Design of a Voltage Regulator Circuit of Solar Photovoltaic Powered Cathodic Protection System
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Photovoltaic cathodic protection is one of the possible solutions for the structures subjected to corrosion, mainly in oil and gas industries. In this paper, the study about the design of this voltage regulator with variable output for solar photovoltaic cathodic protection has been done. The system is based on a peak power tracker which is a microprocessor controlled DC/DC buck converter. It is used to match the maximum power point voltage of the solar panels to the charging voltage of the batteries.  And the buck-boost converter used between the batteries and the load in order to adapt the regulator   at all the cases of the figures imposed by the cathodic protection systems.

Usually, cathodic protection systems are working with constant current output which is the necessary condition to procure immunity voltage of the structures that strictly required preventing corrosion from occurring. In this work, the solution for this problem is given by an automatically adjustment  of the output voltage of the buck-boost converter to feed the load (sacrificial anode-protected structure) thanks to the microprocessor by generating the required duty cycle by way of its PWM output.

The developed system allows the solar panel to operate at  its maximum power point output (MPP), when the MPP changes, the microprocessor takes care of this and changes the conversion ratio (duty cycle) of the buck circuit to keep the solar panel at its MPP. The buck steps higher voltage panel down to the charging voltage of the battery. In this paper, the study about the design of this voltage regulator with variable output for solar photovoltaic cathodic protection has been done. 

