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SIC BASED INNOVATIVE 3-PHASE GRID-TIED CURRENT-SOURCE 
PHOTOVOLTAIC INVERTER
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CONTEXT OF THE PV PLANTS AND INVERTERS http://www.pvresources.com
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• IPV(VPV) and PPV(VPV) curves of a single PV module

ELECTRICAL CHARACTERISTICS OF PV GENERATOR

• IPV(VPV) and PPV(VPV) curves of a PV array

Maximum Power Points (MPP)
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FUNCTIONALITY OF THE PV INVERTER 
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TYPICAL PV PLANT ARCHITECTURE

• Components of a typical PV plant
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USUAL PV INVERTER TOPOLOGIES 

2 levels 
voltage-source 
inverter

2 levels 
voltage-source 
inverter
+ boost DC/DC

3 levels NPC 
voltage-source 
inverter

3 levels NPC 
voltage-source 
inverter + 
symmetrical 
boost DC/DC

Current-source inverter
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COMPARISON OF THE VSI + BOOST VERSUS THE CSI
Grid 
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Output filter 3~ grid 
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- Directly elevating topology
- Suppression of the boost chopper, the DC bus and the link inductors
- Reduced switches blocking voltage
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• Demo-sites and inverter specifications

LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT

#1 demo site PV module (C-Si) #2 demo site PV module (CIGS)

ISC 5,7 A 1,91 A

IMPP 5,4 A 1,66 A

VOC 41,6 V 48 V

VMPP 34,88 V 36 V

P 191,5 W 60 W
Module 
number 96 336

Total power 18,4 kW 20,2 kW

PVSITES SiC based current-source inverter 
specification

DC maximum power 5 kW

DC maximum voltage 416 V

MPP voltage range at rated 
power 250 V to 416 V

Minimum starting voltage 140 V

DC maximum current 20 A

Number of MPP inputs 1
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• DC cabling and electrical characteristic 
for the 2 demo-sites

LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT

Electrical DC characteristic for 1 inverter, site #1
PVSITES CSI

PV modules in series 8
PV modules in parallel 3
Number of PV modules 24

DC maximum power 4,6 kW
DC maximum voltage 333 V
DC maximum current 17,1 A

Electrical DC characteristic for 1 inverter, site #2
PVSITES CSI

PV modules in series 8
PV modules in parallel 9
Number of PV modules 72

DC maximum power 4,32 kW
DC maximum voltage 384 V
DC maximum current 17,19 A
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Site #1 Site #2

Working voltage range at 5 kW



| 10FOR 154 F - INES Sustainable Places 2018 | BIER Anthony

• Power and control schematic

LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT

θ
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• Focus on the Maximum Power Point Tracking

LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT
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• MOSFET’s gate controls waveforms

LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT
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• Simulation results

LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT

VPV
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• Printed Circuit Board and packaging of the inverter

LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT
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• Experimental results

LABORATORY DEVELOPED INVERTER IN THE FRAME OF EU-PVSITES PROJECT



Commissariat à l’énergie atomique et aux énergies alternatives
Alternative Energies and Atomic Energy Commission 
17 av des martyrs 38000 GRENOBLE France
http://liten.cea.fr 

Établissement public à caractère industriel et commercial 
Public establishment with commercial and industrial character 
RCS Paris B 775 685 019

INES Site
Institut National de l’Energie Solaire
National Solar Energy Institute
50 avenue du lac Léman
73375 Le Bourget-du-Lac France
+33 4 79 79 20 00

MERCI POUR VOTRE ATTENTION
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http://liten.cea.fr/

