



FAULT Detection and Mitigation in Multilevel Converter STATCOMs
Abstract
Many static synchronous compensators (STATCOMs) utilize multilevel converters due to the following: 1) lower harmonic injection into the power system; 2) decreased stress on the electronic components due to decreased voltages; and 3) lower switching losses. One disadvantage, however, is the increased likelihood of a switch failure due to the increased number of switches in a multilevel converter. A single switch failure, however, does not necessarily force an (2n + 1)-level STATCOM offline. 
Even with a reduced number of switches, a STATCOM can still provide a significant range of control by removing the module of the faulted switch and continuing with (2n − 1) levels. This project introduces an approach to detect the existence of the faulted switch, identify which switch is faulty, and reconfigure the STATCOM.

In this project, the method we propose requires only that the output dc link voltage of each phase be measured. This measurement is typically accomplished anyway for control purposes. If a fault is detected, the module in which the fault occurred is then isolated and removed from service. This approach is consistent with the modular design of cascaded converters in which the cells are designed to be interchangeable and rapidly removed and replaced.

The proposed approach was able to accurately identify and remove the faulted module. In addition, the STATCOM was able to remain in service and continue to provide compensation without exceeding the total harmonic distortion allowances.
Analytical expectations are verified using simulations in the MATLAB/SIMULINK environment, based on a detailed system model.
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DESIGNG SOFTWARE AND TOOLS:

MATLAB /SIMULATION Software and Sim Power Systems tools are used. Mainly control system tools, power electronics and electrical elements tools are used.
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