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HYBRID SYSTEMS FOR CONVERTING RENEWABLE ENERGY OF SMALL VOLTAGE, 
INTEGRATED INTO A MICRO-NETWORK

The project is focused on the research, development and testing of an intelligent and flexible (configurable) small scale power system based on 
integration of three renewable energy sources: wind, hydro, and solar (photovoltaic) power, adapted to the available resources in Romania, in 
various regions of the country, working independently or connected to the grid. 

The project will cover the entire power conversion structure, 
including the design of adequate prime movers and new types of 
generators and power electronic converters, storage devices, power 
flow management system and load control. Some configurable 
structures (wind, micro-hydro and PV, all or a part of them, including 
their integration in a microgrid) will be proposed as experimental 
models, ready to be transferred to industry. There are proposed 
novelty elements regarding: low power wind turbine with integrated 
overspeed protection system, new generators configurations, and 
new topologies for power electronic converters and microgrid 
structures, optimal local control strategies and intelligent power 
system management. 

Politehnica University of Timisoara – Project coordinator 
Technical University of Cluj-Napoca – Project partner      
SC EETIM SA – Project partner
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Goal of the project

Short description of the project

Main activities

Project implemented by

Implementation period

•	Microgrid components modeling, simulation and design.
•	Microgrid components manufacturing, individual testing and 
integration in the experimental setup.
•	Design, implementation and validation of the control strategies for 
microgrid components.
•	Design, implementation and validation of the microgrid control 
strategy.
•	Results dissemination and know-how exchange.

Results
•  A new over-speed protection system for wind turbines. 
•  A new electrical reactive brushless dc generator with performances 
comparable with high energy PM generator, at low cost. 
• A new RF-IPMSG with high efficiency, maintenance-free operation, 
and high-controllability.          	
• A new AF-PMSG optimised for modular design.   A new multiphase 
inverter with adequate control for the proposed generators.     
• New multi-input dc-dc converters with high efficiency.       
• High power tandem inverters for load management.     
• Hardware and software package for power management, power 
flow control, individual converter control, and MPPT and other 
control strategies.
• Experimental microgrid system with integrated photovoltaic, wind 
and hydro generation.
• Technical papers will be published in top international journals and 
conference proceedings. 
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All the research results are the property of the project coordinator 
and its partners.
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