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This thesis presents the harmonic elimination using Shunt Active Power Filter
(SAPF) for AC electric railway systems. The Le Blanc transformer is used to step down
voltages and transform the three-phase power system to two-phase (co-phase) power
system in power distribution of the railway system. The actual currents of the traction
load in Taiwan’s railways are considered for harmonic elimination in this thesis. The
SAPF structure is the back-to-back single-phase inverter with a capacitor for energy
strorage. It is called the Co-Phase SAPF. The parameters of Co-Phase SAPF are designed
by the conventional approach which depends on the PCC voltage rating and harmonic
load components of the electric railway system. The Synchronous Reference Frame
(SRF) harmonic detection method is used to calculate the reference currents for the
Co-Phase SAPF. The PI controllers are applied to control the compensating current
and DC bus voltage of the Co-Phase SAPF. For the performance testing of harmonic
elimination in electric railway system by Co-Phase SAPF, the hardware in the loop (HIL)
simulation technique using MATLAB/Simulink program and DSP board TMS320C2000TM
Experiment Kit is applied to simulate the harmonic elimination in the system. The
simulation results show that the Co-Phase SAPF and Pl controllers designed by the
proposed method can provide the good performance for harmonic elimination in the
electric railway system. The percentage of the total harmonic distortion (%THD) value
at PCC after compensation are reduced and satisfied the IEEE std.519-2014. In addition,
the Three-Phase SAPF is presented to compare the performance of hamonic
elimination in the electric railway system with Co-Phase SAPF. The comparision result
confirms that the Co-Phase SAPF provides better performance of harmonic elimination
and generates low power loss in Le Blanc transformer compared with Three-Phase
SAPF. Moreover, this thesis also presens the harmonic elimination of three substations

in Taiwan’s railway. The simulation result shows that the Co-Phase SAPF provides good



efficiency for eliminating harmonic in each substation. As the result, the harmonic

quantity in the power distribution system of three substations is decrease.
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