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D-STATCOM/POWER COMPENSATION/STATE FEEDBACK/PROPORTIONAL

CONTROLLER

This thesis presents power compensation with D-STATCOM for three-phase
power distribution systems under faulted conditions. D-STATCOM is one of shut-
type power compensators. Its main function is to regulate voltage level of a given bus
at a specified value in all operating conditions. Design of power compensation with
D-STATCOM for balanced three-phase power distribution systems is based on a
principle of state feedback while, for unbalanced three-phase systems, techniques of
fast detection of abnormal voltage and current waveforms are employed. In this thesis,
three different detection methods (sliding root-mean-squared method, park
transformation and pqr transformation) are used for benchmarking. Together with a
proportional controller in order to accelerate voltage and current responses, genetic
algorithm (GA) is selected as the optimization tool for obtaining their optimally
proportional gains. 2-bus, 4-bus, 10-bus systems and the 10" feeder circuit of PEA’s
Nakhon Ratchasima 2 (NM2) distribution network, having 131 buses, are used for
evaluation. The tests were conducted by using programming codes for the MATLAB
environment developed by the author of this thesis. From which satisfactory results, a

well designed D-STATCOM is able to compensate voltage profiles of a given feeding



portion under a faulted condition to resume their pre-fault voltage level within a very
short response time. In addition, this thesis provides methodology framework of
finding an appropriate rating of D-STATCOM for industrial applications. In this
thesis, design of D-STATCOM to regulate the voltage profile of the 6.6-kV electric
power distribution system of Padaeng Industry Public Company at Rayong plant was

illustrated as a case study.
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