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A Review on Privacy Preserving
Authentication in VANETs

Greeshma TP
Depantment of Electronics and Communication
Vimal Jyothi Engincering College
Kannur, Indin

greeshmatpS@gmail com

Abstract-The potential growth in Mobile ad-hoc Network
triggered the Vehicular ad-hoc network (VANET) for traffic
security and cfficlency on roads, because once deployed they
could bring 2 pew  emvironment  to  drivers,Vehicular
communication in real time eavironment makes privacy a real
challenge, which might affect the large scale deployment of
VANETs. Researchers have proposed many solutions to these
problems. This paper provides a detalled study on different
privacy preserving  aothentication  algorithms  in  vehicolar
communication,We start the paper with an introduction to
system architecture and (he requirements needed. Detalled
discussion on different algorithms comes afterwards.

Keywords-  Authentication ,  Privacy Vehicular ad  hoc
network(VANET)

INTRODUCTION

Vehicular Ad boc Network (VANET) is considered
a5 one of the subsets of Mobile ad hoe
Network(MANET),which is an interesting topic  for
researches In. VANET each vehicles and it’s associated
blocks are treated as nodes which communicate among
themselves inside the network Thus in VANET vehicle to
vehicle (V2V) and Infrastructure to vehicle communication
(12V) are present All the vehicles become smart as On
Board Units (OBU) is installed which integrate the wireless
communications  between  vehicles, micro  sensors,
embedded systems These smart vehicles can improve the
driving cxperience by efficient exchange of messages
among vehicles. Morcover, drivers could be more aware by
their driving environment if messages concerning real-time
traffic conditions are properly trapsmitied and received.

Despite these prons,[11] VANET has come with their
own set of challenges, particularly in the aspect of privacy.
Lack of authenticated data shared in the network leads to
malicious attacks and scrvice abuses, which leads great
threat to drivers. Furthermore, as an example of Mobile Ad
hoc Network (MANET), the challenges and issues faced by
MANET are inherent in VANET too. Morcover, VANETS
are more challenging due (o their high mobility and large
scale deployment. Therefore a novel mechanism to be

Roshini TV
Department of Electronics and Communication
Vimal Jyothi Engincering College
Kannur, India
roshini tv@gmail com

needed to guarantee the basic requirement of VANET such
as authentication, integrity and nonrepudiation.

To enlighten the readers a system architecture and it's
requirements are provided in the introduction.

11 SYSTEM ARCHITECTURE AND REQUIREMENTS

The 3 main parts of a VANET system is described as
follows
)Trusted Authority (TA): A TA is the main trusted
admimistration in the Vanet network It has sufficient
computational and storage resources in order to get register
the vehicles. It controls the RSU wnit and provide proper
master keys for communication.

2) Road Side Units (RSU): These are infrastructures like
mraffic post fixed on the road side.lt is not trustworthy
always since aftackers can casly attack and get information
from this RSU is the entity which directly communicate
with vehicles

3)Vehicles : These are the moving nodes in the wireless
sensor network They have & On Board Unit(OBU) as well
as Tamper Proof Deviees OBU helps to communicate the
vehicle with other vehicles and the RSUTPDs helps for

cryptographic operations

Figure 1 : A typical vanet scenario
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Extreme learning machine based classification for
detecting micro-calcification in mammogram using
multi scale features
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Abstract- In the human body, there are some genes that are
lead to the growth of the cells . The mutation of these genes are
called cancer. Breast cancer Is higher in women, and which will
causes largest number of cancer related deaths among women,
Breast cancer rates arc higher among women in many countries,
To lncrease the results of hreast cancer and survival, early
diagnasis Is crucial. There are two early screening plans for
breast cancer: carly detection and sc ing. Limited resource
parameters with low health systems where most women are
disgnosed In the fate stages and should organize carly diagnosis
programs based on knowledge of the first signs and symptoms.
Many methods are used to test women to identify cancer before
all symptoms appear, Mammography is onc of the methods in
which un image of the breast used to detect and diagnose breast
cancer tuwmors, Micro-cakification can be found in mammogram
and it will indicate the presence of breast cancer, Preprocessing,
feature extraction and classification are the three impaortant steps
to detect the micre calcification in mammogram. And there are
different  classifiers used for the classification of micro
calcification. In this paper we analyze the performance of
tifferent classifiers and find out the best one for the classification
using multh scale features.

Keywords— Extreme learning machine, Gaber filter, K Nearest
Neighhor, Mammagraphy, Speed up robust feature

L INTRODUCTION

Mammography is the low dose Xeray to view and detect
changes in the breast tissue where the breasts are compressed
between two X-ray plates and it is flat so as to have a
complete view of all the areas of breast. A women's breast are
composed of glandular tissue and ducts. Mammogram is used
to detect breast cancer in women even if there is no sign of the
cancer and this type of mammography is known as screening
mammography. Screening mommograms consist of more than
onc X-ray images, or images of cach breast. Screening
mammogram can be performed in all women every onc to two
years afler the age of 40, Mammograms are also used for
tumor dctection which cannot be felt. By screening
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mammogram it is possible to detect micro-calcification. If
there is some signs are present then the breast cancer is
detected by mammogram. This type of mammography is
colled o  diagnostic  mammography.  [2](3].Diagnostic
mammography s when the  patiemt  has  additional
mammography image above and beyond the routine views that
are performed. One scenario is when an abnormality is seen on
the screening study and the patient returns for additional views
to further evaluate that finding. Another scenanio is when the
patient has s symptom like lump pain or nipple discharge
related to their breast,

The radiation dosce from the diagnostic mammography is
higher and also it takes more time to perform the
mammography because more breast images are used for
getting the sinus view from different angles. The observer may
develop a distrustful arca to make a complete image for the
doctors to make a decision.

Early detection of breast cancer improves the chances of
women for better treatment. IF the breast cancer is identified in
its carly stage then the survival rate can be increased. So it is
necessary 10 do a regular sereening procedure to detect breast
cancer at proper lime. However, studies conducted to date
have not brought an advantage of regular screening
mammography in women less than forty years of age or basic
screening mammograms taken before the age of 40 years. And
it has several disadvantages hke false negative and false
positive results [5][6].

False positive results occur if the mammogram shows
abnormal but actually there is no cancer. The main problem of
false positive result is that it will cause anxiety and other
physiological distress to the affected women. And also it will
leads to the further treatment procedures for the cancer and
causes physical discomfort, False positive results are mostly
found in women with age lass than forty, women who had
previous breast cancer, women who have dense breasts and
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A Survey on LLC resonant converters with
synchronous rectifier for EVs
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1 Istroduction

With the development of sooety and the increase in
the living standands # is bocoming wvery difficult 1o
cope wp with ever mcvemsing price of fossil foels.
Development of a mation means bewmer guality of
facilies, whach sgain requires encrgy. The fact thal
fossil fuels arent going 10 last forever has forced
mankind to sk of other alsernatives  Major
oy I probl lke globel warming
enveonmental pollution, ovone layer depietion amd
have rmsed ther ationtion 10 human as they groatly
affect the cheatic cycle. Thus m ooder to reduce the
emission of greenbouse gases several povenuments
around e woeld have boen mmplementing varows
policies sad schomes. Encounging he wie of Lead
froe petrol snd clectricity see g them T

firomn comvemtsnal meam  of  Eamsportation o
cectrifiod velwcles 13 necossitatod by these facton
Comtimvous rescarch i battery technology has beem
shic to put it into & frogeens we and also made
batienes moce coomomic Receatly bamery
tecknologies Buve boen under rescarch R the
spplications in clecune velucle  Thereby  bamery
chargeag 15 craticad for high dessity power chargiog

lmproving  charge densitty, efficiency and
decreming the charging time had hoen e gouls of
butiery rescarches. Al the DC-AC converters swnd
for bamery charging have Boom a consast arcd of

imerest for rescarch
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This paper peesents & ldemature sarvey oo LLC
resovant comvertons, which ssed in clectre vebacle's

bamery charping process. The next section gaves the
lacratse sarvey on vanous coavertons wwd e
checwic veluclke's humery chargiag and the lad section
gives the conchumion

] Lacratare susvey

Ihe capabalnty of an LLC sesonant comverser 1o
operate n & wide gt onge sl seralier switching
losscs rrakes Sem suitable W be used with e from
ond ACTDC comverters Fagure | bolow shows the
LLC resorant conventer owcuit

'
Y
\f

Figl LLC resomant converter

Mot of the time it operates wnder nosmsal condition,
but a1t has more steady voltage regulation it should
aleays be operad = resomant coedition
Complexity of the circun and having o proper
dewgn owthods laits i application. As in the
comventional design for LLC sesonant convenen us
an shermative of justselocting Q" walue, Rom the
theoretical analysis of thel L.C resonsst cucult ot the
high pain and resonant freguoecy a relatwonship
betweon the operating range and the swaching knses
can be poqaired and using thes refationship the corcen
can be designed 10 dave desiad efficiency. Ia onder
o achieve minimemn cosducton loss both in the
pomary and socondary wde, luper magnctring
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A SurveyOn Hybrid Energy Storage System
For EV With Regenerative Braking

ThayathAnkithaAjith
Department of Elecirical and Electronics
Vimallyothi Engineening College Kannur, India
ankithajith@ gmail com

Abstract « A 1ESS is successfully being used as energy
storage system Instead of using batteries alone . A HHESS
is able to bring tegetber the characteristics of various
storage systems thus yielding a strong storage system.
Studies and analysis have proved that the most efficient
HESS ks the combinstion of a battery and a super
capacifor. Several 11ESS topelogics including the pawer
electronic converter clreults are designed, implemented
and analyzed for improving the sehicle’s performance.
The research for better control technologies for 1ESS
for EVS including the RBS is an area of great interest
nowadays. Various costrol techoiques and strategies
are being derived and analyzed for a more improved
system performance. Regenerative braking spplied in
electric vehicle allows recyeling the brakingenergy this
isn't applicable in the conventional internal combustion
vehicles. Ia regenerative braking process, the energy
from the motor is fed back te the battery, as the

G Justin Sunil Dhas
Department of Electrical and Electronics
Vimallyothi Engineering College Kannur, India
agjustinf@gmail com

Thus an appropeiate way in fulfilling the requirement
of an electric vehicle is by making use of a hybrid
type of energy storage system. The hybrid energy
storage system topology 18 shown in the figure
1.Ibelow.

P dresnonl bk bowst  Bmery  Lowt
Loeverer

Fig 1.1 Bage HESS v EV

vehicle™s inertia makes the motor te operate in
geoerating mode. Regenerative braking improves the
efficiency of energy wtllization and prolongs the life of
the electric vehiche. This survey is conducted in order to
get a detail picture of recent advancements in EVs, their
energy storage systems, controlling methods and about
the regenerative braking which improves the efliciency
of the system.

In this circuit, bantery is connected directly to
the load and the super-capscitor is also connected to the
load through a bi-directional buck-boost converter. The
performance of the hybrid electric vehicles were
anslyzed in differentenvironment modes of operation
such as acceleration mode, cruising mode (electric
vehicle in moderate speed), and regenerative braking

Keywords: HESS(hybrid  energy  siorage  system),
RB(regenerative braking), EV (electric vehicle)

[ INTRODUCTION

The battery technologies have limitations of
accepting the charging currents which are reported to
be lower compared 10 discharge current. Thus, the
energy recovered dunng regenerative braking is
limited Therefore, the auxiliary system like super-
capacitor coupled with battery has considerable
advantages on the charge acceptance and life. The
fast charging 1s possible with high currents and
greater cycle life time as compared 1o batteries. But,
supercapacitors  have lower emergy deénsity as
compared to the batteries Battery alone as an energy
storage system in EV can regenerate power around
20°% of brake energy during regenerative braking
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mode [1].

The HESS for electric vehicle comprising of
a batery and 2 super capacitor is analyzed here. A
Buck converter is placed in between super capacitor
and battery to control the power flow from super
capacitor. A diode 15 placed between super capacitor
and diode such that they are parallel connected and it
is in reversed biased condition, preventing the flow of
energy from super capacitor to load during normal
mode of operationIn the circuil shown above the
harvest of regenerative braking is improved by the
elimination in the number of converters utilized for
this purpose. The braking energy harvested is utilized
1o charge the battery so as 1o keep the battery pack
from deep discharging during driving uphill and also
1o improve the vehicle’s acceleration]2] Without
exceeding the safety limit of the battery current, the
power capacity can be greater than that of the passive
hybrid Recent studies on hybrid energy sources prove
that the combination of ulira-capacitors and
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KY Based DC-DC Converter for Standalone
Photovoltaic Water Pumping System Employing Four
Switch BLDC Drive

Thrishna Jayaraj
PG Scholar, Department of Electrical and Electronics
Vimal Jyothi Engincering College
Kannur, Kerala, India
thrishnajayaraj@ gmail com

Abstracs—Selar based water pumping system is getting a broad
consideration, since solar energy is found to be the best solution
for the existing conventional encrgy resources. Morcover solar
PV (Photavoltaic) fed water pumping Is favored technique within
the remote reglons for different applications. In this paper KY
based DC-DC converter fed water pumping system with BLDC
(Brushless DC motor) is proposed. Veltage ripple redoction Is
one of the main advantages of KY converter with a high transient
response. For tracking the maximum power under various
irradiation conditions P & O Perturb and Obseryve) based MPIT
(Masimum Power Point Technique) technique is employed by
varying the duty ratio of KY converter. Instead of six switch VSI
(VoMage Seurce Inverter), four switch VSI is employed, where
cost saving is accomplished by decreasing the number of inverter
power switches. A BLDC motor s connccted to drive the
centrifugal pump, since it has advantageous feature while
connecting to that of PV generator,

Keywords—KY Converter, Four switch VSI, BLDC motor, MPPT
[, INTRODUCTION

SPV (Solar Photovoltaic) based projects are considered now,
due to the reduction of cost of solar panels as well as the
clectronic devices. Water pumping using SPV received wide
demand because of its vital and affordable nature of power
generation. MPPT technique is employed in most of the PV
based applications (1], From the different iraditional methods
of MPPT, P&O MPPT is considered better, where it captures
the maximum power under various conditions. Most common
type of DC-DC coaverter used for SPV and MPPT application
15 the BOOST converter [2). Conventional inductor-based
boost converter produces high - voltage ripple pulsating
current in output, As a result, large power losses will also have
occurred. A recent study focuses on the design of a KY
converter, possessing fast tronsient response, less voltage
reduction ete [3].

The cfficiency of the encrgy conversion in the solar energy
system will be high only at certain voltage and current
conditions a1t which the power will be a maximum, This
operating point is called Maximum Power Point (MPP). In this
project, the KY converter is controlled by Perturb and Observe
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(P & 0O) algorithm 1o track MPP at any irradiance condition
[4). The purpose of this paper work is to develop PV array fed
BLDC drive employing KY converter to boost the PV array
voltage and four switches inverter for conversion of DC
supply to AC supply required for BLDC motor. In the
proposed BLDC drive, the number of switches in the 3-phase
mnverter is reduced from six 1o four which results in great
saving in hardware cost and reducing the size of hardware. The
performances of the proposed system is analyzed through the
simulated resubts using MATLAB/Simulink environment,

11 PROPOSED SYSTEM

A new PV array fed BLDC drive has been developed in order
1o harness renewable energy source and to reduce the load
demand of EB supply. The system consists of KY Converter
fed by PV array 1o make the DC voltage of PV panel to the
desired value for inverter and four switch inverter to generate
varable frequency and variable voltage AC supply.

11 OPERATION OF PROPOSED SYSTEM

The block diagram of the PV fed BLDC motor drive
employing KY converter for PV arrmy MPPT and four
switches inverter for BLDC motor is shown in Figure 1[5).
The KY converter will buck or boost the DC voltage output of
solar panel in order to provide the required DC voltage for
BLDC motor [6]. The duty cycle for PWM pulses of KY
converter will be determined by P&O MPPT algorithm. P&O
algorithm is also termed as hill climbing, where both the name
indicates that the, providing certain perturbations, it captures
the maximum power by increasing or decreasing the voliage,
The four switch three phase inverter will generate the required
variable voltage and variable frequency supply for BLDC
motor [7]{8]. The ON or OFF pulses for the power switches of
inverter are determined from the signals obtained from Hall
scnsors. The speed feedback helps 1o achieve closed loop

operation.
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Optimal Tuning Of PID Controller For Switched
Reluctance Motor Speed Control Using Particle
Swarm Optimization

Nimisha K K
M. Tech Power Electronics
Department of EEE
Vimal Jyoths Engineering College
Kenal, India
nimishachettiyen(@gmail.com

Abstract-This paper describes the Design of controllers for
Switched Reluctance Motor wing technique such as Particle
Swarm  Optimization. Conventional PID  controller ks
nowsdays used [n most Engineering being acknow bedged ity
nbility to give up a superior control in power electronic
system, The purpose of this work s to design » speed
controlicr for the metor te achieve minimum time domain
Integral squared error. This work concentrates mainly on the
design of fecidback PID controller to achieve the minimum
Integral squarcd error and hemce the controller parameters
Ky Ky and ky are (dentified. It can be dene through PSO
Algoeithm, The medel of a converter works along with the
nlgorithm  which results with & robust fecdback PID
controller  was  developed  wiing  MATLARSIMULINK
software,

Index Terms-Active boost converter, Switched Reluctance
Motor, PID controlier, Particle Swarm Optimization Algorithm

1. INTRODUCTION

Nowadays the SRM has unique features like simple
structure, high efficiency, economic, controlling is flexible,
and high torgue at the starting in very high speed ranges [1}-
[3). Even though it has good festures it has extreme multi-
variable, nonlinear coupling and npples in torque due to the
special features in the SRM (4, 5] For ideal speed control of
Awitched Reluctance Motor, the traditional PID controller is
not enough and many scholars are carrying out researches to
have efficient speed control. By using a microprocessor the
four quadrant control is possible in SRM [6]. Based on fuzzy
logic, a high efficient speed controlling of SRM is used, but
the control of current 1s not done [B]. In order to have the
speed control of SRM in a cascaded configuration two fuzzy
controllers are used (9] In [10], in order 10 obtain optimized
control o new technique was introduced where fuzzy and Pl
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controller is used. A self-tuning technique for fuzzy and PID
is used for speed controlling in SRM drive system [11],

I MATHEMATICAL MODELLING OF SWITCHED
RELUCTANCE MOTOR

The feature of poles are found in the rotor as well as the
stator of SRM but fickd windings are present only on the
stator, The rotor of SRM is made up of laminated silicon steel.
The converter phase provides supply to the stator poles which
is in opposite side, The converter phase current is kept on and
off which s always synchronized 1o the rotor position. SRM
always obey the principle of minimum reluctance. Initially the
stator windmgs are got encrgized, this will generate magnetic
field, which results in reluctance torgue and thereby the rotor
will have the tendency Lo go to position where it has minimum
reluctance,

The k™ phase equation for SRM is given as:

dy, (0.i)
dt
Here Ry and ug represents the resistance and voltage
respectively. The y 4 and K, represents and flux linkage and
current respectively. 0 corresponds 1o the angle position of
current rotor. The v (0,i) which is the flux linkage, it is a
function of rotor angle position and the current and the angle

position of the rotor, this can be expressed as

w(i,0)=L(i,0) )

Here LG,0) represents the stator phase inductance.
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A Survey On Optimal Tuning Of PID Controller For
Buck-Boost converter Using Cuckoo-Search
Algorithm

Nimisha K K R Senthilkumar
M Tech Power Electronics Professor Department of EEE
Vimal Jyothi Engineering College Vimal Jyothi Engineering College
Kenla, Indin Kerala, India
nimishachettiyeri@ gmail.com rsenthilkumar@vjec ac.in

Abstract- The cancept of global warming has become 2 very big and make it reliable. Even though they are taking care of all
issue due to the rise in the kevel of consumption of energy. So the these things, the main concern is 1o maintain the voltage and
Increased efficiency rate of consumption of energy Is an inevitable the frequency within the allowable limits. This paper presents a
factor In our medern seclety. Many applications is In ueed of 2 review on various buck-boost converters and then control

high efficicat system. So inorder (o attain high efficiency, . £ 4
commonly de—de converters are being used. This paper reveals the techniques for the proper working of the power converter. This

study of various de-de converters and the controllers which is wsed paper akio suggests nn.:ing' ‘IM'_’"' for the emc_im tuning of
to cantrol the de-dc converters for efficient applications. Among the controller by considering their performance in accordance
the different de-de converters, the buck-boast converter is special with the comparison with the other algorithms.

beeause it has both step-up and step-dewn modes. So a study of
various buck-boest converters was carried out and the simplest s
and mest efficient with fewer losses was found. A servey on I LITERATURE REVIEW

various control technique that can be used for efMicient control of Different topologies were introduced for buck-boost

the buck-boost converter was dene. FID coatroller technique was : : . .
ly studied sod different ¢ slgorithas was suwblyand. converter in order 1o have an improvement in the efﬁgmy.
ey b it ; One of the best examples is a buck-boost converter with low
These algorithms was compared with each other by considering ? ¥
their performance and optimization ability in limited time period. “_’lus" stress and reduced conducting components. It is
different from the normal buck-boost converter.

Index Terms-Buck-boost converter, PID controller, Cuckoo- Cour
Search Algorithm &
ey
Y]
I INTRODUCTION
We all know that the energy consumption is increasing day "'CD ad & 'E} Cous
by day which will lead to increased level of global warming
isswes. It is very diflicult to decrease the level of consumption, Dy
o 10 have a sufficient energy life the only way is o increase L .
the efficiency of the energy consumption. Many applications L Co Ro¥Vo
require high eflicient systems. In order to achieve high 11N T =
efliciency de-de converters are commonly used, among them ) )
the buck-boost converter is more suitable as it has all the three ¥ig} Comvmter with low veltags steese sl vodored cumdatiog componmats
modes. The most important thing in the design of power system In this introduced converter the voltage stress expenenced

is to provide high quality of power and it should be always by the semsconductors is very less when compared 1o the
uninterrupted.  Moreover  while considering  the  complex conventional. When considering the case of active and passive
networks and sever interconnected systems it should be capable components in the cireuit, both the normal and the proposed
of avoiding blackouts. The main aim of the controlling strategy converters have the same number. Bul the conducting
is to produce and distribute power in a4 more economical way components are less in the proposed thereby reducing the
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Soft Computing Based MPPT Controller for Solar
Powered Battery Charger Under Partial Shading

Conditions
Neethu M Dr.R.Senthilkumar
PG Scholar, Department of Electrical and Electronics Professor, Department of Electrical and Electronics
Vimal Jyothi Engincering College Vimal Jyothi Engincering College
Kannur, Kerala, India Kannur, Kerala, India
neethum201@ gmail.com rsenthilkumar@ vjec.ac.in

Abstract : Solar irradiations received by the PV panel is
blecked by a moving or noa-moving object is known as partial
shading condition. The selar panel power output under partial
shaded will be a maximum oaly if the pamcl veltage is
maintained at the Global Maximum Power Point. The CMPP
can be determined from the Power-Voltage characteristics of
the partially shaded solar pancl and this voltage is called
optimum valtage, The battery charging may require a veltage
different from the optimum voltage. Therefore, a GMPPT
Global Maximum Power Point Tracking CUK converter s
employed that maintaing partially shaded solar panel voltage
at optimum value and buck or beost the solar panel voltage to
# value required for battery charging. The ebjective of this
work is te develop solar based battery charger ming CUK
converter with Maximum Power Point Tracking under partial
shaded condition by Grey Wolf Optimization algorithm The
simulation of the partially shaded solar panel fed CUK
converter for battery charging applications Is performed in
MATLAB - SIMULINK. The CUK converter in the battery
charging system is basically a buck-boost converter that
employs a single power switch,  Duty eycle of gate pulse to
power switch decides the power drawn from partially shaded
solar pancl. Therefore, the duty eycle is determined for
GMPPT using Grey Wolf Optimization algerithm which can
track the GMPP very fast for fast changing irradiances. The
simulation is performed for charging 5.8 AlL 48 V' Lithium-
lon batteries.

Keywords «— Maximum Power Point Tracking (MPPT); Partial
Shading Condition (PSC); Global Maximum Power
Poimt(GMPPT); Grey Wolf Optimization(GW0); Photovoltaic
Py

I. INTRODUCTION

The need for non conventional and clean sources of
energy is increasing throughout the world. With increasing
popularity of solar systems, there is always an eminent need
in making cflicicnt the PV system. The cfficiency of the
encrgy conversion in the solar encrgy system will be high
only at certain voltage and current conditions at which the
power will be @ maximum. Henee the operating point is
called maximum power point. It is found non-lincor for
power-voltage curve of a PV pancl and thercby it also
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depends  sunlight  irradionce and  temperature [ the
atmosphere . The variation in voltage and power due to
temperature is less significant when compared to sunlight
irradiance[ 1], Since the sunlight irradiance is not constant
throughout the day, the power output of a PV panel will also
not constant. Besides, the MPP will also shift with change in
sunlight irmadiance and atmospheric temperature[2]. MPPT
technique is to be used for achieve maximum power under
different  temperature and irradiance.  Another  major
problem associated with solar power generation s handling
Partial Shading Condition (PSC) due to passing clowds|3]
Under partial shading condition, the P-V charactenistics has
multiple power peaks (global and local maxima) The
ordinary MPPT techniques are fail to search the  Global
Maximum Power Point under partial shading condition
[4). Therefore the soft computing methods are used to
determine the global power peak by deciding the best duty
value for the CUK converter to remove greatest power from
PV array under shading condition[5).

In this paper, the partially shaded PV panel is
implemented by coanccting the solar panel in senies
configuration and setting irradiance level of each panel at
different values and connected via CUK converter for
Lithium-lon battery charging with GMPPT by using Grey
Wolf Optimization (GWO) algorithm.

IL PROPOSED SYSTEM

The block diagram of PSC PV fed CUK converter
based battery charging system with Grey Wolf optimization
technique is presented in Figure 1. The proposed PV system
consists of four PV pancls in series with various irradiations
to realize PSC, CUK converter and Lithium-lon battery. In
this project GWO technique is used to determine the best
PWM duty for the CUK converter to track GMPP under
Partial shading condition.
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Wavelet Modulated Inverter for WECS using
Permanent Magnet Synchronous Generator
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Abstract— I this paper, a better contrel techniques known as
wavelet modulation is propesed at the inverter side of wind energy
conversion system. Permanent magnet synchronoeus generator is
one of the generator used for integration of wind energy inte
power clectronle topaloghes due to its simple construction & It
provide direct coupling & number of pobes can be change easily. A
back to back converter topelogy Is the mest commonly used ene,
comist of rectifier on rotor side and inverter on grid side. Several
modolation techniques are there for the control of lmverter
connected to load side in 2 wind energy conversion system.
Switching pulses for imverter Is gemerated wsing dSPACEIIN
contreller. The overall system b modelled and performance Is
verified ia MATLAR Simulink & in hardware and obtalned Low
harmonic content and magnitede of fundamental component Is
high as compared 1o conventional technigues.

Keywords—Wind energy conversion system (WECS), Total
harmonic distertion (THD), Wavelet modulation (WM),

L. INTRODUCTION

As the wind power gencration has been increasing day by day,
it is important to design and sclect proper gencrator and
converters for WECS. Various types of generators and power
electronic topologics are used for integration of wind energy to
grid or isolated load. Sguirrel cage induction generator is a
simple, small size, low cost machinc having stable
performance, but it is a geared turbine with fixed speed [1]. In
a doubly fed induction gencrator stator is directly connected to
grid and rotor s connected 1o Joad side wsing rolor side
converter and grid side converter.  Active and reactive power
can be effectively controlled using this system [2]. But it is a
geared system having brush and slip rings, henee entire cost of
the system and failure rate is high [3]. Permanent Magnet
Synchronous Generator (PMSG) does not have brush, ship ring
and gear box [4]-[S]. It is simple in structure and can be dircetly
connected 1o wind turbine. Stator of generator is connected to
load using rotor side converter and load side converter [6].
Better control techniques are needed 1o reduce harmonic
distortion in the output side of inverters.
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Pulse width modulation (PWM) is the most widely used
techniques for the control of inverter, by increasing switching
frequency, THD decrcases, however this increases the
switching losses [7], Third harmonic injection technique adds
third harmonic 1o ¢ach phase of a three phase inverter. This
technique provide inverter output voltage as sinusoidal,
approximately same as that of AC supply, But it docs not
provide any information about the amount of third harmonics
to be injected [8] Space vector modulation and sclective
harmonic climination are the alternative concepts.  In space
vector modulation space vector concept is used for the
computation of duty cycle of the switches [9]. Opposite
harmonic climination is the technique used in selective
harmonic climination [10]. Both these are very difficult 1o
mplement [11).

In this paper a new techniques, known as Wavelet
Modulation scheme is applicd to inverter of a WECS. . It's a
sample based technigues [12]-[15]. Wavelet is like a wave that
first begin to zero and reaches to maximum amplitude and
decreases to zero amplitude again. The overall system is
modelled and performance is venified using simulation &
hardware results,

1, PROPOSED WECS WITH WAVELET MODULATED
INVERTER
The proposed system consists of a wind turbine coupled 10 a
PMSG, a diode rectifier used at the machine side and a wavelet
modulated inverter used a1 the load side which gives a high
quality vohtage a1 the output. Fig. 1 shows the circuit diagram of
proposed wind energy conversion system.

A, Waveler Modlation Scheme [12)

Wavelet modulation is a samphing based technique can be
done by creating two time instants at first, These time instants
are boundaries of rectangular pulses and these are interpolated
mto rectangular pulses in the second step. The sampling instant
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Abstract - The techno-socio economic considerations
have triggered the installation of more remewable energy
sources to the grid. Most of the renewable energy systems
are connected to the grid in o distributed manner. The
output of the rencwable energy sources like wind, solar
and tidal energies are highly uspredictable in nature as
the sources of emergy considerably depend on natural
conditions. The add of cffect of such these dinturbances
will affect the quality of the grid and iv more serious in
microgrids, The Nuctuating demand and the uncertainty
in the generation will affect the direction of the power
flow from node to node, This paper focus on a multilayer
machine learning procedure for identifying dissociative
behaviour of a grid at various nodes, methods to
effectively schedule and predict the power flow between
the nodes, thus by identify the islanding.

Keywords: Microgrid, Machine learning, Renewable
energy, Prediction, Power Now.
I INTRODUCTION

A major fraction of demand response in microgrids
is accommodated with distributed renewable eneegy
sources which include photovoltaic systems, wind
encrgy systems and fuel generators as primary sources
of encrgy (I]. The tidal, wind and hydro power
generation systems are located regionally in nature
which will be affected by transmission losses before
reaching the consumer [2). Output of a wind turbine
largely depends on air density, effective rotor swept
area, wind speed cte and the output of a photovoltaie
cell depends on effective swept arca of solar radiation,
the yield intensity based on the frequency spectrum,
average solar radiation linked to the cell etc. These
factors depend on area, region, scason, atmosphenc
conditions, environmental factors, weather conditions
etc [3). Every stated factor is uncertain, unpredictable
and unreliable to a great extent, and hence the output of
such renewable energy sources is highly Nuctuating or
disturbing [4]).

Disturbances can be classified as dependent or
independent, discrete or continuous, correlated or
uncorrelated, static or dynamic steady state or
transiert,  symmetrical and  unsymmetrical,
independent or accumulated [5]. Continuous or
unsymmetrical or accumulated false are dangerous in
nature to a microgrid which creates  added
complications other than that of its kind. Derivations
in the operation parameters will create the disturbances
in the magnitude of the power as well as voltage,

7814386 7200-318%31 00 ©2018 IEEE
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Current, frequercy [6).

For the economic mode of operation, most of the
microgrids arc operated in near Joading limit and
rencwable encrgy sources are integrated to the bus
nodes to meet the demand (7). The power flow
between the nodes is bilateral in nature which depends
on a number of parameters supplicrs gencrating
capacity, load demand, transmission losses, economic
factors, social concerns, domamn prionty and stability
concerns. Il there are more than two generating nodes,
the bilateral  transmissions also depend on  the
behaviour of adjacent nodes and state of power flows
between adjacent node points (8]

Scheduling the power flow by considering the
social, economic, technical and operating behaviour of
the individual clememts off the gnd even under
uncertain gencrating capacity and user behaviour is a
complex task [9]. [fihe negative tracing Jevel is beyond
a certain limit, system will fall under islanding [10)

This paper has three pants: the initial section focus
on the parameters affects the power tracing, the second
part on the methods to identify the power tracing and
the thizd part on the implementation and analysis of the
method [11]. Identification method has two layers, the
primary level focus on the production of initial values
of nodes for determining the power tracing using
regression and the second layer focus on determination
of power flow each node point [12]

1L POWER TRACING ANALYSIS
Power load tracing is determined by taken into

account of a number of factors such as social
constraints, economical compulsions, technical
motivations and safety concerns [13]. The contact and
co-variant effect of all these factors are considered and
each node point is analysed for the possible scheduling.
The steps for determining the power tracing includes:

1. The nodes with the status of overloading are
identified,

2. Generating nodes and magnitude of encrgy
produced in a node is identified. 1f there is a
scarcity of generating nodes, microgrid is
coanected to main gnd [15).

3. If the on-grid model is not available, the
possible options for load scheduling or load
shedding are taken, Ifthere 1s excess of energy
produced from the sources, a fraction of the
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DATA ACQUISITION AND CONTROL OF
MULTIPLE STATIONS USING HMI
AND NI USB-6212
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Abstract:This paper deals with the computer based
realtime contral of process stations wsing PI, PID &
MRAC controllers. The specific problem s system
identification for level and flow stations.The transfer
function of the system is obtained from the openloop
testing, and based on the parameters obtained the
controliers are vdeveloped. By the closed loop metbod
the PL, PID controllers parameters are also obtained and
the simulation is carried out in MATLAR , The real time
implementation is done by labVIEW with the help of PC
and DAQ card and both results are compared.The
Model reference adaptive controller (MRAC) is also
developed and implemented in realtime and the response
is compared with conventional controllers PI & PID for
the combined level & Mow process.

Key words: MATLAB, PiCentroller, PIDController
MRACNIDAQ card System ldentification

[, INTRODUCTION

An automatic control is accomplished by sensing the

water flow and then controlling the position of 2
control valve that control the flow of water through a
pipe. The flow project execution is: An orifice plate is
fitted in the water flow line that produces differential
pressure with respect to the flow, This differential
pressure converted into 4-20 mA range using a flow
transmitter, then it transmits into the DAQ card. The
designed controller will be generating the necessary
controlling signal with respect to the flow semsor
output. The controlling signal will be acquired by
DAQ card. The DAQ card transfers it 1o the P
converter which will transfer the electrical pulses 4-
20mA into preumatic signal 3-15psig to actuate the

978-1-5386-0796-1/18/$31.00 ©2018 IEEE

VIMAL JYOTHI ENGINEERING COLLEGE

CHEMPERI, KANNUR, KERELA

Shalet K.S Clint Augustine
Assist, Professor Assist. Professor
Department of EIE Depantment of EIE
Vimallyothi Vimallyothi
Engincerning Enginecring
College,Kerala, India. College,Kerala, India.
shalet@vjec.ac.in clintaug@ vjec.ac.in

control valve. On the same way the level process also
is & Multidoop Trainer set up mounted to a tank
whose level has to be controlled using a feedback
control loop. The level process execution is: The
measured nputs o the designed PL, PID & MRAC
will be provided by Level transmitter. The designed
Pl, PID &MRAC will be generating the necessary
controlling electronic signal. This signal will be
acquired by DAQ card. The DAQ card transfers it to
the 1 / P converter which will convert the electrical
pulses 4-20mA into pneumatic signal 3- [5psig to
actuste the control valve. By virual controller's
implementation, we are getting the freedom of
reconfiguration and flexibility of the control strategy.
After that, the level and flow station combined
together by DAQ and controlled by a single PC with
the help of LabVIEW soflware implementation,

The primary aim of this paper is to
implement  Virtual & real-time  instrumentation
controllers for Mow and level process station. This
Virtzal & real ime Instrumentation using P, PID &
MRAC controllers implementation are possible by the
Virtwal  Instrumentation  software LabVIEW
developed by National Instruments. We have used a
Data Acquisition board (DAQ) for interfacing with
the hardware and controlling by single PC, This DAQ
card s product of the similar company
Nationallnstruments
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Shino K Varughese Achala Prasad
PG Scholar Assistant Professor
Department of Depariment of
EIEVimallyothi EIEVimallyothi
Engineenng College, Engineering College,
Kerala, India Kerala,India
shinoskv(@ gmail.com Lexmi712@vjec.ac.in

Abstract? A car lke robot, path tracking is a problem of
practical in the field of robotics and antonomous
vehicles, The aim is to have a moblle robot follow a given
reference path autonomously. The Model Predictive Controller
(MPC) Is a controller which anticipates control input depending
on system current states. The Prediction and Control Horizon
depends on the states of the system, So, for high speed
applications more storage space of the computed siates may
arise, which intern results to large computational time of Model
Predictive Controller, To resolve this problem an Explicit Model
Predicrive Controller is implemented. Seliclation of MPC
regulators with short on-line computationalmandate and firm
sampling by varying the afffiction of optimization to the off-line
controfler design phase Is guaranteed by Multi Parametric
Model Predictive Control (MP-MPC).

Keywords: Car like Robot, Explicit MPC, Predictive
Control

[, INTRODUCTION

A car likerobot, path tracking is a problem of
practical importance in the field of robotics and
sutonomaus vehickes, The aim 1s to have a mobile robot
follow a given reference path autonomously, [ntroduction
of modern technologies such as power steering, antilock
braking and traction control has helped to reduce the
accentuation of the drivers. Present scenanio in the world of
automobile is complete automation of vehicle. To gan
trust on fully automated vehicles we need promising
technology which can guarantee fast and a safe joumney.
The same similar situation arises in the case of car like
robot. While taking the system for an application the
parameters such as velocity, time are of prime concerns.
The increasing velocity increases the vulnerability to slip
and roll over depending on the dynamics and condition of
the environment. In this scenario il is necessary to design a
controller that continuously takes the action on the system
The Model Predictive Controller (MPC) is a controller
which anticipates control input depending on  system
current states. The Prediction and Control Horizon depends
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on the states of the system. So, for high speed applications
mare storage space of the computed states may arise,
which intern results to large computational time of Model
Predictive Controller, To resolve this problem an Explicit
Since the lateral dymamic model of the system s
considered for the ease of computation the bicycle model
of the system is also done. To achieve the fast and sccure
traction of automated vehicle, prediction is imminent.
Computational complexity of conventional MPC can be
overcome by using Multi Parametric Model Predictive
Control successfully.

Il. CLMR SYSTEM

The same similar situation as in vehicle arises in the case
of car like robot .A car likerobot; path tracking is a problem
of practical importance in the field of robotics and
autonomous vehicles. The aim is to have a mobile robot
follow a given reference path autonomously. While taking
the system for an application the parameters such as
velocity, time are of prime concemms, The increasing
velooity increases the vulnerability to slip and roll over
depending on  the dynamics and condition of the
caviconment. In this scenario it is necessary to design a
controller that continuously takes the action on the system,
Most important skill of a driver is his ability to simulate the
vehiclke i advance, before applying controls, This demands
a predictive coatrol in vehicle automation which can
naturally consider constraints in caleulating control action.

Model Predictive Control (MPC) is a multivarable
control strategy which can naturally takeinto account
physical limitation of controlled plant. [t is a mathematical
method which usessystem model to predict its evolution
and thus can be able to compute optimal control action. In
MPC at cach sampling time optimal contrel problem often
for finite horizen (usuallyformulated via Quadratic
Programming (QP)) parameterized by current state
measurement estimation is solved. The solution, current
control actions for inputs is then applied tothe plant MPC
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Abstract- Control systom possesses kot of resewrch effors
towards the conwel of & Magnenle Levimation System (MLS).
The control of MLS hes the extensive sclemsific interest
becawse of the highly nonlinenr and sastoble features thus

the spxtem @ good chelcr for applications ke highspeed
trains, mapnenic Mearings wind nanmel levination and whration

isolation syutenes, esc. Severnl dymamic models of the system
haw beva proposed and for these models vavious control
wretepirs have boen wwed and comparing their performance.
This paper powerates the methods of control techoologies
implevn ented on the magnenic levitanion srdem.

Index Terms. Magnetic Levitation System (MLS),

controfier

L INTRODUCTION

The Magnetic Levitation System 15 one of the
most importast laboratory models for understanding of
control systerms. Though the system is very simple and
cusy o understand, both classecal and modern design and
control strategies can be used as the control technigues.
The system s method by which & ferromagnetic objedt s
suspeaded without any plrysscal support by the magnetic
fickds. The magnetic pressure provides an scceleration
spainst the effects of the gravitational fece For the
operation of magnetic levitation it has o be change the
strength of & magnetc field by any change in the
magnatude of current. If there is a need of more force,
then sending move cument through @ codl of wires will
produxe grester magnitude of magaetic force

The magmetic  levitation has  two  basic
penciples, The finst law w Famday's Law, which states
that «f there s any alter in the magnetse field gencrated by
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the loop of wire: tend 1o produce 3 change in voltage. The
Law of Henexch Lenz  gives doection of the Forces
crested by Farnday's law, stases that “The emf induced in
the circuit always x5 in the directioa of current flows
through circuit which opposes the change in the magnetic
flux produces the emf™ The system has  highly
monlinearsty and matability [1]. Thus the control of the
systems has a considerable scientific interest. The system
high-precision posstoning [2], [3]. These advantages
make magnetic levitaon systems used for high-speed
trains,  vibration isolstion systems, magnetic bearmngs,
and wind twuenel levitation [2], [4). [5]

Plentiful comtrol solutions sre proposed for the
systems, like foedback lincarization techmigues, which
sced & vary acowrale model, thus represent & major
problem that an exact dynamic is difficult w0 get [2],
because of the inbailt nonlinearities and variution of the
gain of the system due to vanation of distance between
magnet and ferromageetic objoct Other contiod method
are based on the dymamic model s bberalized and
controlied &l nomunal  operating  poines.  Differemt
controllers ntroduced for the levitation systoms are
shding mode, nonkinesr, PID, back siepping, and fumzy
sournl metwork comtrollers ¢tc bave boen proposed,
provides more accuracy  aad  robustoess  against
monlincarstics present in the system

1l Control Techniques

The objective of the lserature survey regarding
w0 the design and mmplementation of varous comtrol
system  for pagnetic  levitation  system  Different

controllers are istrodeced for the system m onder to have
an improved and coetrolied performance
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Survey on Different Control Schemes
for Distillation Columns

Thaadevi A P G Gilan Devadhas Shine MM
PG Scholar Professor Assist. Professce
Department of EIE Department of EIE Department of EIE
Vimal Jyothi Engincering Vimwal Jyothi Engloecring Vienal Jyothi Eagecenng
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Absurocy: Distillesion column is the widely wind
important  parting  techniguwe in  petrochemical
industries, where purity of components plays an
lmpartant rode. Modeling of disiilation colwmn and
coutrel is considered 1o be an intricate task becawse
the plant bekavior is wvwally now lnear and kighly
imteractive. So a stwdy of variows control schemes
was carried owt A swrvey on veriows comgrol
technigues that can be uwsed for efficiems control of
the Distiiavion column was done. Several comrol
techniques were deeply studied and analysed. Alvo
compared with cach other, by comsidering their
performance on the basls of parameters ke seuling
HNme, overshowt eic.

Keywonrds: Distillation colwmn, MIMO systems,
Mulri-loop comtrolier, FMPC, LMRC

L INTRODUCTION

Disallatioa columns constitute an important
role in most of the petro-chemical cogimecring plants
It is the most vital parting o punifying sechnigue in
chemmcal process sndustries across the globe,
In industries redection in energy coosumption and
enhancoment in quality of products can be achieved
by smintmineng proper distiilaton conwrol However,
both distdllation codemn modelemg sd comtrol we
difficult task Because the plant bebavior is usually
highly noalincar, som statbomary, interactive, und &
sibect 10 constrsmts and distarbances

The distallation process sxcledes a number of
systems as shown in fig | incheding a column
consisting of & semnber of trays, & condensad, redoiler
reflux drum el The muxture, which 5 to be
scparated from its consttuents, s fed through the
mad-section of the columa The separation of
constiteents  depends on it bolling points.  The
column s divided 1m0 two egons the enriching
socoon, m which concentration of gascous
componcnts will be highor and strippung section in

078-1-5586-0796-1/15$31 00 €2018 [EEE
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which the concentration of liquid s maore. Main aim
of most of dmsdllation comtrod 5 %0 mantmn the

destillate composition

| r—mTe
—vy - l
4 - &2 | St
cviteq - b
o g oo
L T | e
I
e e
- —t% .
- ! bt

Fig 1 Dastithation Codamn

Between the trays, o buge amount of beat
transfer ocours im the dEstillation columm.  Thus,
omerges the nood of suable  design and comtrol for
an eaergy efficient process, o ges the wp and the
bottom products of deswed quality and the whole
process mside the distillasion column being more
coonomic.  Viarous control  strstegis  lave  boem
designod and mre bemng wed for comtrolling the
dustillanon process o masntan the composition of top
and the imermedmte peodicts. In this paper,
modeling tochnigues and difforemt effective control
schemes for distillstion cobumn is discussed.

H LITERATURE REVIEW

As the complexity of the sysiem ecreases the
demand for the comwod straieges alwo Incresses
Being & multivarable systemy,  distillation columa
poses substantial effects of coupling or interaction oo
the comwol action. leerctions and the moubles
caused by them are always considercd while the
desigmang of mmltivanable comtrol systemms for
distillation colummn. Ia industnes, most of the
columes we controlled by SISO comtrollers and
sormmlly only ooe siagle composition s routinety
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Control Schemes For a Nonlinear Conical
tank System

Thara Nk Shunu MM
G Scholae Assist Profossr
Depurtonent of FIE Dopwttment of EIF
Vimallyoth Vimallyothi
EIngmecrng Enginconing
College Kerala, Inda College Kerale. fndua
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-

Abstract— Censoling of leved in conicel tank
nvadnce p i fransic b of i shape. In mav
of the imdwrtrics the flow ead level contrad playy @ cventinl
mole. Contralling of sitinade is & &ifficult procens cnwical
teadk bevasse of comstently verying section with Aoight
and i menlivcarity So wndy of veviows comtrol schemes
was corried sat 4 snrvey on verions contrel fechwigue
thet con be med for efficient controd af the leved in the
comical yratew war dawe. Comtrad dechawgaes were deeply
studicd and enslyzed. Alw comporad with such other, by
e sesling time, svershoot ex.

Kevwords: Cosiesl  tank  systems, Fussy  Lagh
Contralier. PID contraller,INC enc.

LINTRODUCTION

In chemical ndwirics. major ssignment of
controlier s to defert EfMerent comflict W crame the
process 10 slay i sieady wuaton s every  tank
sysiem, outhne plays a essentual role for comniving the
controllers A conical tank systom s considered  since
€ bhas the followssg advastages bhe impeoved
clessance of hard masenals, smple addition waste
water treatmenst and absolute dramage of malonak
that s gelatioous liguad = indury Based on non-
bmcanty the coatroller has beem selocted Non
Smcanty of comical tank exist due % the varation n
s wea Comcall tank is » wrcky task 10 control the
Level and srews fir conpletion in real nee Conkcsl
tark s 2 highly nonlinear system 1t 1s wadely wsod in
chomical planis because of its casy apection of

978-1-5385-0796-1/14/%31 20 ©2018 IEEE

G Glas Devadiu Ranoy Molun
Professor Assist. Professor
Department of EIF Department of E1E
Vimal)yoeh Vimall yosks
Esgincering Engmecning
College Kerala. India College Kersla, India.
glandevalivies ian dhano 2 dEiviec ac in

materials and M has very strong strecture The
nonlingaity oocurs m #s shape with respoct %0 alitude
of the wnk system Small surface seu por st volume
Is e main advantage of comeal tank storage. Already
sevenal comtroflers mre mmplomensted w0 mampe the
sonlingwnity of the noe-lincls conical tank

It describes the modeling tochmbgues wsd
different effective controf schemes for conical tank 1»
discussod

TLLITERATURE REVIEW

Dufferese  controflers ate muoduwced  Sv
Conecal Tank System to have an mproved and
contiolled porformance As the complexity of the
syatem increases e demand for the coatrol strasegies
abo increases. To overcome these dafficultes. sevenal
resemrches e conductod from the time bong and sill
gowmg From comvesticasd dlers 0 advanced
controllers, their performance on comscal system 1n
impeuving slong with these rescarches
N A S O R N T d

Fig | Block diagram of process
Liguid Sevel peocoss of 2 conical ek sydem »
designed seing Modd Referesce Durect  Taverse

04 2000 22 13 9444 UTC som KX Nokre Restictons sty

VIMAL JYOTHI ENGINEERING COLLEGE

CHEMPERI, KANNUR, KERELA

Signatu@Verified

Principal.VJEC

Page 16 of 16



		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH


		bennyjosephk@gmail.com
	2024-01-18T15:08:37+0530
	KM JOSEPH BENNY JOSEPH




