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Abstract

Objective: This work aims to develop an optimal model of energy storage for a unified power quality conditioner
(UPQC) that not only has a large compensation capacity, but also can deal with the high frequency and deep
voltage sags without a significant cost, by effectively assembling EDLC sand batteries with a new charging
control algorithm.

Methods: All the attributes and external relations of performance criteria of energy storage are identified by using
a large amount of data on voltage sags. The criteria are most relevant in six key evaluation parameters:
capacity, compensation time, pressure rating, life cycle and stability. In this work, a numerical analysis method
is proposed to establish a comprehensive optimization system and a new control algorithm is developed for
simulation of energy storage performance.

Results: Optimal levels of energy storage are defined by per-unit values, and the performance based on
compensating voltage sags is also verified via simulation experiments.

Conclusion: It has been demonstrated that high frequency and deep voltage sages are effectively compensated,
and attributes of this optimization model such as life cycles and costs of the whole system are also controlled.
The optimization design has proven to be a viable, promising and instructional method for developing energy

storage in UPQC.
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