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Large—ScaIe PV Power Plants - Top50

Power Location Description

1000 MW _ India Kurnool Solar
Gadivemula,
Orvakal,
Andhra Pradesh

1000 MW il china Yanchi Solar PV Station
Yanchi,
Qinghai Province

1000 MW e India Kurnool Solar Park
Gadivemula
Andhra Pradesh

850 MW - China Longyangxia
Longyangxia Dam, Hydro-Solar PV Station
Qinghai Province

648 MW ‘ﬁ India Kamuthi Solar
Kamuthi,
Tamil Nadu

600 MW e India
Karnataka

575 MW E USA Solar Star Projects
Rosamond, CA

550 MW EE usa Desert Sunlight Solar Farm
Riverside
County, CA

550 MW EE usa Topaz Solar Farm
San Luis Obispo
County, CA

350 MW E USA Copper Mountain III Solar
Boulder City, NV Facility

345 MW ; India Charanka Park
Charanka, PV power plant
Patan District

300 MW I I France Centrale solaire de Cestas

Cestas, Bordeaux
Gironde

On Grid

2017

2016

2017

2013-
2017

2017

2017

2015

2015

2011-
2014

2015

2012-
2015

2015

CONTEXT OF THE PV PLANTS AND INVERTERS

http://www.pvresources.com

 Some Examples of Large Photovoltaic Roofs

Power Location Description On Grid

20 MW +®; South Korea, Renault, Samsung 2012
Busan facility

13 MW l lBeIgium, Loghidden City, Katoen 2010
Kallo Natie

12z5mw [ Bty Interporto Padova 2010-
Padova 2011

12 MW e India, RSSB-EES PV Roof 2015
Amritsar System

11.9 MW I I France, Renault Solar Project 2012
Maubeuge

11.9 MW I I France, Renault Solar Project 2012
Batilly

11.8 MW — SPain, GM facility 2008
Figueruelas
— v e

11 MW — SPain, Seat al Sol, SEAT facility 2010-
Martorell 2013

10.6 MW I I France, Renault Solar Project 2012
Flins

10.5 MW I I France, Renault Solar Project 2012
Sandouville

10.4 MW I I France, Renault Solar Project 2012
Douai

9.2 MW B cormany, OPEL facility 2011
Risselsheim

9.2 MW I I France, Quincieux Car Port 2010
Quincieux

9.1 MW Bl France, Saint-Charles 2010 \
Perpignan International

8.6 MW BE ysa, Prologis facility 2011
Rialto, CA
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ELECTRICAL CHARACTERISTICS OF PV GENERATOR

e |I.(V.,)andP_..,[(V., ) curves of a sinale PV module
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FUNCTIONALITY OF THE PV INVERTER
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TYPICAL PV PLANT ARCHITECTURE

* Components of a typical PV plant

PV strings
NN DC contactors DC/DC converter DC/AC converter AC contactors
Transf if ded
L — x L o \ — ransformer (if needed)
PV cables _ I \ = /
R — AN 1 — AW AN — :
- =3 1 AC fuses Grid
DC fuses P R
Strings combiners ]
i Ifes
l‘( www.pvsites.eu
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Current-source inverter %

USUAL PV INVERTER TOPOLOGIES
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COMPARISON OF THE VSI + BOOST VERSUS THE CSI
Voltage-source_inverter + boost DC/DC

Grid Switches blocking
voltage voltage

400V, 1200V /1700 V
690 Vs 2400 V

Output filter 3~ grid
~100uH

YY"
*IYYYY
] AN

Link
:Z‘Finductors

HE 3

Voltage-source inverter

(IGBT+diode, MOSFET)

~10uF
=ct|onnal
ectionnal °—|

Grid Switches blocking
voltage voltage

OUtPUt filter 3~ grid i 400 Vs 900V /1200 V

I
1 690 V 1700V
. ) RMS
B = 5 O 1 9 . E ! I
! l: ; : ' skals byt
I 1 ! 1 ! | -
1 1 1 | : 1 1 N\
: 10|.||—=[: : a»r% c—o-%z : - _L ~10WF Switches e — .
| —e * | 0 : 1 : 1 Current uni-directionnal, vV K
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LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT

PVSITES

www.pVvsitfes.eu

* Demo-sites and inverter specifications

57A 1,91 A
DC maximum power
54A 1,66 A
DC maximum voltage 416 V
eV v MPP volt t rated
voltage range at rate
34,88V 36V power 250 Vto 416 V
191,5W 60 W Minimum starting voltage 140V
96 336 DC maximum current 20A

www.pvsites.eu

‘ PVSITeS - 18,4 kW 20,2 kW Number of MPP inputs 1

SUSTAINABLE -
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LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT
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* DC cabling and electrical characteristic
for the 2 demo-sites

PVSITES SiC PV Inverter DC voltage
and current range
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Electrical DC characteristic for 1 inverter, site #1 *  Electrical DC characteristic for 1 inverter, site #2 a

PVSITES CSI - PVSITES CSI 3

PV modules in series 8 . PV modules in series 8 i

PV modules in parallel 3 - PV modules in parallel 9 0

Number of PV modules 24 ) Number of PV modules 72 6 A0 e =0 - 2\510 A = w L =
DC maximum power 4,6 kW . DC maximum power 4,32 kW Iy eeeeeeees Ppv = 5kW «seeeeeee Ppv = 4KW «seeseees Ppv=3KW eeeeeees Ppv=2KW «seeeeee Ppv = 1kW I_site_#1 I_site_#2
DC maximum voltage 333V . DC maximum voltage 384V
DC maximum current 17,1 A : DC maximum current 17,19 A
BLACES oL A2-INes

Aix-les Bains, France
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LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT

Power and control schematic

PV generator Current-source inverter 3-phase grid
. DC CM filter DC DM filter AC DM filter ACCM filter RCMU  Relays + fuses a
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e L e . i ”
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* Focus on the Maximum Power Point Tracking

v

Measure of Vpy, et lpy,
Calculation of Ppy,

Variations Next

step
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LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT

* MOSFET’s gate controls waveforms
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e Simulation results
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LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT
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LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT

* Printed Circuit Board and packaging of the inverter
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LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT

* Experimental results
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Commissariat a I'’énergie atomique et aux énergies alternatives
Alternative Energies and Atomic Energy Commission
17 av des martyrs 38000 GRENOBLE France
http://liten.cea.fr

Etablissement public a caractére industriel et commercial
Public establishment with commercial and industrial character
RCS Paris B 775 685 019

MERCI POUR VOTRE ATTENTION

THANKS FOR YOUR ATTENTION

INES Site

Institut National de I'Energie Solaire
National Solar Energy Institute

50 avenue du lac Léman

73375 Le Bourget-du-Lac France
+334 7979 20 00


http://liten.cea.fr/

