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Presenting an Optimized Combinational Controller based on NSGA-11 for
Boost Switching Converter

Behzad Behnam, Payman Hajihosseini, Mohammad Mousavi Anzehaee

Abstract: The main goal of this research is to design a new digital controller for a boost-
switching converter in Continuous Conduction Mode (CCM), which operates in VVoltage Mode
Control (VMC). Boost converter transfer function in the mentioned modes have one Right Half
Plane (RHP) zero and a pair of complex poles while their places are severely dependent on input
voltage, reference voltage and converter elements. Parameters of the proposed controller have
been obtained by using a meta-heuristic multi-objective optimization method to gain an
improved converter behavior in startup, load change and reference voltage change conditions
along with appropriate gain and phase margins. The proposed controller is a combination of a
standard typelll controller and a PID controller with complex zeros. Simulation and experimental
results illustrate that converter performance based on the proposed controller has a significant
improvement rather than typelll controller. Main benefits of the proposed controller includes
achieving a suitable response in whole range of converter operation, not to need a current
feedback, appropriate stability and simple and cost-effective implementation.

Keywords: Boost Switching Converter, Meta-Heuristic Optimization, typelll Controller, PID
Controller with Complex Zeros.

! Continuous Conduction Mode (CCM)
2 Voltage Mode Control (VMC)

3 Right Half Plane (RHP)

4 PID With Complex Zeros (PIDWCZ)
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¢ Chattering

7 Overshoot

8 Particle Swarm Optimization (PSO)
° Digital Signal Processor (DSP)

! Uninterruptable Power Supply (UPS)

2 Power Factor Correction (PFC)

3 Duty Cycle

4 Sliding Mode Controller (SMC)

° Field Programmable Gate Array (FPGA)
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4 Pulse Width (PW)

! Non-dominated Sorting Genetic Algorithm I1 (NSGA-I1)
2 Simulink MATLAB
3 Pareto Front
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