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This thesis presents a model and simulation of harmonic elimination in the AC
railway system of the Blue Line Airport Rail Link. In this thesis, 3 case studies are
proposed to illustrate different harmonic elimination methods, as follows:
modifications to the topology of the power transmission system, simulation of the
harmonic elimination effect using the harmonic data obtained from the measurements,
and simulation of the harmonic elimination results using harmonic data obtained from
harmonic characteristics caused by the conversion of electricity on the converter circuit
on the train. by simulating the installation of four types of passive filters, namely single-
tuned filters, band-pass filters, high-pass filters, and a C-type filter. The installation of
passive filters at substations and.on-beard was simulated in a MATLAB simulation
program. The simulation results will be compared to determine the harmonic
elimination efficiency and complies with the IEEE 519-2014 requirements for harmonic
control in electric power systems. In addition, four passive filter design guidelines are
proposed to be suitable for the power system and to effectively eliminate the
harmonics in the desired sequence. From the simulation results, it was found that in
Case Study 1, increasing the intermediate track sectioning between power feeders and
increasing the number of tracks. as a result, the impedance of the transmission line is
reduced and the amount of harmanics at the 'substation is slightly reduced. Study 2:
Using the data from the measurements to simulate harmonic elimination efficiency, it
was found that the C-type passive filter can reduce the amount of harmonics at the
substation the most, and when comparing the location of the filter installed between
the substation and on-board, it was found that installing a passive filter on-board can
reduce the amount of harmonics the most. and case 3, using the harmonic

characteristics resulting from the electrical conversion of the converter circuit. It was



found that the passive c-type filter and the installation of the filter on-board can

reduce the amount of harmonics at the substation more. Same as case 2.
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