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ABSTRACT

This paper represents the simulation modeling of DC-DC convertor (boost convertor) in practice there are so many
design techniques available such as direct digital control, digital redesign etc. Before moving to implement such
techniques we require to design our controller in continuous s«fdomain in 8rder to get complete view about the
parameter variation in time domain. Since converter dynami€s's very importantto,study before the development of
real-time systems. PSIM (power electronics, motor drives, and dynamicfsystem simulation) simulation software
specifically designed for power electronics simulatighs is a tool designed forstudying the‘eonverter dynamics in an

easier manner.
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I. INTRODUCTION

In power electronics/Boost converter is thefbasic topology under DC-DC converter, whose behavior serves to
convert a DC ipput wvoltage to a HigherDC output voltage, which has been widely used in engineering. It is an
important step for designing of a Boost, converter is to model and analyze this converter according to the real
requiremeénts [1].For implementation of theyreal converter an engineer needs to possess the system behavior and its
dynamics. Controller design is. amadded advantage in practice if we want that system should respond according to
our needs. ‘It involves tedious mathematics to solve various integro-differential equations. As a matter of fact
semiconductor devices involved in‘the system brings non-linearity which further increases the work of calculations.

To have an insight with priorsknowledge boost converter operates in two modes:
e  Continuous Gonduction Mode (CCM).
e Discontinuous Conduction Mode (DCM).
So as assumed here CCM is easy approach for studying DC-DC converters and can better deliver the insight related

to boost converter operation.
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I1. Boost Converter

The overall objective associated to converter simulation is wholly dependent on the system circuit model. There are

two states associated with a boost converter:

1. When Q=0, Mosfet is OFF.

2. When Q=1, Mosfet is ON. .

Techniques for analyzing such a converter

1. Circuit Averaging Method.(CAM)

2

I11. CONTROLLER DESIGN METHODS

The design methods are broadly classified as follows:
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1. Transfer Function Based Controller Design Methods (TFBCD): System modeled here is Linear time
invariant (LTI) as well as Single-input and Single-output (SISO).

2. State Space Controller Design Methods (SSCD): System modeled here is Multiple-input and multiple-
output system (MIMO).

The adopted method to design controller is TFBCD since assuming system to be LTI and SISO therefore classical
techniques available are as:

¢ Root locus.

Bode diagram.

Nyquist Diagram.

Inverse Polar plot.

Nicholas chart.

The classical methods above are well suited methods g the results for lower
order as well as higher order systems, Bode diagr gners but it fails for the
non-minimum phase systems.

IV. STATE SPACE MODELLING OF

clear all;
clc

Vg=15; %input volatge
D= 0.4;%Duty ratio
L= 2e-3;%Inductance

a=[0 -(1-D)/L; ( /C =1/ (R*C)];
b=[1/L 0 Vo/L;04~-1/C -Ig/C]l;
c=[0 1];

d=[0 0 0];

ulabels= ['vg iz d'];
ylabels=['vo ig'];
xlabels=["'11l vc'];

M=zpk (tf(ss(a,b(:,3),c,[0])));
rlocus (M) ;
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It’s a non-minimum phase system due to

V. PSIM SIMULATION I\ﬁDEL OF ABOOST CON
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Figure 3. Implementation of Boost converter.
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Figure 4. Results when V2=15V and V1=20V.

Parameters are chosen for implementation as shown in M-file are as follows Vg=15;(input voltage) ; L= 2e-
3;(Inductance);C= 10e-6;(capacitance);R= 100;(load resistance).
Here we can conclude the system response with respect to the reference input which is found to be 20Volts by the
help of PSIM smart-ctrl option, where we can implement the controller using voltage controlled mode where type-3
compensation-controller network [12] is found to be suitable for the closed control of the boost converter.
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