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ABSTRACT

UPQC is the comprehensive device that has the ability to solve most of the
power quality PQ problems which consists of two voltage source converters
connected back to back through DC link. Shunt active power filter SAPF
eleminates most of PQ problems in currents, and regulate the DC link voltage.
Series active power filter mitigate variety of PQ problems in voltage at the point of

common coupling PCC.

Voltage sag is one of the most PQ problems frequentely occurres in power
system and has significant effects on the sensitive loads. Most of voltage sags are
characterized by a duration and depth parameter. This simplified representation of
voltage sag characteristics does not take into account the difference in individual
phase voltages (unbalanced voltage) and the associated phase angle shift during a
voltage sag, so that special attention spent for the compensation of unbalanced sag

and phase variation in voltage.

Unbalance currents appear clearly in distribution system and have
cosiderable consequence on its apparatus specially the power transformer. Using dq
controller, unbalance current eleminated simultaneously with harmonic

minimization and reactive power compensation.

Adding new control circuit to SAPF, in order to sence voltage variation,
enhaces the UPQC capability to mitigate wide range of voltage sag keeping load

voltage and line currents at IEEE quality standards levels..

Stationary reference frame dq, quadrature voltage injection QVI, and presag
voltage injection PSVI are developed. An open OUPQC with lithiom ion battery is
proposed. Comparing the UPQC’S accourding to the power consumed, phase
voltage jumping, the THD and DC voltage level point of view is made.



A deep analysis of the performance of the compensation methods for
unbalance voltage mitigation in order to improve power quality for voltage and
current in AC line with rational UPQC rating is made. Some of sensitive loads
affected not only by magnitude of voltage sag, but also with phase jump of voltage
from it’s nominal value. It is found that PSIV is more suitabel for unbalanced
compensation than other two methods, because it restore the magnitude and phase
angles of the sensitive load to their original values also it needs less power compared
with the other two methods. Finally, OUPQC leads to minimize the rating of the

invertors to about 30% compared with conventional UPQC.
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