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Abstract. This paper presents a new method to supply single-phase loads using a three-

phase induction generator (IG). A combination between a voltage source inverter (VSI) and 

a dump load (DL) ensures, besides the phase balancing of the IG, the voltage and frequency 

regulation. The VSI operates at constant frequency – thus keeping the system frequency 

also constant - and deals with unbalances compensation, while the DL performs the voltage 

regulation. Simulations and experiments are carried out in order to highlight the reliability 

of such a configuration.     
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1. Introduction  

The actual tendencies on energy markets – due to the rapid depletion and 

enhanced costs of conventional fuels –, combined with growing concerns about 

the environment, have led to an important technical progress in the field of 

renewable energy systems. Among the renewable sources, hydro and wind 

remain the most competitive, mainly in stand-alone applications.  As Romania 

has a significant micro hydro potential, the micro hydro power plants (MHP) 

appear the most appropriate.   

For stand-alone low power systems based on micro-hydro, the IG is the most 

suitable, due to the following advantages over the synchronous one: price, 

robustness, simpler starting and control. On the other hand, this mode of 

operation is dependable on the prime – mover speed, capacitor and load. Thus, 

proper regulators for both voltage and frequency must be employed.  

In rural and isolated places with installed powers bellow 10 kW single-phase 

networks are employed. As three phase induction machines are available in a 

wide power range, their use for supplying single-phase micro-grids is of real 

interest (with some adaptations). Over the years, several topologies have been 

developed [1]-[5]. In [1], with the use of only one capacitor, several types of the 

Steinmetz connection are analyzed. The IG behavior when connected to a 

single-phase power grid is studied in [2, 3], where the authors analyze the Smith 

connection and the use of a transformer to inject current into the “free” terminal 

of the stator winding. For ∆ connected machines, the C-2C connection is 

employed, and a control topology is given by the authors [4]. In [5], for a star 




