26V
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FPeale 11.79kV

Peak: 84.1V

T T T LT T 1T T
15 16 17 18 19 20 21 22 23 24 25 2/ 27 28 29 SUh

Trabajo Fin de Master

236

Juan Antonio Rodriguez Gonzalez



Energfa Solar Fotovoltaica

Peal: 111.7V

Peak: 0.4198 V
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4.4 Planta fotovoltaica 3.

Energfa Solar Fotovoltaica

» CARGA 3:1.5 MW, cos9=0.87. Conectada a red.
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Transformada de Fourier: Vnia
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Peal: 249.7 V

Pealz 1.595V
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Peal: 0.8759V

185 186 187 183 189 190 191 192 193 194 185 196 197 198 199 200 201 202 203 204 205 206 207 208 208 M0 211 22 213 M4 25 h

Peak: 0.1271V

985 986 957 905 989 990 991 992 993 994 995 995 997 995 993 1000 100v 1002 1003 1004 1005 1006 1007 1003 1009 1010 1011 10121013 1014 1015 h

Trabajo Fin de Master 245 Juan Antonio Rodriguez Gonzalez



Energfa Solar Fotovoltaica

1000—

L00—

o

-1000—

31INTA - LESA 32:N1B -LBSE 33 N1C - LBSC

Q00—

8604

800

750

F00— I | | k

I I I I I '
76 78 80 a2 84 t[ms]

31INTA - LESA 32:N1B -LBSE 33 N1C - LBSC

Trabajo Fin de Master 246 Juan Antonio Rodriguez Gonzalez



Energfa Solar Fotovoltaica

(K]
30
20| ﬂ
10 ‘) N
0 »ﬂ ------ N N - e B
o)} '| L
_20_
_30_
I I I I
0 20 40 60 80 tims]
4 NeA -N3B 5 N3B -N3C B NaC -N3A
(K]
21.0
20.0
19.0-
18.0-
17.0-
l l l l I I I I
70 72 74 76 75 80 82 84 t[ms]
4 NeA -N3EB 5 N3B -N3C B NaC -N3A

Trabajo Fin de Master 247 Juan Antonio Rodriguez Gonzalez



Energfa Solar Fotovoltaica

'u' W"""‘"’"

_‘l 5_
207 | | T |
0 20 40 B0 a0 t[ms]
T N3A & N3B 9. N3C
K]
12 5
12.04

1164
11.0
1064
10.0—
95
[ I I I I I I
74 76 78 30 82 84 36

I
g8 1 [ms]

TIMN3A

8 N3E 9 N3C

Trabajo Fin de Master 248 Juan Antonio Rodriguez Gonzalez




us

Transformada de Fourier: Vnsa

Energfa Solar Fotovoltaica

Peak: 11.81 kV

Peak: 31.63V
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Peak: 11.88V
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4.5 Planta fotovoltaica 4.

Energfa Solar Fotovoltaica

Métodos pasivos de deteccion en isla.
OVP/UVP y OFP/UFP.

Desconexion aguas abajo de la subestacion.

» CARGA 3: 1.5 MW, cosp=0.87.
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Energfa Solar Fotovoltaica

Antes de la falta. Transformada de Fourier de la tension de la fase A en el PCC:

Peak: 11.611 kV

Después de la falta:

Peak: 9.082 kV

1% 13 14 15 16 17 18 19 20 2 22 23 24 25 25 27 23 29 @ h
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Z.0oom sobre la tension de fase A en el PCC:

150

100

50

-50

-100

-150

-200

-250
0.1378 0.1378 0.1378 0.1378 0.1379 0.1379 Is] 0.1379

500

375

250 \
125

-125

-250

-375

-500
0.1472 0.1475 0.1477 0.1479 0.1481 0.1484 [s] 0.1486

£~ 49.87 Hz
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[kv]
20
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wf
_‘| 5_
_20_
[ [ [ [ [ [ [
0 20 A0 B0 20 100 120 140 t[ms]
10 PCCA, 11: PCCE 12: PCCC

Después de la falta. Transformada de Fourier de la tensién de la fase A en el PCC:

Peak: 14.09 kV

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
a 1 2 3 4 5 -1 T g 9 10 11 12 13 14 15 16 17 18 19 20 M 22 23 024 25 2B X7 2 29 30 h
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Z.0oom sobre la tension de fase A en el PCC:
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Leg|

L]

leg]

|
o

L

[ I [ I
a0 20 40 50 30 100 120 140 t[ms]

100 PCCA 11:FCCE 12: PCCC

Después de la falta. Transformada de Fourier de la tensién de la fase A en el PCC:

Peak: 11.34 kV

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 1 2 3 4 3 G T i 4 10 11 12 13 14 15 16 17 18 18 0 M 22 23 M 2 X O xwm o4 Il h
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Z.0om sobre la tension de fase A en el PCC:

2500

1875

1250

625

-625

-1250

-1875

-2500
0.1460 0.1465 0.1470 0.1475 0.1480 0.1485 0.1490 [s] 0.1495

1200

800

400

-400

-800

-1200
0.1572 0.1573 0.1574 0.1575 0.1576 0.1577 [s] 0.1578

= 50.15 Hz
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4.6 Planta fotovoltaica 5.

Energfa Solar Fotovoltaica

Método activo de deteccidon en isla.

Inyeccién armonica: 1 A, 500 Hz (h=10).

» CARGA 4: 0.8 MW, cos(p=0.98.

WHHEL
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Energfa Solar Fotovoltaica

Antes de la falta. Transformada de Foutrier de la tension de la fase A en el PCC:

Peak: 12.28 kV

Peak: 742V

Después de la falta:

T T T T T T T T T T T T T T T T T T T T T
g 9 10 11 12 13 14 15 16 17 18 18 200 M X2 23 24 2% 2% XM 249 30 h
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Peak: 1247 kV

Peak: 56.37 V

012'3'ei5'é?8s'l1'01'11'21'31'41'51?31'?1'81'92'02'12'22'32'42'52?32'?2'821:-13'01,1
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A

T T
100 120 140 t[ms]

13 LOADA

15 LOADC

Trabajo Fin de Master

292

Juan Antonio Rodriguez Gonzalez




us

Energfa Solar Fotovoltaica
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4.7 Planta fotovoltaica 6.

Energfa Solar Fotovoltaica

Métodos de deteccion en isla pasivos.

Falta 6 Desconexion de la red aguas arriba de la subestacion.

» CARGA 1: 0.8 MW, cosp=0.87.
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4.8 Planta fotovoltaica 7.

Energfa Solar Fotovoltaica

DOS INVERSORES.

» CARGA 1: 0.8 MW, cos(=0.87. Funcionamiento en isla.

T,
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W
2607
2404
2207
2004
I I I I I I I \ I
72 74 76 78 a0 82 &4 86 88 t[ms]
25 N34 26 N3B 27 N3C

Transformada de Fourier: Viza

Peak: 254.4V
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Peak: 0.7366 V

Peak: 0.2963V

190 191 182 193 194 185 196 197 198 199 200 201 202 203 204 205 206 207 208 20‘9 210 h
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Peak: 5.583 mV

955 956 957 955 959 990 991 992 993 994 995 995 997 995 999 1000 1001 1002 1003 1004 1005 1006 1007 1005 1009 1010 1011 101210131014 1015 h
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A,
520
GO0
580
560
540
520
500
480
|
I I [ I I I I I I
53 70 iz 74 75 78 80 g2 84 [ms]
43 N2A - LBS2A 44 N2B - LBSZBE 45 N2C - LBS2C
A,

1000+

500+
O -a-
-H00—
-10004
T T T
0 40 60 g0 t[rng]

Dol

40 LESA - N3A 41 LBSBE -N3B 42 LBSC -N3C

Trabajo Fin de Master 314 Juan Antonio Rodriguez Gonzalez



us

Energfa Solar Fotovoltaica

ke,
150
125+
120
115+
110
105
|
[ [ [ [ [ [ [ [ [
63 70 72 74 76 78 80 82 & [ms]
40, LBSA -N3A 41.LBSB -N3B 42 LBSC -N5C
(k]
30
20
10}
O_._ ] R
i
_‘]O_
_20_
_80_
[ [ [ [
0 20 40 60 80 tims]
4 N4A - N4B 5 N4B -N4C B NAC - NdA

Trabajo Fin de Master 315 Juan Antonio Rodriguez Gonzalez



us

Energfa Solar Fotovoltaica

(k]
227
219
207
19
18
17
16—
167
I I I [ I I I I I
53 70 72 74 s 78 80 g2 84 1 [mns]
4 N4A - N4B 5IN4E - N4C GIN4C - N4A
(k]
157

S0

-15—
| | | |
0 20 40 60 80 t[ms]
10:N4A 11.N4B 12:N4C
Trabajo Fin de Master 316 Juan Antonio Rodriguez Gonzalez




Energfa Solar Fotovoltaica
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Transformada de Fourier: Viuc

Peak: 12.02 kV
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Peak: 30.45V

Peak: 14.95V

185 186 187 188 189 190 191 192 193 194 195 196 197 199 199 200 201 202 203 204 205 206 207 208 209 200 2011 22 213 214 205 |
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Feak: 0.1089 V
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Peak: 27.74V
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4.9 Planta fotovoltaica 8.

Energfa Solar Fotovoltaica

DOS INVERSORES.

» CARGA 1: 0.8 MW, cosp=0.87. Conectada a red.

P
R
TR
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Peal: 1.0BV

Peak: 1.11V
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Peak: 0.15363V
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