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Abstract

A boost dc-ac inverter is one which is capable of generating in a single stage ac voltage whose peak value can be higher or lower
than the given input dc voltage. The major problem with this system is that the closed loop gain parameters kp and ki have to be
optimized because these parameters help us to get desired result with better system response by lowering the rise time, settling
time, peak overshoot and steady state error. Moreover when they are not optimized load line disturbances arise because of which
the stability of output voltage decreases and THD value increases. So to overcome these difficulties bacterial foraging algorithm
is being used.
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1. 1. Introduction

A boost inverter can generate a peak ac voltage higher or lower than the input dc voltage [1-6]. Battery sources,
photovoltaic solar systems [2] and fuel cells [S] are some of the major areas which involves the use of boost
inverters. The major disadvantage with the present day inverters is that the stability of the output voltage decreases,
THD value increases and the dynamic response of the system is not satisfactory [2]. The value of THD is reduced by
using closed loop system and optimizing the controller gain of proportional and integral controller constants
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respectively. A particular set of optimizing values for these parameters is obtained for a particular load. Bacterial
Foraging Optimization Algorithm (BFOA) is being used in this paper for obtaining these optimizing values. The
foraging behaviour of Escherichia coli bacteria is being replicated by this optimization algorithm. The survival of a
bacterium in a population is perceived as “survival of fittest” and is used for performance enhancement of this
model.

2. Proposed bacterial foraging algorithm based boost inverter (BFOABI)

Kevin M.passino was the one who proposed the BFOA which is actually derived by the social foraging behavior
of Escherichia coli bacteria. The optimization algorithm is based on the group foraging strategy principle used by a
group of E.Coli. A bacterium considers two factors for taking foraging decisions. The first one is the maximum
energy that it is able to get per unit time while moving in search of nutrients and the second one being its
communication with the other bacterium. Chemo taxis is the process by which a bacteria progresses in steps while
searching for nutrients. Thus the strategy of chemo tactic movement of virtual bacteria in the problem search space is
used in BFOA. When bacteria gets its sufficient food, it grows by increasing in length and a stage occurs wherein the
presence of environment causes the bacteria to break and produce an exact replica of itself which is termed as
reproduction. A sudden or an abrupt change in the environment can result in the movement of bacteria to some other
place or may get destroyed. From here we get the process of elimination and dispersal. The three underlying
biological mechanisms observed in a group of bacteria are chemotaxis, reproduction and elimination- dispersal and
these things are being used in the BFOA. A virtual bacterium is actually one trial solution and it is able to locate the
optimum solution by moving on the functional surface[7-8].

PWM converter switching, optimization of power converters and control of power converters involves the use of
BFOA. Examination of BFOA model has been done and is being shown in Fig. 1. The proposed system follows
small signal model based voltage mode control strategy. Kp and Ki values of the PI controller is being accurately
obtained with the help of BFOA. Load disturbances and line disturbances causes the rise time, peak time settling
time and steady state error to vary that will disturb the system response. Also for better dynamic response, we
formulate the situation into the given optimization problem which is given by equation (1) and (2). Objective
function:

F=(1+t,)(1+,)(1+P))(1+E,) (1)
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1
Fitness function= —— 2
F(e)

The BFOA design parameters are shown in Table 1.

Table 1. The BFOA design parameters.

Parameter Name No. Parameter Name No.
Population size 10 Elimination and dispersal loop size 2
No of iteration 10 Swim length 4
Chemotactic size 4 Dispersal probability 0.2

Reproduction loop size 4
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