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AVERAGE CURRENT ESTIMATOR / FIRST-ORDER SLIDING-MODE
OBSERVER / SECOND-ORDER SLIDING-MODE OBSERVER / SINGLE-

PHASE PV INVERTER

This thesis presents an estimation of the average current flowing from the PV
panel connected to the capacitor and the input side of a single-phase single-stage full-
bridge PWM inverter. Such an inverter has an output side connected to the inductor and
the AC grid. The average current estimator directly calculates the average current of the
PV panel whereas the first-order and second-order sliding-mode observers evaluate the
instantaneous current of the PV panel and then the averaging unit calculates the average of
the instantaneous current. The closed-loop control system consists of a voltage-source type
PV inverter, PV panel connected in parallel with capacitors, inductor connected in series
with AC grid, PWM unit, grid-voltage sensor, grid-current sensor, PV-panel voltage
sensor, voltage controller, grid-current controller, phase-locked loop, MPPT, and the
average current estimator or sliding-mode observer which replaces PV current sensor. The
phase-locked loop receives the AC-grid voltage and computes the sine of the angular
position of the grid voltage. The MPPT obtains the average PV-panel voltage and the
estimated average PV-panel current. The product between the average voltage and current
is the average power generated by the PV panel and MPPT uses the slope of the curve
between the mean power and voltage in order to increase or decrease the voltage reference

of the PV panel. The PWM unit compares the output-voltage reference of the inverter with



a high-frequency triangular carrier signal and then creates four gate signals driving four
IGBTs in the inverter. The closed-loop control system has the inner loop controlling the
grid current and the outer loop controlling the PV-panel voltage. The voltage controller
yields the grid-current peak reference. The product between the grid-current peak reference
and the sine of the angular position of the grid voltage is the grid-current reference. The
current controller yields the output-voltage reference of the inverter. The simulation results
and the experimental results show and confirm the effectiveness of employing the average
current estimator and the first-order and second-order sliding-mode observers in order to

replace the PV-panel current sensor.
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