MODELING AND CONTROL OF FUEL CELL BASED DISTRIBUTED GENERATION SYSTEMS IN A STANDALONE AC POWER SUPPLY

ABSTRACT

This paper develops a circuit model and controllers of fuel cell based distributed generation systems (DGS) in a standalone AC power supply. Dynamic model of the fuel cell is considered. It also described the circuit model and controller design of the fuel-cell-powered DGS to put the Battery in parallel to the fuel cell in a standalone AC power supply. To boost low output DC voltage of the fuel cell to high DC voltage and compensate for its slow response during the transient, two full-bridge DC to DC converters are adopted and their controllers are designed: a unidirectional full bridge DC to DC boost converter for the fuel cell and a bidirectional full-bridge DC to DC buck/boost converter for the battery. The paper. Illustrates fuel cell based distributed generation systems in a standalone AC power plant. Dynamic model of the fuel cell unidirectional/ bidirectional full-bridge DC to DC power converters for the fuel cell and battery. Circuit model of DC to AC inverter. Control system design. Simulation results of full-bridge DC to DC power converters with dynamics of the fuel cell and three-phase DC to AC inverter.

Control and stability of them grid-connected DGS, but their two-part paper deals with only PI controllers and does not have energy storage devices for transient backup. Also techniques to produce a sinusoidal AC output voltage with low total harmonic distortion (THD) in a three-phase PWM inverter have been reported, voltage controller in the outer loop and current controller in the inner loop is placed. To demonstrate the proposed circuit model and control strategies, a simulation test-bed using Matlab/Simulink is developed and various results are given, simulation studies which cover all the slow dynamics of the fuel cell, a voltage-current polarization curve of the stack, a unidirectional full-bridge boost converter for the fuel cell, a bidirectional full-bridge buck/boost DC to DC power converter for the battery, and a three-phase DC to AC inverter are performed for the fuel-cell-powered DGS to put the battery in parallel to the fuel cell in a standalone AC power supply .[image: image1.jpg]



