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ABSTRACT

This research work presents a three phase voltage sag detection by software phase—
locked loop (SPLL) method that using a Vd in the vector control for detecting. A SPLL model
that uses a lag/lead controller, is derived in order to analyse the system performance and filtering
characteristic by the use of bode diagrams and root-locus methods. Simulation and experimental
results are tested under both balanced and unbalanced voltage sag. The prototype is implemented
on a digital signal processor (DSP).

The experiments found that the prototype and proposed algorithm are capable of
detecting three phase voltage sags in a fast and efficient manner, In addition, the algorithm
guarantees the detection of both balanced and unbalanced voltage sags. The delay time is
maximum value for shallow sags and the point-on-wave is the instant where the voltage sags
begin. Hence, for a sinusoidal waveform, the detection time is maximum near the ZEro-crossing
area and would be minimum near the peak value of waveform, The detection time of the worst

case for a single-phase voltage sags is less than 1/4 cycle (5 ms).



