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The recent year ago, the voltage sag compensators are unable to handle neutral
current caused by unbalanced and/or nonlinear loads or unbalance source. This thesis
presents a 3-phase 4-wires 4-legs voltage sag compensator based on three dimensions
space vector modulation in abe coordinates which can handle the neutral current under
voltage sag and nonlinear load conditions. The topology of this hardware consists of
voltage sag detector, DC/DC converter, solid state transfer switch and 4-legs inverter. The
main advance of 4-legs inverter topology and algorithm lie in and extended range for the
zero sequence voltages and currents. The space vector modulation algorithm on abc

coordinates is much simpler and more intuitive than in afy representation, and thus

reducing the complexity of modulation algorithm and the computational load associated to

it. A 3 kVA prototype is established implemented on dsPIC microcontroller.
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This thesis has presented the experiments of 3-phase 4-wires 4-legs voltage sag
compensator based on three dimensional space vector modulation technique on abc
coordinates under 60% sag and 100 ms duration. The experiments have been setup to
unbalance load condition on single phase sag and three phase sag condition and also

simulated with a nonlinear load simulating as adjustable speed drive.

In case of single phase voltage sag (phase C) under unbalance load condition,
during sag duration voltage on phase C (V) reduces to 60%. The current on phase C (l¢)
also reduces to 60%. The sag condition and unbalance load increase the neutral current (1)
during sag. The voltage and current during sag conditions are compensated by the 3-phase
4-wire 4-leg inverter, so the critical load is supplied with almost constant voltage.
However, the neutral current is still constant which is caused by the unbalanced load
condition. In case of three phase voltage sag under unbalance load condition, the
magnitudes of all phase voltages and currents have been reduced to 60% of their normal
values. The voltage and current during sag conditions are compensated by the 3-phase 4-

wire 4-leg inverter, so the critical load is supplied with almost constant voltage and current.

In case of single phase voltage sag (phase C) under nonlinear load condition, during
sag condition the DC output of bridge rectifier reduces about 10 V from the normal
voltage. The input voltage of bridge rectifier are compensated by the 3-phase 4-wire 4-leg
inverter, so the DC output of bridge rectifier is constant. In case of three phase voltage sag
under nonlinear load condition, during sag condition the DC output of bridge rectifier
reduces about 20 V from the normal voltage. The input voltage of bridge rectifier are
compensated by the 3-phase 4-wire 4-leg inverter, so the DC output of bridge rectifier is

constant.

Therefore, the 3-phase 4-wires 4-legs voltage sag compensator based on three
dimension space vector modulation technique on abe coordinates is able to compensate

voltage sag under all conditions.
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