



APPLYING D-STATCOM BASED ON NEW CONTROL METHOD UNDER SHUNT, SERIES AND SIMULTANEOUS FAULT CONDITIONS
ABSTRACT
This paper proposes a new control method for D-STATCOM (Distribution STATIC Compensator) control system. Operating this proposed control method enables D-STATCOM to mitigate all types of fault. This paper validates the performance of D-STATCOM system to mitigate power quality problems and improve distribution system performance under all types of system related disturbances and system unbalanced faults, such as series (open-circuit or open conductor faults) and simultaneous faults. Finally, mitigation of three line to ground fault by new control method and pole placement method is compared.
In this paper, the 12-pulse D-STATCOM configuration with IGBT is designed and the graphic based models of the D-STATCOM are developed using the PSCAD/EMTDC electromagnetic transient simulation program. In this paper, a new control method for mitigating the voltage sags, caused by unbalanced faults including series and simultaneous faults, at the load point has been proposed. The proposed method is based on two factors; firstly, integrating D-STATCOM and ultra capacitor energy storage system and secondly, using feedback in controller system for determining proportional gain of PI controller, intelligently. This proposed control scheme was tested under a wide range of operating conditions (under all types of series and simultaneous faults) and compared with classic pole placement method and it was observed that the proposed method is very robust in every case. In addition, the regulated VRMS voltage showed a reasonably smooth profile. Moreover, the simulation results were shown that the charge/discharge of the capacitor is rapid through this new method (due to using UC) and the response of the D-STATCOM is fast due to using a feedback in controller system. This custom power controller may find application in automated industries with critical loads. The reliability and robustness of the control schemes in the system response to the voltage disturbances caused by series and simultaneous faults are obviously proved in the simulation results.
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