A COMPARISON OF THE PERFORMANCE OF CONVENTIONAL AND SOLAR PUMPS DRIVEN BY FREQUENCY CONVERTERS
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ABSTRACT: Frequency converters (FC), regularly used for industrial applications, have being adopted, in the last years, to drive photovoltaic pumping systems (PVPS), substituting inverters specially designed to operate with photovoltaic generators. Their use opens a variety of interesting applications to PVPS. In this paper we operate a PVPS with a FC on various modes. First, fixing the water head and varying the frequency input, allows obtaining the relationship water flow vs. input electric power. In a second operational mode, considering the frequency input as a parameter and varying the water head of the system. It can be determined in this way the best efficiency operating region as a function of the water head for a given operating frequency. A comparison of the performance of two pumps, a conventional and a solar pump, is made, operating either with the FC or a solar inverter. Restrictions of the operating modes are discussed: a) Operating voltages and currents, related to photovoltaic configuration and b) Operating mode: fixed voltage or maximum power point (MPP). For the fixed voltage configuration, it was determined the behavior of the system for diverse voltages, for the climate of Recife (PE-Brasil). The power delivered by the generator operating at the MPP is compared with the best fixed voltage mode. We also discuss the differences observed on the critical irradiance level, when the solar pump operates with the inverter or the FC. Experimental results with FC operating a conventional pumping system driven by a photovoltaic panel show that, improvements in its operational mode can still be introduced. We conclude that, in terms of cost-benefit relations, the FC exhibits effective possibilities to substitute, in practice, the equipment specifically designed for PVP systems.
