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Nowadays, with the growing need for energy from renewable sources and growing revulsion toward 
fossil and nuclear fuels and puts sustainable and green energy in the foreground. This paper describes 
a low-voltage grid composed of small domestic power plants fuelled by clean and renewable energy 
sources. The system has been extended with electric vehicle (EV) batteries and Hydrogen generation 
cells as storage devices. The working point and charging current of the system is controlled by 
complex multifunctional control unit capable of lowering extant harmonic distortion caused by the 
nonlinear loads. As another feature it also controls the voltage level in the low-voltage power lines. 
This control method can increase not only the rate of sustainable energy consumption but also 
improves the power quality. The inverter model is completed with a temperature-dependent 
parametric model of EV batteries and Hydrogen generating cell in Matlab/Simulink block for 
simulation purposes. The system is also equipped with a Smart Grid Interface. This enables the use 
of an outer reference signal can be fed into the local controller to operate the system as a part of a 
Virtual Power Plant. The main advantage of the model structure is that the building blocks of the 
system are implemented as independent standalone functional blocks and can be suitable for other 
simulation purposes like quick charge simulation of EV-s or Hydrogen generation models for 
chemical industrial processes etc. The growing number of domestic power plants generating 
electricity in a distributed manner can cause interference. This phenomenon and the control strategy 
eliminating it, can be examined using this simulation model as a possible future research direction. 
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