
PHOTOVOLTAIC INVERTER
SOLAR HERO

TEAM MEMBERS

XUANYU BAI 

JIAXIN ZHENG 

MOHAMAD ELSALEH

KHALED ALBANNAI

GTA 
Han Peng

Technical
Kristiyan Milev



CLIENT

•Dr. Venkata Yaramasu

• renewable energy

•high power converters

•variable-speed drives and electric vehicles



SCOPE OF THE PROJECT

Why choose Photovoltaic systems ?

•Less dependence on fossil fuels 

•Clean and reliable energy

•The prices for photovoltaic modules is decreasing



Background 

• The partial shading on large-scale PV systems

• Affecting the power output to the grid

• Develop the next generation large scale PV system



MAXIMUM POWER POINT  TRACKING (MPPT)

• The efficiency of power 

transfer from the solar cell

• Keep the power transfer at 

highest efficiency



MODULAR MULTILEVEL CONVERTER

•Converts DC To AC 

•Used in industrial application, in high power and medium voltages

•  MMC is the most advanced power converter topology for HVDC 

transmission.

• MMC known to have a flexible AC Transmission system 



MODULAR MULTILEVEL CONVERTER

•Advantages

•  Reduced harmonic distortion

• Input current with low distortion

• Lower power Losses

•Disadvantages

• Extra controller 

• Monitoring all capacitor 



PROTOTYPE 1

•stationary (αβ) frame predictive current control (PCC) scheme for a 

two-level voltage source converter (2L-VSC) feeding an 

inductive-resistive (RL) load.

• One of the reasons to use PCC is that we will have the possibility to 

learn and predict the future behavior of all switching states.



PROTOTYPE 1 SIMULINK

Demo File 1:Simulink model for PCC of 2L-VSC with RL 

load.



DC POWER SUPPLY 2L VSC

Predictive current control



Simulation results for three-phase and load 
current



Simulation results for three-phase and load 
current



PROTOTYPE 2 

• Implementing SPWM (Sine Pulse Width Modulation)

•Sending signals from SIMULINK to dspace  



PROTOTYPE 2 SIMULINK 



DSPACE Signalling 



PROTOTYPE 3

•Testing IGBT (Insulated-gate bipolar transistor)

•Testing the gating signals 

• Testing different output Pins on the interface board 



PROTOTYPE 3 GATING AND IGBT TESTING



Overall design 

 

• 12 IGBT’s

• 12 Capacitors

• 6 (2.5mH ) Inductors 

• 3 (5mH) Inductors

• 12 Gate driver’s

• 12 current sensor 

• 12 voltage sensor

• 1 interface board

•   wires



Schedule 
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Thank you ^^ 

And any question?


