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  This thesis proposesǰthe compensating current control cooperated with active 
power filter (APF) using adaptive modulated model predictive control (AM2PC) for a 
power quality improvement in electric railway systems. This thesis focuses on the  
harmonic elimination, power factor correction, and load balancing of the source 
currents for power quality improvement.ǰ The enhanced synchronous detection (ESD) 
was developed from the synchronous detection (SD) by including the advantages of 
the SD method, the positive sequence voltage detector (PSVD), and the sliding window 
Fourier analysis (SWFA) to improve the performance of reference current calculation 
for APF. The parameters and rating of APF have been designed to be suitable for 
electric railway systems for power quality improvement.  
  The behavior of electric multiple unit high-speed train (EMU high-speed train) 
load is dynamically varied, which significantly affects the harmonic quantity in electric 
railway systems. Thus, an adaptive compensating current control system is necessary 
for power quality improvement. Consequently, this thesis proposes the compensating 
current control of the APF using an AM2PC. The AM2PC was developed from the 
modulated model predictive control (M2PC) by using a fuzzy logic controller to adjust 
the appropriate gain of the M2PC. The performance of power quality improvement and 
compensating current control of the AM2PC was tested using hardware in the loop 
(HIL) simulation. The simulation results show that the power quality improvement and 
compensating current control with the AM2PC can provide better results compared 
with the PI controller, model predictive control (MPC), and M2PC for testing at any 
electric railway system load conditions.  
  Finally, the hardware implementation of the power quality improvement with 
APF is also proposed. A single-phase rectifier with RL load acts as the nonlinear load 
in the system. This is the simplify system for power quality improvement in electric 
railway system in laboratory. The balanced and unbalanced loads are considered for 
testing in laboratory. For the experimental results, the proposed AM2PC can provide 
the better results in term of power quality improvement compared with the PI 

 



 


	Cover
	Approved
	Abstract
	Acknowledgement
	Content
	Chapter1
	Chapter2
	Chapter3
	Chapter4
	Chapter5
	Chapter6
	Chapter7
	Chapter8
	Chapter9
	Chapter10
	Reference
	Appendix
	Biography

