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decreased as speed of convergence is increased [6]. A particle
Abstract In this paper, an attempt has been made to highlightswarm optimization based controller is developed in [7] to
the importance of optimizing parameters of PI controller to pptimize the controller gain pameters.
contral the speed of DC drive fed by the boost converter. In thisBy taking advantage of optimization, in this paper, a new
paper, the designing procedure of boost converter is presented tg

minimize the switching losses. The effectiveness is examined inmethodology based on PSO is implemented. The remaining

open loop and closed loop operations. The conventional DAP@Per is organized as follows: The basic circuit diagrams
motor and brushless DC motors speed can be controlled to &/0ng with modes of operation are explained in seezion
preset value by choosing the appropriate control parameterschematic diagramasnd design parameters are explained in
using effective algorithm. In this, the objective function sections 3 and 4. The developed implementation
formulated is based on the performance times. The State‘i*nethodology, PSO algorithm and obtained results are
hypoth_esis is verified usingnecessary diagrammatical and depicted in sections 5 to 7. At last, paper concluded in
numerical results. . . . .
section8 with directions for future work.
Index Terms Optimal boost converter; Tuning Pl controller

parameters; brushed DC drive; brushless DC drive; Speed|| BASIC CIRCUITS OF BOOST CONVERTER FED
control of dc drive DC DRIVE

. INTRODUCTION In open loop control system, the effect of boost converter is

There are numerous converter topologies to obtain tﬁmalyzgd op agiven DC drive by connecting them in series as
. . . shown in Fig.1.

requred control operation [1]. Boost converter is used t~

increase the output voltage level by changing the switchir

operations of the converter. The duty cycle plays major rao DCSOURCE [ comventer [ Domowr |

in changing the output voltage level [2]. There are sorn

methodologies used to anage the stability using pole Fig.1 Block diagram of proposed open loop boost fed DC

placement techniques [3]. drive

Boost device is also a DDC increase device accustomed The effect of closed Iqpboost converter driven DC drive

increase the output voltage by dynamic shift frequencies L shown in Fig.2.

the device switches. These 2 basic processes of ene -

absorption and injection peesent a shift cycle [2]. Some

N:m.l

. iy BOOST | DC Motor/Brushless
management ways have specific the matter of managem| DCSOURCE ?|  convERTER >l " DCMotor
through pole placement [3]. The static and dynami L)
performance of the converter is enhanced using differe
controllers in feedback system. Commonly used controlle CONTROL |, Nactmat
are proportional and integral controllers [4]. The gains o CIRCUT €— Noer

these controllers are optimized in order to maximize th .
system performance. A breadth first (BF) algorithm is us fg'irSLOCk diagram of proposed closed loop boost fed

?n [5.] o optimi;e the PI controller gain values. ltis a n.aturt]ahe DC motor speed can be controlled by changing converter
msplrfed glgonthmand powerfull tool tg solve ConStral.ned.input appropriately. The actual speed is can be made to
optimization problem. Due to this, the time of computation 'rsequired speed by chaing the respective duty ratio of the

converters.

Revised Manuscript Received on May 06, 2019 The boost converter basic circuit is shown in Fig.3. It is
Grandhi Ramu, Depatment of EEE, Pydal€ollege of Engineering, equipped with two notinear elements. One inductor
KakinadaEast Godavari Disitt Andhra Pradestindia ted i . ith | d it ted

U. Salma Department of Electrical and Electronics Engineering, GITAM.Connec €d In series with supply and one capacitor connecte
Institute ofTechnology, GITAM University, Visakhapatna#wpdhra Pradesh, in parallel to the load. The

India. basi ; ; i
asic configuration consist
Prof. C. Dharma Raj, Departmentof E.C.E.,GITAM Institute of 9

Technology (GIT), GITAMDeemed to be University, Visakhapatnam, AndhraON€ MOSFET switch with
Pradesh, India. the support of parallel

Published By:
Blue Eyes Intelligence Engineerin(
Retrieval NumbeG5223058719/19©BEIESP 2515 & Sciences Publication

Exploring Innovation



Optimal Performance Analysis of Boost Converter fed DC Drive with Optimized PI Controller

connected diode.
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Fig.3 Basic circuit diagram of boost converter

The basic circuit of boost converter is shown in Fig.4. It
also equipped with two nelinear elements. One inducto
and one capacitor connected in parallel across the supply
load respectively. The basic configuration consist d

MOSFET switch connected in series with the supply.
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Fig.4 Basic circuit diagram of boost converter

. SCHEMATIC DIAGRAM OFBOOST
CONVERTER FED DC DRIVE

The schematic diagram of the boost fed DC drive is show

Fig.5.
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Fig.5 Schematic diagram of boost converter fed DC drive

0

(b) when switch is opened

Fig.6 Configuration of boost fed DC drive based on

switching operation

IV. DESIGN PARAMETERS OF BOOST
CONVERTERS

Comparatively, the output voltage in continuous and
discontinuous modes of operations can be expressed as

follows:
Mode of
) Boost converter
operation
i€ontinuous a1

r conduction

anede ¢l-D
iscontinuo 2 &
. V. =%+ Y

conduction 0 g 2L g!

mode G 0 x

Inductor L, = ViD

1=

value fopc

Capacitor — D

value 2er

. Changein parametewalue
% Ripple= 3100
Mean parametewalue
Percentage Max.value- Min. value,
ripple = - : 3100
Meanvalue

N Khgular _2'N

velocity T 60

P
Torque =-m
¥
Wher é, i 8Tt he tot al ti me

the converter, lo is the output current.

V. IMPLEMENTATION METHODOLOGY

There are two modes of operation based on switching Optimization problem
operation of MOSFET switch. The series inductor is chargeghe optimization problem is formulated to identify a set of

pe

configurations is shown in Fig.6.
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These constraints may be equality and/or
constraints. This  optimization  problem
mathematically expressed as
Minimise f{x,u)
Subjectto g(x,u) = 0; h(x,u) =0
where

can

u . aset of control parameters
X . a set of statparameters
g(x,u Considered equality constraint:
)
h(x,u :Considered irequality constraints
)
For this, system
transfer function is

formulated by converting
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ordered differential equation into linear model usindn this process, the inertia weight is deceased make issue w is

Aili nmodod in MATLAB rising performance in looking for optimum resolution. Its
without closed lop worth is decreased linearly from concegh wmax to wmin
-9.31e12 s"21.028e16 s 2.082el7 throughout the method. Appropriate choice of the load
provides a balance between international and native search,
5.788el14 s 4.031el7 associate degreed leads to less iteration to search out an

optimum resolution. Its worth is ready consistent with the

subseqant equation.

Wiax — Wmin

w=w, . — ,
iter, ..
For this system, closed loop is provided using PI controllgjhere
which has transfer function Wiae - Maxi inerti iaht
Kp s + Ki .I..cA : Maximum inertia weig
............ Wiz : Minimum inertia weight
_ _ S _ {t&Tmax: Total number of iterations
Inequality constraints considered foris problem are Kp 1oy - Present iteration number
rangesA [0 0.4] and Kiranges, [0 5]. The basic flow chart of the PSO algorithm is shown in

Here, we are using Hybrid Cuckoo search algorithm.  giq 7,

B. Objective function o
The objective function in this paper is formulated as

f(x,u)= min(Rise time)+min(Settling time)+min(Peak time)

This objectivefunction enhances the system performance to Random generation of initial parameters of each
obtain the required speed. This problem is solved using PSO particle
method explained in next section. l
Evolution of each particle by fitness function
VI. PARTICLE SWARM OPTIMIZATION

The fundamental PSO algorithm is developed by Kennedy in
1995. This is a nature inspiredgorithm by considering the
behaviors of fish schooling and birds flocking. This a kind of
swarm intelligence based technologies used to solve
constrained optimization problems. The basic flow chart of
this method is shown in Fig.1.
At first, this methods developed for two variables problem
and later on it is extended to multi dimensional search space
problems.
In this method, each control variable/particle is maintained
with certain speed and moves in solution search space. After
performing algorithmioperation, new velocity is calculated.
Using this, the new position of the control variables is
calculated. Out of this, the local best and global best positions
and respective objective values are identified. Fig.7 General fow chart of PSO
This can be formulated as an equation: After executing PSO, the global best Kp and Ki values
I{Ii:'.‘s."-i,'-ZWIV::'I.:E!' —cl.mndi.['Pbesr:,-— P;-f;f”'")—c:.'rand:.['Gbesri,-— P:;I.fs.v) arg placed.in cIo.sed. loop .boost fed brushed/brushless DC
: ' oo ' oo drive and simulation is carried out.

Modification of each searching point by dynamic
of PSO

Evolution of each particle by fitness function

Reach
maximum
Iteration

No

Pl::':'b'."—'l_" — F:-:.I:-E'r " '[;:‘_i‘ﬁ."

P i
n._ll L

where VIl. RESULTSAND ANALYSIS
i=1,2,..,Pandj=1, 2,...... . N To analyze the effect of operation of boost converter on the
N . No. of iterations system prformance such as output voltages, input and output
P : No. of control parameters currents, output power, speed and torque are analyzed.
W : Weight factor Casel: Performance of boost converter (open loop) on
c1,Cc2 © Chaotic constants considered to be equa Brushed DC motor.
rand1,rand : random values generated between 0 anc Case2: Performance of boost converter (closed loop) on

2 Brushed DC motor.
Case3: Performance of

[ritersl : New velodty of ith particle in jth dimension

) boost converter (open loop)
pier . Present position of ith particle in jt on Brushless DC motor.

’ dimension
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Case4: Performance of boost converter (closed loop) oourrents, output power, speed and torque for the given input
Brushless DC motor. voltage.

To show the effectiveness of the proposed methodology is

analyzed in terms of output voltage, input and ottp
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Fig.8 Open loop boost converter fed brushed DC drive
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Fig.10 Closed loop boost converter fed brushed DC drive
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Fig.12 Open loop boost converter fed brushless DC drive
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14 (g) Torque
Fig.13 Performance parameters of open loop boost
12k J converter fed brushless DC drive
10
[
4
2
G0 1 é 4 5 6
Time (sec)
Fig.14 Closed loop boost converter fed brushless DC drive
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