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Message by HoD

With great pleasure and honour I write this foreword. Indeed, this Technical Magazine has a lot to look
forward. I am happy that our department started in the year 1994 with B.Tech-EEE programme has
completed 25 years during 2019-20. During these 25 years EEE department has crossed several

milestones and contributed to society in the form of education to engineering students.

Started with B.Tech — EEE in 1994 with an intake of 60 later enhanced to an intake of 120 in the year 2012.
PG programme of M.Tech-Power Electronics was started in the year 2013. B.Tech-EEE program has been
accredited by NBA three times under Tier-II from 2011-14 and 2016-19. I am glad to inform that now
B.Tech-EEE program has been accredited by NBA under Tier-1 for three years from 1* July 2019.

Faculty have contributed whole heartedly for the growth of the Department. The Department has also
witnessed the strong force of faculty. At present the Department has faculty strength 34 with diversity of
specialization, out of which 18 of them have Doctorates, 10 are pursuing PhD and 06 are with M.Tech.
There are four research groups in the department — Power Electronics, Power systems, Electrical

Machines & Drives, Control Systems and Instrumentation.

The objective of Technical Magazine is to display the research culture in the department and publications
made by the department faculty in terms of Journals / Transactions / Conference Papers during the

academic year. Also, it provides an opportunity to students to publish technical articles.

I would like to offer a word of thanks to our readers, our contributors, and our editorial board for their
support of the technical magazine and its mission: to improve the quality of research contribution and
awareness on recent trends & life-long learning among students. This technical magazine will provide a

glimpse of faculty and student contributions made during academic year 2020-2021.

Prof. C. Venkatesh
HOD, EEE Dept.
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Overview of Restructured Power System M)

Prakash Vodapalli and Ramaiah Veerlapati

Abstract Power restructuring, a systematic running of modifying the rules and
instructions that control the power market to impart consumers for the option of
power producing, those are may be traders and allowing rivalry within the traders.
Deregulation improves the stock rate and usage. Due to gain in the electric market,
the power rates are likely to come down which welfare the consumers.

Keywords Dersgulation - Competition - Market - Efficiency - Cost

1 Introduction

It is happening throughout the world, there which is a worry concerning about
re-modelling and re-regulation of the property market over the aftermost decade.
The rivalry in the wholesale generation market and the retail market combined with
the open entry to the delivered circuit can tie many benefits to the extreme con
sumers, such as lower electricity rates and better favour. However, this rivalry also
escorts different productive issues and oppositions to the operation of re-modelled
power circuit.

The re-modelling of the electricity branches is bracing by the economic
opportunities to society resulting from the re-regulation of other communities such
as communication, textiles, cement and airports. Presently, electrical utilities around
the world are withstanding an extensive transformation from an essentially regu
lated and monopolistc indusiry (o a new model distinguished by competition in
generation/distribution [1, 2] with promised access to open transmission. Rivalries
among the traders increases creation, thoughts and implementation efficiency. The
target of re-regulation is to enable competitiveness based upon tropical efficiencices,
and to erase the monopoly handling and market [3] imperfections that lie under the
vertically integrated utility circuit.

P. Vodapalli (&) - R, Veerlapati
ERakativa Institute of Technology and Science, Warangal, India

2 Springer MNature Singapore Pie Lid, 2020

H. 5, Saini et al. (eds)), Imnovations in Electrical and Electronics Engineering,
Lecture Motes in Electirical Engincering 626,

Technical Magazine — A.Y. 2020-21 Page 7 of 84




DE GRUYTER

Int. |. Emerg. Electr. Power Syst. 202; aop

Bochu Subhash, Veeramalla Rajagopal* and Surender Reddy Salkuti

Optimization of controller gains to enhance power
quality of standalone wind energy conversion
system

https: f dolorg 101515/ jeeps- 20210024
Recetved |anwary 30, 2021; accepted April 35, 2031,
published online May 10, 2021

Abstract: This atticle presents optimized gains for regula-
tion of frequency amnd terminal voltage imespective of the
varying wind speeds in an autonomous wind power gener-
ation feeding linear and non-linear loads. loose control
algorithim is used to caleulate and estimste refe e SoUrce
currents in a remote ama wind energy comversion systerm
(WECS) using an Induction Generator (1G], The lcosg control
algorithm do not have any phase locked loop or any
conversions from one reference frame to other, which
improves the dynamics amnd power system quality issues.
The heat of the cont ol algodthim is how quickly itestimm tes
the e noesourse currents ; this in turn depemnds on valies
of proportional and integral controller gains in the control
algorithm. Here we are applying three optimiztion tech-
migues o find the optimal proportdonal-integral (P
contraller output gains, the best convergence values are
taken from optimizton technique and applied for WECS.
Battery e nergy stomge system (BESS ) conneded tothe dired
current (DC) 1ink of vol tage source converter (VSC) marages
the power of WECS, When load useful power level is less
than the generated power level, the excess will be diverted
and stored in the battery. But when generated power level is
less than the load applied on WECS then the excess power
requirement of the load is met by the battery, thus regulating
the frequency under varying wind speeds. An isolabed
zgzag transformer is connected between point of common

* Comespond|ng author: Veeramalla Rajagopal, Department of
Electdcal and Electronics Enginesring, Kakatiya Institute of Technology
and Sclence, Warangal, Telangana, India, E-mail: vrg eee@ kitsw. ac.in.
hittps: f fordd.org/0D00-0002- 604 7- 3047

Bochu Subhash, Department of Electrical and Electronics
Engineering, INTU Hyder abad, Hyderabad, India,

E-mail: subashboc hu@gmail com

Swender Reddy Sallutl, Department of Rallread Electrical Systems
Engineering, Woosong University, Dagjecn, South Korea,

E-mail: salkutl surenderreddy@ gmail.com. https: f fercld.org 0 000-
D0 02-3B 49-6051
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coupling and controller for neutml line current compensa-
tion. The controller is used for load balancing, current
harmonic suppression, voltage and frequency regulation.

Keywords: ant lion optimizatdon (ALO): battery energy
storage system (BESS); dragonfly optimization al gorithm
(OA): particle swarm opiimizmton (PSO); voltage and
frequency controller (VEC): wind ene gy conversion system
(WECS).

1 Introduction

Nowadays, as per the Industrial amnd Technological world
scenado the whole world is operating based onthe electrical
energy amd it needs more elecirical energy for consumers
from hill areas to uban areas consumer as well as from
small domestic equipments to ind ustrial element and there
iz a greater power demand by the consume s across world
and ther is a maxdmum gap between consumer dermand
and the power generation due to decaying fossil fuels like
coal and oil with high price fluctuations, releasing more
harmful emissions and also impacting the climate change
[1, 3. In onler to meet the Corsumers demand which is
increasing day by day, at this present scenario, many
countdes are looking forward for feasible, emnvironrment-
friendly Mon-Conventional power gene ation and placed a
greater concentration doe to non-polluting and it's
numerous advantages [3, 41 Power system engineers,
plannes are carefully examining many issues of technical
feasibility of synchiomizing the Non-Conventional power Lo
the main ransmission god and futhermore, wind enegy
conversion system is a good method of supplying power to
memote areas, hill areas consumers, those consumers are
away and unable to connect to the main grid | 1). However,
F. A. Ferret |5] given the wide views about the wind energy
system amd s potential in remote, hill areas amd
explained in lterature about tapping technologies even it
i5 in vast availability of large amount of wind energy po-
tential across the world, the majority of wind potential is
still untapped.

Inorder to tap the major amount of wind potential, the
various technologies are developed, wind turbines are
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Single-Phase PV System
with Continuous H-Bridge Inverter

Vodapalli Prakash, Mucherla Narasimha Rao
and Chillappagiri Pavan Kumar

Abstract Continuous piercing of photovoltaic grid systems are increasing gradu-
ally in all most all applications. It enhances the efficiency and successful application
of solar system. In this paper, an inverter was drafted and run only solar PV system.
The given system utilises sinusoidal pulse width modulation (SPWM) control
scheme in the inverter to modify steady-state vollage from the battery, given to
alternating loads and MPPT. Thus lessening the problems of the system. these
MPPT methods which required to employing disturbance and observe methods
have been initiated with the PV panel by indicating economic handling current to
get desired power. Here presented to demonstrate the given system of competent
behaviour.

Keywords Photovoltaic - Inverter - MPPT - SPWM

1 Introduction

The demand of effective and continuous power is required in the electricity oper-
ation. Present power systems are highly condemnatory and require proper and
effective control, Evervone’s moral duty is to the environmental kind of problems
relating to the fossil resources and economic magnification. Among available
natural sources, sunlight and wind energy have become wvery famous and
demanding more due to the latest technology world, PV resources are used fre
quently nowadays with benefits such as free from pollution. Solar-electric source
requirement slowly increases dav-by-day. Because they are available at lower rates
[1, 2]. Solar inverter is used to transform steady-state power which is used to get
from PV modules, alternating power which is injecting to the load,

Power electronic change is a pointer component to improve the total efficiency
and generation levels of PV grid-connected system. In the existing work, a vast
diversity of PV svstem models which are entered depends on various types of

V. Prakash (=0 - M, Narasimha Rao - C, Pavan Kumar
Kakativa Institute of Technology and Science, Warangal, India

2 Springer Nature Singapore Pre Lid, 2020

H. 5. 5aini et al. {eds.), mnovations in Electrical and Flectronics Engineerning,
Lecture Notes in Electrical Enginecring 626,
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Joumal of Information and Computational Science ISSN: 1548-7741

INVESTIGATIONS ON RECHARGE BOOST
CONVERTER

'Dr. B. Jagadish Kumar . 'N.Ganesh

'Departmen of EEE, Kakatiya Institute of Technolgy and Science, Warangal, India,
bjk eee/@kitsw.ac.in
‘M. Tech Student (PE),Kakatiya Institute of Technolgy and
Science, Warangal India, nknganesh0%a gmail com

ABSTRACT:

In thiz paper. 4 Boost converter with a coupled-inducitor iz explored In the proposed method a coupled inductor and
a switch with low veltage raning i used for improving veltage gain. A passive regenerative snubber circwir is used
for reviting energy of the stray inductance, makez rhe switch to eperate in a wide range of duty cyele which relatively
increase.the voltage gaim.compared to coupled inductor-based comverters.Theze scheme have voliage clamped
properties lew voltage stresz than owiput voltage made to choose low-voltage low conduction devices.with no
reverse-recovery currents within diedss used in the circuit Meorsover.the closed loop control techmigue used io
reduce the voltage drift problems. The proposed converter topology boosr the veltage gain af a conventional Boost
comverter using single inducter, and miricate the demagnetization of ranzformer and leakage mductor of coupled-

mductor based converter.

Keywords: Battery, Passive Regenerative snubber circuit.coupled-inducter, reverse recevery, fuel cells, praton

exchangs membrane.

INTRODUCTION:
In present davsmany mdustnal appheafion require steep voltage ratio For example boost comverters are used

in hvibnd electric wvehicles (HEV) and hghting svstems telecommunication industv By using conventional Boost
converter results 1o serious reverse-recovery problem wath low voltage gaim even for extreme duty cycle cause the
efficiency to decreaze and the Electromagmetic interference problem iz more Several converter topologies are
proposed 1n past decades.

By using conventionzl Boost converter results 1n serous reverse-recovery problem with low voltage gamn even for
extreme duty cyclecause the efficiency to decrease and the Electromagnetic Interference problem Eventhough
Voltage clamped techmiques are used to decrease the reverse-recovery problem The switch voltzage stress 15 more
and voltage gaimn 15 hmited by twn-on tme of the swatch.a boost soft-single comverter topology i pulse wndth
modulation manner 15 used. The high-step uwp ratio 15 achieved by wusing coupled inductor and switch voltage

accordingly,also improves the reverse-recovery problem of cutput diode.

Volume 14 Issue 1 — 2021 W Joics. net
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Journal af Information and Computational Science ISSN: 1548-7741

TRANSPARENT SOLAR CELLS
Gowvulakonda Harshavardhan' . Dr.B.J agadish Kumar

'B.Tech (UG) Student, Electrical & Electronics Enginesring,
Eakativa Institute of Technelogy and science, (India),
govulakondaharshavardhand %@ email.com

*dssociate professor, Electrical and Electronics Enginesring Department,
Eakatiyva Institute gf Technology and
Science, (India) josadesrh208@email com

ABSTEACT

There are places where people ztill live withour basic needs such az electricity. They are the places which are isolated and as
difficult envirommental conditions to build power plant and transport electricity. So, by producing their emergy source in their
areas solemnly depending on matural resources would be the nitimate salvation for theze who are in abysmal Thiz will become
possible if we implement using transpavent selar cells. Unlike conventional solar cells, tramsparent solar cells trap photons aof
imvizible light, such as ultraviolst rays. The stripes of the photoveltaic cells convert these photons into electricity. Moreover,
these cells can be used az windows in their housze, mobile phone screens and can replace any glass used for commercial
puwrpose. Since the title suggasts "transparemt”, these cells allow visible light to pass through them. Thergfore, transparent solar
cells allow the useful light to echo and on the other hand, it converts the useless light inte snergy, where a comventional solar
cell cammor.

Keywords iAntirgflection coating, Absorptive Spectrum, FPhotoveltaic cell, Transparent Subsirate, Transparent

electrode, Ultraviclet light.

IL INTRODUCTION
Intensze changes 1n energy conversions system are foreseen because of deficiency of conventional fuels. Fuel deposit on
the planet will soon exhanst and foszl fuel scarcity will be maximum. The fundamental explanations behind the above are due
to increasing demand for energy, nsing population, fast development in innovation. Indiscriminate utilization of commercial
energy has lead to genmne chimate 135ues like air and water contaminations. People who are hamessing the utlization of
alternate source of energy should please and accept the environmental conditions, low cost electrical energy as a replacement
for energy from quickly draming resources of fossil fuels 15 the basic requirement for the endurance of bumanity.
Solar energy 15 the biggest sowrce of energy when compared to all the forms of renewable energy and if 15 the prominent source
of energy. Since all other sources of renewable energy have vulnerable limitations. Sclar energy 15 the boon for future
generations because of 1ts opulence and never-ending characteristics. This umeity of solar energy regards the non-renewable
energy as unpromising. Solar energy can enlighten the world smee it 15 the major source of energy. The potential of solar energy
15 baffling; which is 178 balhon MW and this mymiad value of energy will promise a whole new world. Statistically, 178 balhon
MW is about 20000 fimes the total energy consumption of the world. Moreover, the energy radiated by the sun on a sunny day is
almost lkm/m?2.
But the problem associated wath the utlization of this legion of potential 15 ifs availability. We cannot promise the same

radiation of the sun throughout the vear because the radiation of the sun changes with time. Sadly, the vanations appear even m

Volume 14 Issue 1 — 2021 WL fotes. net
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International Journal of Science Technology and Management
Volume No.09, Issue No. 06, June 2020 :f':_;
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CERTAIN INVESTIGATIONS ON TWO INPUT
INTEGRATED BUCK AND BUCK-BOOST CONVERTER

B. Jagadish Kulnarl, A. Anusha’

! Department of Electvical & Electronics Engineering, Kakatiya Institute of Technology and Science,
Warangal, Telanagana, India
* Student, Depaviment of Electvical & Electronics Engineering, Kakativa Institute of Technology and
Science, Warangal, Telanagana, India

ABSTRACT

The Mulsi Inpur Integrated Buck and Buck-boost convertsr iz ezsemtially a combination of buck and buck-boost
comverters. However, on account of intsgration only one inductor is syfficient enough for performing the power
comnversion. In order o have simpls control strategy as well as simpler compenzator design a single loop control
scheme, voltage-mode and curvent-limit contral, are proposed here for the power diztribution. The converter has the
ability ro supply energy from storage and renewable ensrgy sowrces individually to the load. It maintains a constant
outpuf voltage under various transient conditions gf load as well as source. It has the capability to eperate in buck,
boost, and buck—boost modes of opevation. The mathematical modsl of the comverter is developed, which is further

used to design controllers for the converter.

Keywords: DC-DC converter, Mulfi inpuf infegrated converfer, Mulfi inpui power converier, FI
controller.
L. INTRODUCTION

The converter has the ability to supply energy from storage and renewable energy sources individually to
the load. It maintains a constant output voltage under various transient conditions of load as well as
source. It has the capability to operate in buck boost. and buck—boost modes of operation. The
mathematical model of the converter iz developed, which is further used to design controllers for the
converter. A laboratory prototype is developed for experimental realization of the converter. The analysis,
design simmlation. and experimental results of the converter prove that it is suitable in hybrid electric or

renewable energy systems application.
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Kala Sarovar
(UGC Care Group-1 Journal)

ISSN:0975-4520
Vol-23 No.02(IV) July-September 2020

Investigations on performance of Flyvback and Buck-Boost converters in

PV energyv conversion svstem

Dr. B, Jagadizh Kumar
Aszoeate Professor
Department of Electrical Enginsering,
Eakativa Institute of Technology & Science,
Warangal Telangana State, India

ABSTRACT— In thiv paper presents @ three level & five-
Ievel tnvereers fed from photovaliaic (PV) and wind energy
repalogy for grid-connected PV sysiem with a pulve-width-
modnlered (PWM) control scheme. Some of the dismibnted
power gemeration sources thaf are used to merease the
fefal power prodreed in fhe world imclude remewable
emergy  somrces  such  ay  photovelioic, wind, and
peothermal Photovoltaic (PV) v @ methed of generaiing
elecirical power by converting solar radiotion e direct
crrrent  elecmicity mMsing semicondnctors thar  exhibir
the photoveltaic effect.  Phorovolfaie power gemeration
employs solar panels composed of a number of solar
celly comtaiming a photeveltate marerial Multlevel inverter

Dr. B. Bazavaraja Banakara
Eegistrar & Professor
Department of Electrical Engineenng,
UBDTE Ceollege of Engineering { Aufonomeons),
Diavangere University, Eamataka, India.

imput inte controlled do output at a desired voltage level DC-
DT converter can be classified imto two types, first cne is non
isolated converter and the second is isolated converter , Most
power supplies and power slectronics cironits are desizned w
mest some or 2l of the following requirements

=It provides dc isolation.

=It stores the magznetic energy.

It changes the voltags levels.

*The output voltazes can be either positdve or negative.

seructures frave been developed to overcome shorficomings
i selid-stare switching device rarings so thar they can be
applied to high voltage elecerical systems. The multilevel may be addad to provide more.
veliage source imverters umigne smuciure allows dhem o
reach high veltages with low harmenies. This makes
unigne power glectronics ropologies switable for Flexible performance elsctrical equipment applications. Feductions in
AC Transmission Systems and cusiom power applicarfons.
The use af a muldlevel converiter fo conirol the frequency,
voltage outprr inclnding phase angle, real and reacrive efficdency, fransient response, and reliability. An interleaved
power flow af a dedoe imverface provides signiffcant
oppormnities tn the control af dismibuted power systems.
In dhiv work, mew system  archivectnre jfor hybrid to reduce the burden on the owput capacitor 2s well as ths
Photoveligic and Wind energy sysiem s connected to the
grid. This method allows the renewable energy sources fo
delfver the lpad tegether or mdependendy depending upon interleaving include hizh power capability, modularity, and
their availabilisy. The proposed imverter uses less number
af switches when compared wirth the comvenfonal
Mulrifevel Inverter. The simulations results are obrained howsver, Improves converter performance at the cost of
using MATLABSIMULING saftware.

~Additional secondary transformer windings and rectifiers

Interleaved power converters can be very beneficial for high

size and elecTomagnedc emission slong with an imcrease in

design invelving parallel operation, was evalnzted as a means

form factor and weight of the inducter. Additional benafits of

improved relisbility of the converter. An interleaved topology,

addifional imductors, power switching devices, and oufpuat
Indexr Term:— Photovoltaic (FV), Wind energy system, rectifiers. Since the inductor is the largest and heaviest
hybrid system and Muoltilevel Inverter component in & power boost comverter, the we of a couplad

L INTRODUCTION inductor, where a core is shared by multiple converters instead

) ) ) of using multiple discrets inductors, offers 2 potenmal
The dec-de converters are widely used in regulated switch moda

appraach te reducing part: count, volume, and weight
Coupled inductor topologies can also prowide additional
advantages such as reduced core and winding loss as well as
mnproved input and inducter current ripple charactaristics.

de powsr supplies and in de motor drive spplications. Oftsn
the imput to these conwverters is sn unregulated dec voltage
which is obtained by rectifying the line voltage or by sources
of renewable energy such a2z pv system | and thersfore 1t will
Properly implementad, the coupled inductor can al:o yield a

fluctuats due to changes in the line voltaze magnitede . Switch

decrease in electromagmetic  emission, &n incresss in
mode de-dc converter are used to convert the unrepulated dec
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INVESTIGATIONS ON MULTIINPUT
INTEGRATED BUCK- SEPIC CONVERTER

'B. Jagadish Kumar, "K. Sahithi,

'Assaciate Professor, Department of Electrical and Electronics Engineering
Eakativa Institute of Technology & Science, Warangal 306013, India

‘UG Student, Department of Electrical and Electronics Engineering
Eakativa Institute aof Technology & Science, Warangal 506015 . India

ABSTRACT— The application of high-frequency switching
converters and their controls in de power distribution has been
imcreasing in recemt years . The major concerm with recent dc
distribution systems, such a3 in automotfive and telecom power
supply systems, is to meet the increazed power demand and to
reduce the burden on the primary emergy somrce, ie built-in
battery. This is pessible by adding additional power somrces im
paralle]l with the existing battery source. The additiomal power
source cam be a remewable emergy souwrce such as photoveltaic
(FV) or foel cell (FC) storage power . Im this paper amalysis and
contrel of two-input buck integrated SEPIC comverter, smitable
for photovoltaic (FV) applications, is presented. This comverter is
essentially combination of individual buck and SEPIC comverters

Keywords: DC-DC converter, Multi input integrated comverter,
power manazement, trailing-edge modulation.

I. INTRODUCTION

High frequency switching comverters application in the dc power
dismbution s increasing in the recent years. . One of the mam
orentations in power electmomics in the last decade has been the
development of switching-mode cooverters with higher power
density and low elecromapnefic interference(EMI). As the power
conversion system is becoming miniaturized increasing the power
density i1z one of the challenging issues for the power supply
desigpners. Furthermore, light weight, small size and high power
density are also some of the key design parameters. In the recent dc
dismbution systems the prominent issue, in sutomotve and telecom
powersupply systems, is to meet the increasing power demand and
reduce the burden on the primary energy source, ie. built-inbatiery.
This is implemented by wsing addidons]l power sources in parallsl to
the existing primary source The addidonal power sources are (1)
renewable energy sources like solar or wind, (i) fuel cell storage
power. The dc sources are comnected i parallel to meet the common

Technical Magazine — A.Y. 2020-21

load demand. This parallal connection is preferred when: 1) the
existing dc source is unable to mest the full load demand and 2} the
power available from a cost-effective source is wsed in combination
with the another source which supplies deficit demand In any casea
power electromic converter is required for efficient handlingof power
mansfer. Converters can be paralleled im two differentways: 1)
paralleling different power electronic conwerters at the load port
and 2) connecting mmltiple sources thromgh an integrated converter
The wvanouns dc sources mmst be connected im parallel through an
intermediate power electronic converter at the load port or through a
single integrated cooverter. For two dec sources, the two-input
integrated comverter is preferred for power conirol as it results inm a
smaller nurmnber of components and simplicity in controller design. .
A systematic approach for anslyzing two-Input integrated converiers
based on six basic topolegies has been sudied extensively . This
reveals that the imput sources can supply power to a load either
individually or simultaneously without distarbing. Omne of such is,
integrating buck and buck-boost converters where power is drawn
from low voltage and high-voltaze dc sowrces and supplied o a
common dc load Eventhough buck—boost converter infegration in a
double-input dc —dc comverter works well for power ransfer from a
low-voltage source (LVS), the source carrent has more ripple content
and requires an additional input filter. By using the SEPIC converter
in place of the buck—boost converter gives an additional flexibility of
voltage zain matching, low to high or vice versa, together with lesser
source ripple oument. One such double-input comverter is smudied,
which is a combination of the buck and SEPIC topologies

II. MODELING AND ANALYSIS OF
BUCKINTEGEATED SEPIC CONVERTER
The proposed BI-SEPIC is essenfially a parallel combination of buck
and SEPIC converter. Howeverto reduce the number of enerpy
storage elements, the switching dewvices of the two comverters are
arranged so that o one inductor "L" on the load side is suficient for
processing the power im both of these converters Having simgle
indnctor in the integrated topology shows order of the power
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Abstract: This paper analvses the ways ro improve the elecoric safery euliure in an organizarnon . This analyses abour the
safery measwres that was being raken and should be raken by the managements of any organizaton. Fellowing few keyv
issues are tincluded in this paper. (1) The basic requirements of the eleciric safery culmure are  analyzed. () By rvaking the
past and present work practices in elecorical safety culture inte consideration, few suggestions are given to improve elecmic
safery enlmres in organizanon mn fumre. The main argument of this paper 15 thar representanon of cultmre s the sum of
what 15 commenly accepiable withour analyzanion and the mosi important thing included in this paper 15 thar the raming
must be given to the non elecirical personnel in order to avord elecrric hazards and addressed the more difficuly aspects of
human performance in fair manmner.

Kevwords: Beliefs, Elecirical safetv, Safetry culmre, non elecirical personnel.

I. INTRODUCTION

Electrical safety culture 15 nothing but it 15 the set of values, athitudes, goals of an orgamization Fesponsibilhity of
keeping workplace safe will be in the hands of every single individual working at an crgamzation. When we compare working
conditions of past and present there are a lot of developmental changes have taken place. The fuhwe developments will be

done on the basis of past and present working conditions in the electrical orgamzation.

A Flectrical Safety:
Protecting electrical workers of electnical organization from the dangerous effects of electric cwrents, electnieal are,

efc.. 15 known as electrnical zafety. Every worker working at electnical orgamrzation including electrical and non electrical
workers should be educated and should hawve knowledge on every single equipment that 15 being used In order to create
awareness among workers, & workshop was conducted by IEEE TAS. Fig 1.1 shows the logo of the workshop.

Figure 1.2:Workmg with Energized and de energized equpment
Figure 1.1:Electrical Workshop logo e E L 3 e
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Single-Phase PV System
with Continuous H-Bridge Inverter

Vodapalli Prakash, Mucherla Narasimha Rao
and Chillappagiri Pavan Kumar

Abstract Continuous piercing of photovoltaic grid systems are increasing gradu-
ally in all most all applications. It enhances the efficiency and successful application
of solar system. In this paper, an inverter was drafted and run only solar PV system.
The given system utilises sinusoidal pulse width modulation (SPWM) control
scheme in the inverter to modify steady-state voltage from the battery, given to
alternating loads and MPPT. Thus lessening the problems of the system, these
MPPT methods which required to employing disturbance and observe methods
have been initiated with the PV panel by indicating economic handling current to
get desired power. Here presented to demonstrate the given system of competent
behaviour.

Keywords Photovoltaic « Inverter + MPPT - SPWM

1 Introduction

The demand of effective and continuous power is required in the electricity oper-
ation. Present power systems are highly condemnatory and require proper and
effective control, Evervone’s moral duty is to the environmental kind of problems
relating to the fossil resources and economic magnification. Among available
natural sources, sunlight and wind energy have become wvery famous and
demanding more due to the latest technology world, PV resources are used fre
quently nowadays with benefits such as free from pollution. Solar-electric source
requirement slowly increases day-by-day. Because they are available at lower rates
[1, 2]. Solar inverter is used to transform steady-state power which is used to get
from PV modules, allermating power which is injecting to the load.

Power electronic change is a pointer component to improve the total efficiency
and generation levels of PV grid-connected system. In the existing work, a vast
diversity of PV system models which are entered depends on wvarious types of
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Summary

Electric load estimation is an important activity for electrical power system
operators to operate the system stably and optimally. This paper develops a
machine learning model with a long short-term memory and a factor analysis
to predict the load ar a specific hour of the day on an electrical power
substation. Historical load data from the 33-/11-kKV subsiation near Kakatiya
University in Warangal are taken at each hour of the day for the period
from September 2018 to Movember 2008, A new long short-term memory
architecture with factor analysis is being designed based on the approach used
to predict substation loads by simulation in Microsoft Azure Notebooks. Based
on the smdy, it was found that the proposed design predicts loads with good
ACCUracy.

KEYWORDS
day abead market, load forecasting, long short4erm memory, mean absoluie ermr, self-adaptive
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1 | INTRODUCTION

Smart city is a well-established field with innovative development, strong connectivity, and increased integraton. While
inmovations intended to enhance people’s quality of life, there is an immediate need to create new cities because of the
vast number of citizens who have chosen to live in the cities. This is one of the reasons why there 5 a growing curiosity
in the trend of smart cities

Smart cities are faced with numerous obstacles, such as proposing new approaches to satisfy the need for load
demand, though not raise generation capacity. Consumers have a chance to manage their energy in smart cities.
Economic consumption s based on variation in consumption with the price. Different important steps in the area of
sustainable energy markets should be treated based on ocutcomes obtained from demand management, including power
plant preparation, buying petrol, and creating a maintenance schedule® Economic consumption of power by
consumers in the smart cities can be achieved by an effective load forecasting mechanism.

Electrical load forecasting hel ps electricity companies provide their end-users with safe and stable electricity. Power
companies have some advantages with accurate load forecasting, such as reduced operating and maintenance cosis,
increased reliability, and can also make sound decisions for fumre deve ln-pment.a"' Electrical load forecasting is catego-
rized into four catepories based on forecasting time, such as very short-term, short-term, medium-term, and long-term
load forecasting” as presented in Table 1.

Short-term electricity load forecasting is an important task for any elecrical company to successfully rade energy
on the energy markets. Power markets are divided into two catepories based on trading time, such as hourly ahead

167X I & 200 hohn Wiley & Soms, Lad_ wil eyom tinelibrary.oo myj ournal o Tt Cire Theor Appl. 202145 16T8-1703
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Single-Phase PV System
with Continuous H-Bridge Inverter

Yodapalli Prakash, Mucherla Narasimha Rao
and Chillappagiri Pavan Kumar

Abstract Continuous piercing of photovoltaic grid systems are increasing gradu-
ally in all most all applications. It enhances the efficiency and successful application
of solar system. In this paper, an inverter was drafted and rmun only solar PV system.
The given system utilises sinusoidal pulse width modulation (SPWM) control
scheme in the inverter to modify steady-state voltage from the battery, given to
alternating loads and MPPT. Thus lessening the problems of the system, these
MPPT methods which required to emploving disturbance and observe methods
have been initiated with the PV panel by indicating economic handling current to
get desired power, Here presented to demonstrate the given system of competent
behaviour.

Keywords Photovoliaic « Inverter - MPPT - SPWM

1 Introduction

The demand of effective and continuous power is required in the electricity oper-
ation. Present power systems are highly condemnatory and require proper and
effective control. Evervone’s moral duty is to the environmental kind of problems
relating to the fossil resources and economic magnification. Among available
natural sources, sunlight and wind energy have become wvery famous and
demanding more due 1o the latest technology world, PV resources are used fre
quently nowadays with benefits such as free from pollution. Solar-electric source
requirement slowly increases dav-by-day. Because they are available at lower rates
[1, 2]. Solar inverter is used to transform steady-state power which is used to get
from PV modules, alternating power which is injecting to the load,

Power electronic change is a pointer component to improve the total efficiency
and generation levels of PV grid-connected system. In the existing work, a vast
diversity of PV system models which are entered depends on various types of
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Overview of Restructured Power System M)

Prakash Vodapalli and Ramaiah Veerlapati

Abstract Power restructuring, a systematic running of modifying the rules and
instructions that control the power market to impart consumers for the option of
power producing, those are may be traders and allowing rivalry within the traders.
Deregulation improves the stock rate and usage. Due to gain in the electric market,
the power rates are likely 1o come down which welfare the consumers.

Keywords Deregulation - Competition - Market - Efficiency - Cost

1 Introduction

It is happening throughout the world, there which is a worry concerning about
re-modelling and re-regulation of the property market over the attermost decade.
The rivalry in the wholesale generation market and the retail market combined with
the open entry to the delivered circuit can tie many benefits 1o the extreme con
sumers, such as lower electricity rates and better favour. However, this rivalry also
escorts different productive issues and oppositions to the operation of re-modelled
power circuit.

The re-modelling of the electricity branches is bracing by the economic
opportunities to society resulting from the re-regulation of other communities such
as communication, textiles, cement and airports. Presently, electrical ntilities around
the world are withstanding an extensive transformation from an essentially regu
lated and monopolistic industry to a new model distinguished by competition in
generation/distribution |1, 2] with promised access to open transmission. Rivalries
among the traders increases creation, thoughts and implementation efficiency. The
target of re-regulation is to enable competitiveness based upon tropical efficiencies,
and to erase the monopoly handling and market [3] imperfections that lie under the
vertically integrated utility circuit.
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Fault Diagnosis Scheme for Cross-Country Faults
in Dual-Circuit Line With Emphasis on
High-Impedance Fault Syndrome

V. Ashok, Member IEEE, and Anamika Yadav

Abstraci—In a power system network, transmission lines are
exposed to atyvpical faolt scenarios. The transmission line is the
longest component in a power system and sometimes it passes
through forest areas where the occurrence of cross-couniry Faults
(CCFs) associated with high-impedance fault (HIF) syndrome is
mare due to thunderstorms, cyclones, and poor vegetation man-
agementfiree trimming. Detection and classification of CCFs which
are associated with HIF syndrome is the most challenging task.
In this article, maximal overlap discrete wavelet packet transform
(MODWPFT) has been employed to extract the characteristics of
the signals during CCF with HIF syndrome which are more com-
plex and aperiedic/asymmetricnonlinear. Thereafter, maximum
change in wavelet packet energy of MODWPT coefficients of cur-
rents/voltages have been deliberated as unigue features to design
proposed fault diagnosis scheme for a dual-circuit transmission
line. The efficacy of the proposed scheme has been investigated
on the Chhattisgarh State Power Transmission Metwork. The pro-
posed scheme is appraised with exclusive case studies such as
switching of capacitor bank, switching of reactor string. switching
of load/Teeder, effect of power swing, nonlinear loads, lightly load-
ing conditions, and measurement noise. The proposed scheme has
heen also validated on standard IEEE 13 bus distribution system
with nonlinear leads to confirm its adaptability.

Index Terms—Cross-country  fanlts  (CCFs), dual-circuit
transmission line (IMCTL), high-impedance faults (HIFs), maximal
overlap discrete wavelet packet transform (MODWFPT).

I. INTRODUCTION

HE protection of dual-circuit transmission line (DICTL)
T is multifaceted owing to the influence of mutual cou-
pling; likelihood of occumrence of intercircuit faults (ICFs),
cross-country faults (CCFs), and evolving faults (EVFs) is more
predominant because of the physical geometry of the conductors.
The detection and classification of ICFs and CCFs by artificial
newral network {ANN) is demonstrated in [ 1] and investization
of differential relaying schemes for CCFs is described in [2].
The effect of CCFs on distance relaying scheme is reponted
on a 132-kV transmission network in [3]. The zone-1 distance
relaying scheme for nonearthed CCFs and grounded CCFs is

Manuscript received December 17, 2001%; revised March 21, 2020 sccepied
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exemplified in [4] and [3], respectively. The multilocation faults
{MLFs) and EVFs have atypical characteristics and unenviably
disturb the efficacy of the distance relaying scheme. This is
because of the fact that the CCF comprises faults at two different
locations in dissimilar phases and EVF includes primary fault
and secondary fault at different fault initistion times [6]. An
algorithm using DWT (discrete wavelet transform) and ANN
hias been elucidated for shunt Fault location including CCFs and
EVFs in a single-circuit transmission line (SCTL} in [7]. An
adaptive differential relayving scheme for CCFs and CT satura-
tion using continuwous wavelet transform approach is described
in [B]. A novel relaying scheme for detecting MLFs in series-
compensated DCTL is explained in [9]. The location of MLEs
in series-compensated DCTL lines using ANN is elucidated in
[10]. A case study on 400 k'Y DCTL of Chhattisgarh state trans-
mission utility for CCFs and transforming faults using real-time
digital simulator based on ANN has been reported in [11] and
detection and classification of COCFs based on maximal-overlap
discrete wavelet transform (MODWT) have been reported in
[12]. These schemes do not consider the high-impedance fault
(HIF) detection and classification.

High-impedance arcing fault identification method uwsing
DWT is discussed in [ 13] fora 134 -kV Korean transmission line.
The electromagnetic interference around the power line corri-
dors using empirical mode decomposition with combination of
quantile regression techniques has been reported for tree-basad
HIFs in [14]. An analytical model for HIF analysis has been
reported by modeling an electric arc reflection coefficient in
[15]. Detection of HIFs in power transmission networks with
nonlinear loads wsing ANN is illustrated in [16] on a 110KV
transmission line. Models from field experiments have been
developed for location of HIFs in [17]. Distributed constraints
model for detection and classification of HIFs in transmission
lines has been exemplified in [18]. An unsynchronized fault
location scheme for HIFs in a 345-kV double-fed transmission
system is demonstrated in [19]. A real-time evaluation of HIF
detection using D'WT in EH'V transmission system is reported in
[20] and a cumulative standard deviation sum-based approach
for detection and classification of high resistance faulis is il-
lustrated in [21]. HIFs classification in a wnified power flow
controller (UPFC) compensated DCTL using differential power
has been reported in [22]. Further alienation-based analysis of
voltage signals for fault detection and classification is demon-
strated in [23]. An HIF fault locator for series-compensated

1G37-0234 & 2020 IEEE. Personal use is permitted, but republication/redistribation requires IEEE permission.
See hitps=/fwarw.ieee.org/pablications/rightsfindex himl for more information.
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Optimized ensemble of regression tree-based location of evolving
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Abstract

In a dual-circuit tmnsmission line, the location of evolving faults (EVFs) is more tiresome due o its multifaceted nature. In
this paper, a novel data-mining-based scheme is proposed for location of EVFs by using an ensemble of regression trees,
that 1s, bagged regression trees and boosted regression tnees. This ensemble of regression tree modules is trained with
optimized hyperparameters such as mimmum leal size, leaning cveles, and learning rate by using Bavesian optimization. A
practical power tmmsmission network of Chhattisgarh state is modeledsimulated in MATLAB software to employ the
proposed fault location scheme. Exclusive datasets are provided by performing extensive simulation studies at a wide range
of fault scenarios, thereby applying discrete wavelet tmnsform as an explanatory signal processing technigue. Further
performance assessment 18 carned oul by comparing di lerent error metrics such as mean absolute error, mean absolute
relative emor, mean sguare error, and root mesn square ermor. The simulation results confimm the applicability of the
proposed scheme for fault location estimation, and it makes a research insight while designing relaying schemes to
practical power transmission networks,

Keywords Fault location - Evolving faults (EVEs) - Discrete wavelet transform (DWT) - Dual-circuit transmission line
(DCTL) « Data-mining model - Bagged regression tree (BGRT) « Boosted mgression tree (BSRT)

1 Introduction common shunt faulis (CSF), cross-country fanlis (CCF),

and evolving faults (EVF). The EVFs can be categorized as

The power tmnsmission line 15 the futhermost vulnerable
compnent owing to its large physical dimension in power
svslem networks, The thermal, electrical, mechanical, and
envirmmental eccentricities are the foremost reasons for
faults on transmission lines, which can be demarcated as
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groimd fanlts that occur on diverse phases of the same
circuit at the same locations at different fault inception
times. For example, EVF (A1G-B1G) occurs on phase A1
at 15 km, and it is evolved to phase “B1° after Ye-cycle
delay at the same location of circuit-I as shown in Fig. 1
Whereas Fig. 1a shows an EVF incepted on the dual-circuit
tmmsmission line (DCTL), and Fig. 1b—d shows three-
phase currents of circuit-1 of DCTL. A suitable protective
systemn should be designed to meognize the fault, which, if
undetected, could lead to damage of equipment or extended
lews of service.

At present, in this unified power system network, the
detection/location of EVFs is wearisome; none of the
recent numencal distance relays are efficient enough.
Generully, these transmission lines 1ving through the fonest
aren, after thunderstormsfcvelones, occumences of EVFs
ame most severe, and the location of EVFs by digital fault
locators is not precise, and it misinforms the line potmlling
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Abstract—In the doublecincuit tansmission line {IDCTL),
lecation of cross-comty faults (CCFs) is more wearisome due to
its intricate nature. The CCFs can oocur at mizcellansous locations
on dissimilar phases at the same fault inception time. Furthemore,
the CCFs encompasses different fault locations which can mislead
the line patrolling team and not only takes long hours to atend
the fault location. Therefore, this may also cawe electrical stress
on the varous power system components owing to tripping of
circuit breaker repeatedly bocaunse of inappropriate fault clearance.
In this context, an ensemble of regression tree (ERT) model-based
fault location scheme is proposed using different regression recs
such as Bagged Regression Trees (BGRT) and Boosted
Regression Trees (BSRT). These regresion troc modules have
been trained with optimized hyper-parameters such as minimum
leaf size, leaning cycles, and learning rate by using Bayesian
optimization. A 400kV, 30 Hz Chhattisgarh stae power sysiem
{CSPS) network has been designed and simulaed in MATLAB/
Simmlink #© implement fe proposed fault location scheme.
Exclusive damsets have boen designed at atypical fanlt scenarios
therehy applying an exploratory signal processing technigue such
as Discrete Wawelet Transform (DWT),  Additionally, the
performance assessment has boen done by comparing different
emor meetrics, The simulation results reveal the applicability of the
proposad ensemble regression tree (ERT) model for location of
CCFs and it gives a rescarch insight to adapt the same in the meal
power system network.

1. INTRODUCTION

Among all the components in the power system network, a
transmission ling is the longsst one and it is utmost suscep-
tible to disturbances (faults). These transmission lines are
frequently exposed to various type of faults such as com-
mon shunt faults (CSFs) and cross-country Gults (CCFs).
The CCFs are chamcterized as ground-fuolts which incept
simultaneously on dissimilar phases of the same circwt at
different locations. An appropriate relaying scheme should
be designed to identifv/spot the Bult otherwise it canses
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Stability Analysis on Torsional Interactions of
Turbine-Generator Connected With DFIG-WECS
Using Admittance Model

Srikanth Velpula
and M. Janaki

Abstract—To evaluate the stability of Subsynchronous Torsional
Interactions (SSTI), we propose a simple and effective approach
using admittance model. The proposed approach gives the sub=
synchronous conductance based criterion to find the stability of
torsional interactions. The subsynchronous conductance based ap-
proach is utilized to evaluate the impact of Doubly=Fed Induc-
tion Generator based Wind Energy Conversion System (DFIG=
WECS) on the torsional vibrations of nearby turbine-generator.
The damping of Induction Generator Effect (IGE) and SSTI is
analyzed through admittance model at different wind speed with
various compensation level. The results of admittance analysis are
validated through eigenvalue analysis and transient simulation.
The resulis show that, the DFIG=WECS reduoces the damping of
torsional modes in the low frequency region of subsynchronouos
network mode. The damping of SSTI reduces with increase in wind
speed. Hence, the DFIG=WECS significantly destabilizes the low
Irequency torsional modes at high wind speed with high compen-
sation level. Further, it is found that, the network conductance
at all critical torsional modes marginally reduces with Subsyn=
chronous Damping Controller (SSDC) at the inner loop of Grid
Side Converter ((G5C) controller compared to other locations in
DFIG converter controllers.

Index Terms—Subsynchronous resonance (S5R),
subsynchronous torsional interactions (SSTI), DFIG based wind
energy conversion system (DFIG=-WECS), admittance analysis,
critical conductance, subsynchronous damping controller (SSDC).

. INTRODUCTION

HE integration of power converter based HVDC, solar
T system and Wind Energy Conversion System (WECS)
mto the power system may arise the SubSynchronous Inter=
actions/SubSynchronous Oscillations (SSI/SSO) [1]-[15]. De-
pending upon the participation of different subsystems, the SS1
is categorized into Subsynchronous Control Interactions (SSCI)
and Subsynchronous Torsional Interactions (S8TI). The S5CI
is the interaction between the power converter and the series
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compensated transmission line, whereas S8T1 is the interaction
between the power converter and torsional vibrations [2]—{4],
[12]-{14]. The damping of SSTTdepends on the operating modes
of converter controllers and their parameters. [t is notable that
the power electronic converter may provide negative resistance
in the subsynchronous frequency region, thereby destabilizes the
torsional vibrations [1].

The high penetration of WECS into the power system led
researchers to analyze the impact of full-scale converter and
Doubly-Fed Induction Generator based WECS (DFIG-WECS)
on Subsynchronous Resonance (SSR) characteristics [2]—[4],
[8]419]. In [17], [18], the investigations on subsynchronous
interactions of DFIG report that, in the absence of controller dy-
namics the damping of subsynchronous network mode (NAM™)
improves at high wind speeds, whereas the damping reduces
with increase in compensation level. However, the controller
dynamics have significant impact on the damping of NM#™* [15]=
[18]. The converters of the DFIG-WECS with supplementary
control signal can be used to mitigate S5R [8]-]13]. Also, the
nonlinear control method is used 1o mitigate SSCI [20}=[22].
References [23], [24] report the S5R in DFIG based wind farms
connected to series compensated line. The impedance model
based stability criterion is proposed to evaluate the stability
of subsynchronous network mode. The frequency response of
impedance model depicts the S8R frequency; thereby the stabil-
ity of S5R mode is evaluated. References [25], [26] investigate
the impact of DFIG on the torsional interactions of turbine-
generator connected to series compensated line at various oper-
ating conditions.

The Nyquist-criterion based methods, eigenvalue analysis,
immittance model analysis and damping torque method are
widely used to determine the small signal stability of SSR [1].
[2],[5], [18], [19], [2T}-[36]. Among aforementioned methods,
the Nyquist-criterion based method using impedance model is
tedious to apply on a meshed power system having multiple wind
farms. Also, the Nyquist-criterion based method is a qualitative
method, and may not provide the accurate findings about the
damping and frequency of SSR [23], [24]. The computation
of eigenvalues requires the detailed state space representation
of the entire system including electrical and mechanical sub-
systems [5], [27], [32]. The damping torque method gives the
damping provided by the electrical system, which uses the

08E5-8950 6 2020 1EEE. Personal use is permitted, but republication/redistribution requires 1IEEE permission.
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Identification and Localization of Array Faults
With Optimized Placement of Voltage
Sensors in a PV System

B. Pradeep Kumar
M. Rajasekar
and G. Saravana llango

Absitract—The traditional protection devices installed in
photovoltaic (PV) arrays generally detect line—line (LL) and
line—ground (LG) faults when the fault current magnitude
exceads its threshold value defined by various interna-
tional standards. However, the magnitude of fault current
is greatly reduced, due to low irradiance levels, active max-
imum power point tracker, location of fault, minimal fault
mismatch, and presence of blocking diodes. Consaguently,
majority of such faults remain obscured even when the
irradiance reaches to a higher level and thereby constitute
to reliability issues and severe fire risks. Therefore, both
timely fault detection and localization become highly oblig-
atory for sustainable power generation and safety. Thus,
this article proposes a new, robust, and efficient fauklt localk
ization method basaed on the principle of differential voltage
measurement betwean PV modules of adjacent strings. For
accomplishing this task, a new optimized voltage sensor
arrangement with minimal number of sensors is followed.
Moreover, the proposed convention 1) is proficient to detect
any LLLG faults independent of its detection challenges,
2) suits both grounded and floating PV systems, and 3)
is compatible for systems with/without blocking diodes.
For a realistic validation, testing has been performed on a
smallscale grid-connected PV system and the efficacy in
detecting various array faults is demonstrated via extensive
investigations.
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Index Terms—Ditferential voltage measurement, LL
fauks, open-circuit fault, partial shading conditions, pho-
tovoltaic array.

I. INTRODUCTION

AULT diagnosis in a photovoltaic array is crucial to en-

hance the system safety, reliability, and efficiency. Perti-
nent to intemational standards, array faults such as line-line
{LL) and line—ground (LG) faults are conventionally detected
using over current protection device (OCPDY) and ground fault
protection device (GFPLY), respectively. However, certain faults
are not cleared by these protection devices, particularly due to
nonlinear PV operating characteristics, active maximum power
point trackers (MPPTs), presence of blocking diodes, low fault
mismatch levels, and low irradiance conditions [1]-[3]. More
importantly, undetected array faults induce huge power loss
and, even, it may create fire hazands [2]. In addition, PV output
characteristics during most partial shading conditions (PSCs) are
analogous o electrical faulis [4]. As a result, there ascends an
exigent demand to develop effective fault detection techniques
to ascertain and differentiate the electrical anray faults and partial
shade conditions.

Among advanced fault detection technigues, multiresolution
analysis and artificial intellizgence (Al-basad techniques such
as wavelets and fuzzy inference system in [3], artificial neural
networks [6], support vector machine [7], random forest-based
approach [£]. and k-nearest neighbors (KNN) with nonpara-
meiric thresholds [9] are used o identify the faults. However,
these methods require voluminous training data sets for efficient
operation. However, detection approaches presented in [10]
and [11] are based on the wavelets and necessitate advanced
controllers and additional sensors in [11] (pyranometer and
temperature sensors) for its implementation, making protection
system expensive. Distinctive techniques basad on time response
analysis of externally injected signals such as time domain re-
flectometry [12] and spread spectrum time domain reflectometry
{SSTDE) ] 13] are used for fault localization. However, hardware
integration and distance between fault location and extemnal
device drastically affect the detection accuracy.

Besides, some techniques apply statistical difference mea-
surement between simulated and field electrical quantities of PW

D278-0046 © 2020 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
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[dentification of Pre-existing/Undetected
Line-to-Line Faults in PV Array Based on Preturn
ON/OFF Condition of the PV Inverter

Pradeep Kumar Boggarapu
Saravana Ilango Ganesan

Abstraci—A major challenge in a photovoltaic (FV) system is
to identify the line-to-line faults that occurred under low irradi-
ance conditions, during day-to-night/night-to-day transitions inm the
presence of blocking diedes. Due to active maximum power point
tracker, these faults may not be identified and continue to be hidden
even il the system returns to a high irradiance condition, since
the magnitude of fault current may be less than the rating of the
protection device (fuse). Those uncleared faults may subsequently
lead to reduced peak output power, reliability isswes, and may
even cause fire risks, To address these issues, a method is proposed
to identifly the pre-existingfundetected fanlts using the transitory
conditions that ecour during the preturn ONOFF condition of the
PV inverter (checking mode). From these transitory conditions,
the I-V corve of the PV array is exploited without the need for
additional components or sensors, Additionally, there is no need
to disconmect the PV array from the setup. Moreover, the local
minima is tracked, to discriminate the faults and partial shading
conditions. The proposed algorithm is tested on a small-scale grid-
connected PY system and implemented in LabVIEW. The resulis
demonstrate the efficacy of proposed algorithm in detecting the
pre-existingfundetected faunlts,

Index Terms—Existingundetected faunlts, inverter preturn
ON/OFF condition, /- V curve, local minima (LM), photovoltaic (PV)

array.

I. INTRODUCTION

MONG the various renew able energy sources, solar photo-
A voltaic (PV) enerey has become increasingly implemented
and predicted to reach the global PV generating capacity as
402 GW by the end of 2017 [1]. Nevertheless, the PV output
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power depends mainly on local weather condition, maximum
power point tracking (MPPT) operation, aging of the PV panels,
shading, and failures/fanlts in various components of the PY
system. In fact, typical surveys of large PV systems have begun
to document the significant enerey losses due to PV faults and
shading over the lifespan of an array, typically of the order of
4%—18% within a few years of operation [2]. This has led to
increasing research on fault identification and detection for PV
systems ([3]-[27], summarized below) with the poals to both
increase energy yield of a PV system, as well as o improve
safety and reliability.

The most prevalent PV array faults include such as line-to-line
(LL) faults, line-to-ground (LG faults, open-circuwit (O0C) faults,
arc faolts, and mismatch faunlts. Of these, LL and LG ofien
involve massive fault currents and, therefore, lead to possible
dangers, even fire harards [3]. However, Zhao ¢f al. [4] has
recently narrated difficulties faced by the conventional protec-
tion devices in detecting LL and some LG faults under typical
operating conditions. For example, when an LL fault occurs
under high irradiance conditions, laree fault currents are induced
and, further, these fanlis are cleared by the installed overcurrent
protection device (OCPDY) (fuse). However, when the same
fault occurs under low irradiance condition, the magnitude of
fault current will be less than the rating of the fuse, so that it
might not be cleared and continue to be obscure, even when
the irradiance increases to a higher value. The reason is that the
MPPT moves the operating point toa lower power faster than the
operating time of fuse and might not be able to clear it. Similarly,
faults occurring through high LL impedance or low percentage
mismatch LL faults may also be undetectable. They will result
in continuous decline in PV output power and may even pose fire
risks. The fact that the PV array [~V characteristics under fault
conditions are analogous to that under certain partial shading
conditions (PSCs) makes it more difficult to detect the fault [3].
In summary, there is an urgent need to design a cost effective
fault detection algorithm (FDA) which is capable of detecting
the LL faults under low irradiance conditions and also able to
discriminate the faults and PSC to avoid nuisance tripping. These
are the objectives for this article.

In recent vears, many fault detection methods have been
proposed. Some approaches rely on time-domain responses
of the PV system. Schirone et al. [6] investizated the faults,
insulation failures, and broken cells using an offline scheme

(H85-8003 i 2020 IEEE. Personal use is permitted, but republication/redistribation requires IEEE permission.
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Abstract: Decline in photovoltaic (PV) output power is cbserved due to aging factors such as sclder bond failure, corrosion of

busbars, formation of cracks in solar cell,

failures of bypass diode etc. Furthermore, these happenings reflect changes in PV

mcdule parameters such as increment in series resistancefreduction in open-circuit voltage andf/or decrease in fill factor etc.
However, these parameter variations can be easily examined with the module level -V curve. This study proposes a new
approach of exploring the =V curve of the PV module using an inverter pre-startup condition, i.e. just before sending the PV
power to the grid. From this pre-startup I~V curve, one of the important parameters, i.e. module series resistance is estimated.
The proposed methed is inwvestigated through simulations in MATLAB!Simulink and is expermentally tested on a PV output
coupled to a grid-connected micre-imverter. The key advantage of the proposed method is that it does not require any additional
circuitry/sensors to extract the -V curve. Furthermore, there is no need to disconnect the PV from its normal operation.

1 Introduction

The need for aliematives 1o fossil fuel-based electricity generation,
electrification of £ g arsas by dismibuted energy sources, frae
from envirommental pollation, less maintenance, and reduced costs
of systams lad to the exponentizl growth in the photovolmic (BV)
generated power The PV module, which is an integral part of the
BV zystem. iz comsidered fo be the most relisble component
Usually, all the manufacturers menton that PV panels have a
performance warranty of 25 years [1]. However, due to harzsh
envirommental conditens, the PV modules experience early
degradation, which in murn affects the relisbility, time, and
rn on invesmnent of the PV system. Thus. to enhance the
relisbilicy and lifetime of the PV system, many degradation
detection method:s and procedurss were developed to identify and
for analysing the cauwse and effect of various degradation
mechanisms
In [2—3]. the aathors discussed the variouns degradztion modes
(discolouration'delamination of ethylene vinyl acetate (EVA).
corrosion of bus bars, interconnects, hot spot formation, fonnation
of cracks in solar cell, junction box damage degradstion of
packazing materizl etc.) that are ebserved in the feld-installad PV
modules snd explicated the cause—effect links. Furthermore, the
degradation effect: are correlated with the eleciriczl specifications
and parameters of the PV" module (current at peak power (fopg). the
voltzge at peek power (Vimppd open-circuit veltage, short circuit
current, fill factor, diede ideslity factor, slmne and series
mance). Moreover, the degradation mode and itz rate of
degradation {the rate at which the PV oupat power declines)
predominantly depends upon the installed site climatic conditions
For example, the degradation modes such as corrosion of bushars,
salder bond feilure, juncton box damages, and Throken
interconnectsrs are more pronounced in hot climatic zones [5, §]
which in mrn increases the series stance and in another case
smdy n Oman [7] revealed that under hot and dry climatic
conditions, crystalline module outpur is dezraded at a2 faster rate
{2.54%:) when compared with other PV technologies and mult-
crystalline panels have a3 less performance ratic at higher

IET Renew. Power Gener., 2020, Viol. 14 Iss_ 17, pp. 3479-3485
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temperamres [8]. Pierl & al.

based on the robust principal

degradation of the PV system. Furthermore, a few degradstion
detection methods are reviewed as follows

Bastidas-Rodrgnez of al. [10] detennined the module
degradation through estimation of series resistance fom the imput
data namely: Vg fopp. modnle temperamre and iradiance
measurement throngh shom circuit cwrrent of the reference module.
Another smdy [11] discussed the assessment of series resistance by
computing the time constant from the steady-stte oscillanons that
gcourred in the PV outpus voltage (due to the operation of permrb
and observe-based maximum power point tracking (MPPET)) whila
in [12], module perfonnance is smalysed with an external device
known as Jobomer fired in the junction box. Shrestha and
Tamizh™ani [13] explicated four methods (metered raw K'Wh J-F
measurement, performance index, and performance rato) to
megsure the degradation rate im PV modoles. Among thess
methods, J-F measurement is stated as the best method for
analvsing the vamous degradation modes. In addition to this, the J—
¥ curve provides valuable information rding the abnommalities
present in the module snch as broken cells, comrosion, mismaich n
short circuit current, bypass diode failure etc.

Furthermore, various J~F curve extmraction method: using 2
variable resistive load. bipolar regulated power supply, deo—dc
coaverters, and capacitive load are reviewed in [14-16]. These

g, tme-consuming and requires additional
circnity‘components, which are expenszive An altermate method
for characterizing the PV in outdoors iz known as the Suns- Vi
method. The Suns-Vo curve i3 3 series resistance-free J-F curve
{constmucted wusing open-circuwit wvoltage recorded st discrete
imradiance valees) used to evaluate the losses due 1o the mismaich,
shunt, and saries resistance by comparing with the conwentonal I
¥ characteristcs [17, 18] it is nsed for monitoring
the recovery of potent: gradation  affected PV
modules. Deciglie ef al. [20] monitored the series resistance of the
PV module without constucting the Sall F - curre/'Sums-V
curve. In this., series resistance can be computed ar any PV
operating point, provided the open circwit veoltages ar discrete

470

Page 26 of 84




Faculty publications - Conference Papers

List of Conference Papers published by Faculty during A.Y. 2020-21:

Name of
the
Faculty

S.No.

Dr. C.
Venkatesh

Dr. V.
Rajagopal

Dr. B.
Jagadish

Kumar

Dr. B.
Jagadish

Kumar

Dr. B.
Jagadish
Kumar

Dr. B.
Jagadish
Kumar

Dr. B.
Jagadish
Kumar

Dr. B.
Jagadish
Kumar

Title of the Paper

NLC and SFO Control
Technique Based
Multilevel Inverter fed
3-phase Induction
Motor Drive
NLC and SFO Control
Technique Based
Multilevel Inverter fed
3-phase Induction
Motor Drive

Transparent Solar Cells

Investigations On
Recharge Boost
Converter

Investigations On
Changing The
Electrical Safety
Culture
Investigations on
performance of Flyback
and Buck-Boost
converter in PV Energy
Conversion System

Investigations on Multi
input Integrated Buck-
Sepic Converter,

Certain Investigations
on two input integrated
Buck and Buck-Boost

Converter

Name of the Conference

IEEE -International Conference
on Sustainable Energy and

Future Electric transportation
(SEFET) 2021

IEEE -International Conference
on Sustainable Energy and

Future Electric transportation
(SEFET) 2021

International Conference on
Recent Innovations in Science,
Engineering, Humanities and
Management, IEI Chandigarh

International Conference on
Recent Innovations in Science,
Engineering, Humanities and
Management, IEI Chandigarh

International Conference on
Recent Innovations in Science,
Engineering, Humanities and
Management, IEI Chandigarh

Smart modernistic in electronics
and Communication, St. Martin’s

Engg.College, Hyd.

Second International online and

Multidisciplinary Conference ,
International Association
Research and Developed

organization, Gaziabad

Second International online and

Multidisciplinary Conference ,
International Association
Research and Developed

Details of
Paper

ISBN:978-1-
7281-5681-
1/21

ISBN:978-1-
7281-5681-
1/21

ISBN: 978-81-
948668-6-2

ISBN: 978-81-
948668-6-2

ISBN: 978-81-
948668-6-2

ISBN:978-93-
80831-43-5

ISBN:978-93-
90103-04-1

ISBN:978-93-
90103-04-1




Hacking wireless
network credentials by
performing phishing
attack using Python
Scripting

Dr. P.
Nagarjuna
Reddy

Comparitive Study of
Conventional Inverter
Topologies for Stand-
Alone PV System
Power management
system of a particle
swarm optimization
controlled grid
integrated hybrid
PV/WIND/EFC/Battery
Distributed Generation
System
An Intelligent ANFIS
controller based PV
Custom device to
enhance power quality
Fuzzy based controller
for a hybrid electric
vehicle with MMC and
SRM drive
Wind speed prediction
using hybrid long
short-term memory
neural network based
approach
Wind speed prediction
using hybrid long
short-term memory
neural network based
approach
Ensemble deep
learning model for
wind speed prediction
NLC and SFO Control
Technique Based
Multilevel Inverter fed
3-phase Induction
Motor Drive

Dr. P.
Nagarjuna
Reddy

Sri. T.
Praveen
Kumar

Dr.Y.
Manjusree

Dr.Y.
Manjusree

Sri. G.
Rakesh
Yadav

Dr. M.
Santhosh

Dr. M.
Santhosh

P. Mahesh

organization, Gaziabad
Proceedings of the Fifth
International Conference on
Intelligent Computing and
Control Systems (ICICCS 2021)
IEEE Xplore Part Number:
CFP21K74-ART;

2021 2nd International
Conference for Emerging
Technology (INCET)
Belgaum, India. May 21-23, 2021

Distributed Generation
& Alternative Energy Journal

Springer

IOP Conf.Series: Materials
Science and Engineering

IEEE-International Conference
on Sustainable Energy and

Future Electric transportation
(SEFET) 2021

IEEE -International Conference
on Sustainable Energy and

Future Electric transportation
(SEFET) 2021

In 2020 21st National Power

Systems Conference (NPSC), pp

1-5. IEEE 2020.

ISBN: 978-0-
7381-1327-2

ISBN:978-1-
7281-7029-
9/21

doi:
10.13052/dga
€j2156-
3306.3624

https://doi.o
rg/10.1007/9
78-981-16-
0081-4_11
doi:10.1088/1
757-
899X/981/4/
042052

ISBN:978-1-
7281-5681-
1/20

ISBN:978-1-
7281-5681-
1/20

ISBN:978-1-
7281-8552-1/20

ISBN:978-1-
7281-5681-
1/21




NLC and SFO Control Technique Based
Multilevel Inverter fed 3-¢ Induction Motor
Drive

P. Mahesh
Department of Electrical and
Electronics Engineering
Kakatiya Institute of Technology
and Science, Warangal, India

pim.eee@kitsw.ac.in

Abstract—In this work, hybrid control technique based 3-¢
induction motor drive fed from a cascaded multilevel inverter
is presented. In the past decades regular two level inverters are,
however these are having output voltage with harmonic
content. To improve the solar photovoltaic system power
quality and voltage rating, the multilevel inverters are
employed along with several lower voltage dc sources is
employed. In multilevel inverters power conversion is by
synthesizing a staircase voltage waveform. The presented
inverter configuration is derived from a module of addition
and subtraction of sources. It helps to reduce the number of
components - number of sources, switching drive, capacitors,
diodes and majorly power switches. In this work, performance
analysis and operating modes of 3-¢ cascaded hybrid control
technique based multilevel inverter for both symmetrical and
asymmetrical topologies are explained. Further, the nearest
level control (NLC) and switching frequency optimal (SFO)
control techniques are employed in this work. To operate the
power switches in this topology the switching signals are
generated by using hybrid SFO-NLC technique. The enhanced
features of this topology with the perspectives of power quality
and optimized switching count are presented. The inverter fed
drive system with proposed control technique is simulated by
MATLAB/Simulink for the verification of the performance of
the technique under both steady state and dynamic conditions.

Keywords— Module of Addition and Subtraction of
Sources (MASS), Modular Multilevel Inverter, Nearest
Level Contrel (NLC), Switching Frequency Optimal (SFQ),
Induction Motor Drive (IMD)

[. INTRODUCTION

In many industrial applications, conventional DC motors
were the best suitable for the variable speed drives because
of excellent performance in torque and speed characteristics.
These motors comprise of commutator and mechanical
brushes, which undergo wear and tear with the progression
of time. Because of these inherent disadvantages, nowadays
the DC machines are replaced by AC machines [1].
Nowadays almost in all industrial drives, AC induction
motors are preferred as compared to DC motors because of
more advantages [2]. These motors are low cost, rugged,
reliable, and relatively inexpensive with high efficiency. So
that the induction motors are more preferable in many areas
of industrial applications. But in past years, because of
constant supply voltage and constant frequency the Induction
motors are mainly suitable for only constant speed
applications. In many industrial applications variable speed
operation is required. For that, conventional mechanical gear
systems were used. Due to the advancement in power
electronic technology the mechanical gear systems are
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replaced. This technology is utilized for variable speed drives
and also it can improve the response and performance of
speed and torque characteristics of a motor under dynamic
and steady state conditions [3]. For adjustable speed
applications in the AC drive system, the variable frequency
operation is required. So that AC drive system is fed from
the power electronic converters [4]. The power electronic
converters are suitable to conversion of fixed voltage &
frequency to variable voltage & frequency, and then control
the speed of AC motor. Generally, induction motor drive fed
from the three-phase power electronic converters (inverter),
but which is having poor voltage and current qualities that
means it consisting of high THD. To improve the power
quality and for reduction of THD, the power electronic
converter must be operated with high switching frequency,
but which causes an additional switching losses.

The mult level inverter [5] concept introduced to
improve the power quality with reduced THD [6] and
switching losses [7], so it can improves the dynamic
performance of the converter and control the speed of
induction motor with excellent speed and torque
characteristics. Several conventional multilevel inverter
(MLI) topologies are developed, such as flying capacitor
clamped inverter, diode clamped inverter, cascaded H-bridge
MLI, Neutral point clamped [8] and hybrid MLI [9]. The
cascaded MLIs are popular due to its modularity in design of
topology and possibility to extend the capacity as well as the
number of the voltage levels in near future. However, the
conventional inverters are consisting of high power
conduction losses, as more number of power switches is used
for increase the number of levels in inverter operation and
normally which operate at higher switching frequency [10].
And also the novel multilevel inverter topologies are
presented in [11]-[12] with reduced number of switches.
Modular MLI are introduced to enhance the voltage rating
with reduced number of switches. But which are having
voltage equalizing problems across the source side capacitors
[13]-[14].

To improve the multi level inverter performance
compared to conventional multi level inverters in this
research work a 3-¢ hybrid cascaded modular multi level
inverter is presented. In this work a three-phase cascaded
structure with optimum component count is presented, viz.,
power switches count, gate drive count, capacitor count,
diode count, and source count. The fundamental frequency
hybrid control technique is used to generate the switching
signals for power semiconductor switches, which is derived
from nearest level control (NLC) and switching frequency
optimal (SFQ) switching control technique, is presented.
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Abstract—In this work, hybrid control technique based 3-¢
induction motor drive fed from a cascaded multilevel inverter
is presented. In the past decades regular two level inverters are,
however these are having output voltage with harmonic
content. To improve the solar photovoltaic system power
quality and voltage rating, the multilevel inverters are
employed along with several lower voltage dc sources is
employed. In multilevel inverters power conversion is by
synthesizing a staircase voltage waveform. The presented
inverter configuration is derived from a module of addition
and subtraction of sources. It helps to reduce the number of
components - number of sources, switching drive, capacitors,
diodes and majorly power switches. In this work, performance
analysis and operating modes of 3-¢ cascaded hybrid control
technique based multilevel inverter for both symmetrical and
asymmetrical topologies are explained. Further, the nearest
level control (NLC) and switching frequency optimal (SFO)
control techniques are employed in this work. To operate the
power switches in this topology the switching signals are
generated by using hybrid SFO-NLC technique. The enhanced
features of this topology with the perspectives of power quality
and optimized switching count are presented. The inverter fed
drive system with proposed control technique is simulated by
MATLAB/Simulink for the verification of the performance of
the technique under both steady state and dynamic conditions.

Keywords— Module of Addition and Subtraction of
Sources (MASS), Modular Multilevel Inverter, Nearest
Level Control (NLC), Switching Frequency Optimal (SFQ),
Induction Motor Drive (IMD)

[. INTRODUCTION

In many industrial applications, conventional DC motors
were the best suitable for the variable speed drives because
of excellent performance in torque and speed characteristics.
These motors comprise of commutator and mechanical
brushes, which undergo wear and tear with the progression
of time. Because of these inherent disadvantages, nowadays
the DC machines are replaced by AC machines [1].
Nowadays almost in all industrial drives, AC induction
motors are preferred as compared to DC motors because of
more advantages [2]. These motors are low cost, rugged,
reliable, and relatively inexpensive with high efficiency. So
that the induction motors are more preferable in many areas
of industrial applications. But in past years, because of
constant supply voltage and constant frequency the Induction
motors are mainly suitable for only constant speed
applications. In many industrial applications variable speed
operation is required. For that, conventional mechanical gear
systems were used. Due to the advancement in power
electronic technology the mechanical gear systems are
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replaced. This technology is utilized for variable speed drives
and also it can improve the response and performance of
speed and torque characteristics of a motor under dynamic
and steady state conditions [3]. For adjustable speed
applications in the AC drive system, the variable frequency
operation is required. So that AC drive system is fed from
the power electronic converters [4]. The power electronic
converters are suitable to conversion of fixed voltage &
frequency to variable voltage & frequency. and then control
the speed of AC motor. Generally, induction motor drive fed
from the three-phase power electronic converters (inverter),
but which is having poor voltage and current qualities that
means it consisting of high THD. To improve the power
quality and for reduction of THD, the power electronic
converter must be operated with high switching frequency,
but which causes an additional switching losses.

The multi level inverter [5] concept introduced to
improve the power quality with reduced THD [6] and
switching losses [7], so it can improves the dynamic
performance of the converter and control the speed of
induction motor with excellent speed and torque
characteristics. Several conventional multilevel inverter
(MLI) topologies are developed, such as flying capacitor
clamped inverter, diode clamped inverter, cascaded H-bridge
MLI, Neutral point clamped [8] and hybrid MLI [9]. The
cascaded MLIs are popular due to its modularity in design of
topology and possibility to extend the capacity as well as the
number of the voltage levels in near future. However, the
conventional inverters are consisting of high power
conduction losses, as more number of power switches is used
for increase the number of levels in inverter operation and
normally which operate at higher switching frequency [10].
And also the novel multilevel inverter topologies are
presented in [11]-[12] with reduced number of switches.
Modular MLI are introduced to enhance the voltage rating
with reduced number of switches. But which are having
voltage equalizing problems across the source side capacitors
[13]-[14].

To improve the multi level inverter performance
compared to conventional multi level inverters in this
research work a 3-¢ hybrid cascaded modular multi level
inverter is presented. In this work a three-phase cascaded
structure with optimum component count is presented, viz.,
power switches count, gate drive count, capacitor count,
diode count, and source count. The fundamental frequency
hybrid control technique is used to generate the switching
signals for power semiconductor switches, which is derived
from nearest level control (NLC) and switching frequency
optimal (SFO) switching control technique, is presented.
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ABSTEACT

There are places where people snill live without basic meeds such as electricity. They are the places which are isolated and as
difficult environmental conditions to build power plant and transport electricity. So, by producing their energy source i their
areas solemnly depending on nanural rezeurces would be the witimate salvation for thoze who are in abysmal. This will become
possible if we implement using ranspavent solar cells. Unlike comventional solar cells, tranzparent solar cells trap photons aof
invizible light, such as ultraviolet rays. The stripez of the photevoltaic cells convert these photons into electricity. Moreover,
these cells can be used az windows in their house, mobile phone screens and can veplace any glass used for commercial
purpose. Since the title suggests "mansparent”, these cells allow visible light to pass through them. Thergfore, ransparent solar

cells allow the useful light to echo and on the other hand, it comverts the useless light imte energy, where a conventional solar

cell cammor.

Keywords i Antiveflection coating, Absorptive Spectrum, Photoveltaic cell, Transparent Substrate, Transparent
elecirode, Ultraviolet light.

IL IN\TRODUCTION
Intense changes in energy CcODVersions system are foreseen becsuse of deficiency of conventional fuels. Fuel deposit on the planet will

spon exhaust and fossil foel scarcity will be maximmm The fundamental explanations behind the above are due fo ncreasing demand for
energy, rising population, fast development in innovaton. Indiscriminate utilization of commercial energy has lead to gennine climate issues
like air and water contaminations. People who are hamessing the wiilization of alternate source of epergy should please snd accept the
envirommental conditions, low cost electrical energy as a replacement for energy from guickly draining resources of fossil fuels iz the basic
requirement for the endurance of bumanity.

Solar energy is the biggest source of energy when compared to all the forms of renewable energy and it is the prominent source of energy. Smce
all other sources of renewable energy have \mlnerable limitations. Solar energy is the boon for fumire generations becanse of its opulence and
never-ending characteristics. This umicity of solar energy regards the non-renewable energy as unpromising. Solar energy can enlighten the
world since it is the major source of energy. The potential of solar energy is baffling; which = 178 billion MW and this myriad value of ensrgy
will promise a whole new world. Statistically, 178 billion MW is about 20000 tmes the total energy consumption of the world. Moreower, the
energy radiated by the sun on 3 sunoy day is almest 1km/m?2.

But the problem associated with the nilization of this legion of potential 1s 1tz availlability. We cannot promise the same radiation
of the sun throughout the year because the radiation of the sun changes with time. Sadly, the vanations appear even m a single
day because of the day and might cyecle of the earth
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ABSTRACT:

In thiz paper, 4 Boost converter with a coupled-inductor iz explored In the propesed, method a coupled inductor and
a switch with low voltage rating is used for improving voliage gain. A passive regemerative snubber circuit is used
for reviting energy of the stray inductance, makes the switch to eperate in a wide range of duty cycle which relatively
increase,the voltage gain.compared to coupled inductor-based comverters.Theze scheme have veltage clamped
properties lew voltage stress than output voltage made to choese low-voltage low comduction devices.with no
reverse-recovery curvents within diodes used in the civcuit Morsover,the closed loop conmol techmigue used 1o
reduce the voltage drift problems. The proposed converter topology boost the voltage gain of a conventional Boost
comverter using single inductor, and mitigate the demagnetization of ransformer and lsakage inductor of couplad-

inductor based converter.

Keywords: Bantery, Passive Regenerative snubber civcuit.coupled-inductor, reverse recovery fuel cells, proton
exchange membrane.

INTRODUCTION:

In present davs,many industial application require steep wvoltage ratio For example boost converters are wsed
in hybnd electric vehicles (HEV) and hghting systems telecommunication industrv By using comventional Boost
converter results 1n serious reverse-recovery problem with low voltage gain even for extreme duty cycle,cause the
efficiency to decrease and the Electromagnetic interference problem iz more Several converter topologies are
proposed in past decades.

By using conventional Boost converter results in serious reverse-recovery problem with low voltage gain even for
extreme duty cyclecause the efficiency to decrease and the Electromagnetic Interference problem Eventhough

Voltage clamped techniques are used to decrease the reverse-recovery problem The switch voltage stress 1s more

135 |Page
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Abstract: This paper analyses the ways to improve the eleceric safery culture in an organization . This analyses abour the
safety measures that was being raken and should be taken by the managements of any organization. Following few key
issues are included in this paper. (i) The basic requirements of the eleciric safety culture are analyzed. (1) By taking the
past and present work practices in electrical safery enlture inte consideration, few suggesnons are given to improve eleciric
safery culmres in organizaten in future. The main argument of this paper is that representarion of culture is the sum of
what is commonly acceptable without analyzanion and rhe meost impoerane thing included in chis paper is thar the raining
must be given to the non electrical personnel in order to avoid electric hazards and addressed the more difficult aspects af
human performance in fair manner.

Kevwords: Beliefs, Electrical safety, Safety culture, non electrical personnel

I. INTRODUCTION

Electrical safety culfure 15 nothing but it 15 the set of wvalues, attitudes, goals of an orgamzation. Fesponsibibity of
keeping workplace safe will be in the hands of every single individual working at an crgamzation. When we compare working
condibions of past and present there are a lot of developmental changes have taken place. The futuwre developments will be

done on the basis of past and present working condifions in the electrnical orzamzation.

A Flectrical Safety:
Protecting electnical workers of electncal orgamzation from the dangerons effects of electric cwments, electnical are,

efc.. 1s known as electnical safety. Every worker working at electnical orgamization including electrical and non electrical
workers should be educated and should have knowledge on every single equipment that 15 being used In crder to create
awareness among workers, A workshop was conducted by IEEE IAS. Fig 1.1 shows the logo of the workshop.
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Abstract

In this paper presents a three level & five- level inverters fed from photoveoltaic (PV) and wind
energy topology for grid-connected PV system with a pulse-width-modulated (PWM) control
scheme. Some of the distributed power generation sources that are used to increase the total
power produced in the world include renewable energy sources such as photovoltaic. wind, and
geothermal Photovoltaic (PV) is a method of generating electrical power by converting solar
radiation info direct current electricity using semiconductors that exhibit the photovoltaic effect.
Photovoltaic power generation employs solar panels composed of a mumber of solar
cells containing a photovoltaic material. Multilevel mverter structures have been developed to
overcome shortcomings in solid-state switching device ratings so that they can be applied to high
voltage electrical systems. The multilevel voltage source inverters unique struchre allows them
to reach high voltages with low harmonics. This makes unique power electronics topologies
suitable for Flexible AC Transmission Systems and custom power applications. The use of a
multilevel converter to control the frequency, voltage output inclnding phase angle, real and
reactive power flow at a dofac interface provides significant opportunities in the control of
distributed power systems. In this work, new system architecture for hybrid Photoveltaic and
Wind energy system is connected to the gnd. This method allows the renewable energy sources
to deliver the load together or independently depending upon their availability. The proposed
mverter uses less number of switches when compared with the conventional Multilevel Inverter.
The sinmlations results are obtained using MATLAB/SIMULINE software.

Index Terms--FPhotfoveltaic (P1), Wind energy system, hybrid system and Multilevel Inverisr.
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ABSTRACT— The application of high-frequemcy switching
converters and their confrols in do power distribofion has been
imcreasing in recent years . The major concerm with recemt dc
distribution systems, such a3 in antomotive and telecom power
supply systems, is fo meet the increased power demand and to
redmce the burden on the primary emergy source, ie built-in
battery. This is possible by adding additional power sources im
parallel with the existing battery source. The additional power
spurce cam be a renewable emergy source such as photeveltaic
(FV) or fuel cell (FC) storage power . In this paper amalysis and
control of two-imput buck integrated SEFPIC comverter, smitable
for photoveoltaic (F'V) applications, is presented. This comverter is
essentially combination of individuoal buck and SEPIC converters

Keywords: DC-DC converter, Multi input infegrated converter,
power management, trailing-edge modulation.

I. INTRODUCTION

High frequency switching comverters application in the dc power
distmbution is increasing in the recent years. . One of the main
orientations in power eleciromics in the last decade has been the
development of switching-mode converters with higher power
density and low electromagmetic interference(EMI). As the power
comversien system is becoming ministurized incressing the power
density is one of the challenging issues for the power supply
desigmners. Furthermore, light weight, small size and high power
density are also some of the key design parameters. In the recent dec
dismbution systems the prominent issue, in sutomotive and talecom
powersupply systems, is to meet the increaszing power demand and
reduce the burden on the primary enerzy source, ie bullt-inbattery.
This is implemented by usng additional power sources in parallel to
the existing primary source The addidonal power sources are (1)
renewable enerzy sources like solar or wind, (ii) fuel cell storage
power. The dc sources are comnected in parallel to meet the common
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load demand This parallel commection is preferred when: 1) the
existing dc source is unable to mest the full load demand and 2) the
power available from a cost-effective source is used in combination
with the another source which supplies deficit demand In any casea
power electmonic converter is required for efficient handlingof power
mansfer. Conwverters can be paralleled in owo differentways: 1)
paralleling different power electromic conwverters at the load port
and 2) connecting nmltiple sources throngh an integrated conwerter
The warions dc sources mmst be comnnected in paralle]l through an
intermediate power electronic converter at the load port or through a
single integrated comverter. For two dc sources, the two-input
inteprated comverter is preferred for power comirol as it results in a
smaller number of components and simplicity in controller design. .
A systematic approach for analyzing two-input integrated converiers
based on six basic topologies has been studied extensively . This
reveals that the imput sources can supply power to a load either
individually or simultanecusly without distarbing. One of such is,
mfeprating buck and buck-boost converters where power is drawn
from low voltage and hizh-voltaze dc sources and supplied o a
common de load Eventhough buck—boost converter integration in a
double-input dc —dc comverter works well for power wansfer from a
low-voltage source (LVS), the source current has more npple content
and requires an additional input flter. By using the SEPIC converter
in place of the buck-boost converter gives an additonal flexibility of
voltage zain matching, low to high or vice versa, together with lessar
sgurce ripple cument One such double-imput comverter is smdied,
which is a combination of the buck and SEPIC topologies

0. MODELING AND ANALYSIS OF
BUCKINTEGEATED SEPIC CONVERTER

The proposed BI-S5EPIC is essentially a paralle]l combination of buck
and SEPIC converter. Howeverto reduce the number of energy
storage elements, the switching devices of the two comverters are
arranged so that o one inductor "L" on the load side is sufficient for
processing the power in both of these converters Having single

Page 35 of 84




~ Second International Online and Multidisciplinary Conference

Y Syl

¢ Organised by International Association of Research and Developed Organization (*' onference HWorld

Date: 15“ . ]ﬁ:' I'lI]IE EHED ISEN : 978-93-90103-04-1 wiww.conferenceworld.in

www.inrdo.com

CERTAIN INVESTIGATIONS ON TWO INPUT

INTEGRATED BUCK AND BUCK-BOOST CONVERTER
B. Jagadish Kumar', A. Anusha®

! Department of Electrical & Electronics Engineering, Kakativa Institute of Technology and Science,
Warangal, Telanagana, India
* Student Department of Electrical & Elecironics Engineering, Kakativa Institute of Technology and
Science, Warangal, Telanagana, India

ABSTRACT

The Multi Inpur Integrated Buck and Buck-boost comverter iz essemtially a combination of buck and buck-boost
converters. However, on account of integration only ene inductor iz syfficient enough for performing the power
conversion. In order to have simple comtrol straregy as well as simpler compenzaror design a single loop control
scheme, voltage-mode and curvent-limit control, are proposed here for the power diztribution. The converter has the
ability to supply emergy from storage and remewable energy sources individually to the load. It maintains a constant
cutput voltage under various transient conditions of load as well as source. It has the capability to operate in buck,
boost, and buck—boost modes of operation. The mathematical modsl of the converter is developed, which iz further

used ro design controllers for the converter.

Eeywords: DC-DC converter, Mulfi fnput infegrated cormverter, Mulfi fnput power converter, FI
controllar.
I. INTRODUCTION

The converter has the ability to sopply energy from storage and renewable energy sources individually to
the load. It maintains a constant output voltage under various transient conditions of load as well as
source. It has the capability to operate in buck boost, and buck—boost modes of operation. The
mathematical mode]l of the converter is developed, which is further used to design controllers for the
converter. A laboratory prototype is developed for experimental realization of the converter. The analysis,
design simmlation. and experimental results of the comverter prove that it is suitable in hybnid electric or

renewable energy systems application.
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Abstract - The availability of number of open-source
hacking tools over the internet and many hacking tools in-built
with the Kali Linux operating system ledto easy understanding
and performing hacking by individuals. Even though, hacking
the Wi-Fi passwords is considered a redious task with open-
source tools, they can be hacked easily with phishing. Phishing
involves ricking the users with malicious emails and obtaining
sensitive information from them. This paper describes the
different wireless security protocols and tools for hacking
wireless networks. A python script is developed which can be
sent as phishing to get all the SSID’s and passwords to which
the system has been connected The script has been executed
and the results are presented

Keywords — Wireless network, Wi-Fi password, Wi-Fi
hacking, phishing. python script, Wireless security protocols

L INTRODUCTION

Wireless network is a computer network where the
network nodes are connected wielessly. Cell phone
networks, wireless sensor networks . satellite comnmminication
networks, wireless local area networks (WLANs) are
examples of wireless networks [1]. The wireless network
highlishted m this paper 15 wieless local area network
which 15 refemred to as WLAN or Wi-F1. Wi-F1 follows the
IEEE 802.11 WLAN standards. Wireless networks are more
affordable when compared with wired networks as they
offer handmess and mobility which makes ther usage
extensive m houses, workplaces, hotels, hospitals and other
busmess organisations [2]. Despite thewr advantages,
wireless networks have vulnerabilities and are considered to
be the weakest part in the network.

Hacking refers to unauthonzed access or compronusmg
the systems or a network and the persons or erganisation
mvolved m hacluing are referred as hackers [3]. The
vulnerabilities or weaknesses present m the securty
protocols or encryption methods used for WLANs help the
hackers to easily hack the network In order to perform any
attack or hack the network the hackers prmmanly amm at
getting access to the network Since the wireless networks
are the weakest, these networks are most targeted.

Phishing 15 a method of obtammg sensitive mformation
(usemame, password, credit/debit card etc.) by nmlang the
victim to trust by pretending to be a trustworthy person or
an entity. Phishmg is usually performed through emails
(emmil spoofing) in which a link or a malicious code is
embedded. The link or the URL appears to be legitimate, but
it directs to a predefined malicious site. Sometunes it directs
to a fake website and mmkes user to enter the credentials

[41.051

Dr. P. Nagaguna Reddy
Department of Electrical and Electronics Engineering
KITS., Warangal India
poreddy eee(@kitsw.ac.n
To provide securty to the wireless networks. vanous
security protocols are mntroduced. These protocols prevent
unauthorized connections to the network and encrypt the
data sent through wireless networks. The vanous wireless
security protocols are:

» TWEP: Wired Equmvalent Privacy

* WPA: WtFi Protected Access

» TWPA2: Wi-F1 Protected Access version 2

» TWPA3: Wi-Fi Protected Access version 3 (Next
generation of Wi-Fi security)

These wireless secunty protocols have ther own
advantages and disadvantages dependmg on the type of
encryption used m the secunty protocol. Some of the details
of each secumnty protocol are descrbed below [6]-[9].

Wired Equivalent Privacy (WEP)

* This securty protocol uses RC4 Stream cipher (24-
bit Inttialization Vector 1s used) and perforns
cyche redundancy check
The way that WEP combines mitiahization vector
with the secret key enables cryptanalytic attacks.
24-bit Inttialization Vector is too short that puts
confidentiality at risk
There 15 a 50% probability that same mitialization
vector will repeat after 5000 packets.

# It does not provide strong data mtegrity.

Wi-Fi Protected Access (WPA)

» This secunty protocol uses Temporal Key Integnity
Protocol (TKIP)
It also perforns key mixing function that combines
the secret key with the mitialzation vector before
passing for RC4 cipher mitialization.
It enploys sequence counter to protect from the
reply attacks.
It provides data mtegnty by usmg Message
Integrity Check

Wi-Fi Protected Access 2 (TWPA2)

» TWPA?2 security protocol is an mproved version of
WPA and uses Counter Mode Cipher Block
Message Authentication Protocol based on AES
Encryption.

» This protocolis more secure than WEP and WPA.

Wi-Fi Protected Access 3 (TWPA3)

» TWPA3 15 referred to as next generation of Wi-F1
secunty.
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Abstracr—Multdlevel converters, gemerally, vsed in medinm

and high-power system applications, of any configurations, offer
higher efficiency amd lower THD. With the advance of
remewable emergy systems, particularly photovelaic (PV)
systems, there is always am ever-increasing need for highly
efficient multilevel imverters to cater the AC loads. The present
work aims at comparing the basic three imverter topolegies
[Dinde clamped Flying-Capacitor, Cascaded H-Bridge imverter]
of five-level mverter for a stand-alome PV -system. The efficiency
and harmonic distortion of these configuration are compared.
The entire work is carried oot in MATLAB Simulink
Environment

Keywords--Five level inverter, Stand-alone PV-gysiem, inverter
Eo pologies

I. TNTRODUCTION
With the increased integration of renewable energy

msources, several developments have been occurring in
power electronics i the recent years. The renewabls
mesources are environment-friendly and are replacing the
traditional power generation plants which produce largs
carbon emissions polluting the environment. Among the
different renewable energy resources that are been utilized for
electrical power peneration, solar energy s one of the
extensively used resopurce because of its abundancy and
simplicity n installation. The solar energy can be harnessed
in DC form which in turn is o be converted to AC o integrate
mto the conventional AC power systems. Power converters
are used for conversion of DC power to AC power. Usage of
Multilevel Inverters (MLI) has increased in the recent times
for DC to AC conversion of signals. A multilevel inverter is a
power electronic device that offers desired AC output voltags
level using one or more lower-level DC voltages as an input.
The multilevel mveners offer lower dvidt besides lower
harmomie distortion. The higher the voltage levels are, the
smoother is the output waveform [1]. But the complexity of
the controller circuits and their components increasss with an
merease in the level of inverter. Different topologies of the
multilevel inverters are available i the market. The
difference among them lies in the control technigue which
includes the mechanism of switching and the input voltage
source that is emploved by the topology [2]. The commonly
emploved topologies are [3]:

*  Diode clamped multilevel mverter (DCMLI)

*  Flving capacitor multilevel inverter (FCMLI)

¢  Cascaded H-bridge multilevel inverter (CHEMLI)

The present work aims at comparing the basic thres
imverter topologies that are mentioned above for a five level
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inverter with a stand-alone PV-system. For this work, equal
phase method and hybrid mul ticarrier pulse width modulation
(H-MCPWM) techmique are uwsed for control. The
performance and harmonic distortion of these opologmes are
compared and presented LCL filter s emploved to mommies
the distortion in the outpul vollagze.
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Fig. 1. Bamc block dizgram

Fig. 1 gives the basic block structure of the emploved
circuit. A PV panel is connected to the boost converter which
improves the voltage magnitude developed by PV panel. This
in turn is connectad o a multilevel inverter which converters
DC power to AC power and is fed to a 1phase AC load. P &
O based MPPT contmoller is used for providing gate signals
for boost converter while di fferent configurations of MLI ars
used in this study.

1. MODELLINGOF S0LAR CELL
Solar PV cells being the basic wmits of solar PV
array/panel, are armnged m a combmation of series and
parallel strings o achieve required voltage and current. When
PV cell is exposed to light, 1t generates curment. The widely
used mathematical model of PV cell, shown in Fig. 2, is
emploved for the current work [4]

Fig 2. PV module equivalkenl crouil

The current output of the PV module can be obtained
using equation 1.

I = Ipn — I,(e
Perturb & Observe (P&O) algorithms are the extensively

usesd MPPT algorithms because of their simplicity in
structure. They operate with periodicity of merementing (or)

(Ve pmlig "
sl ‘_1)_m__{,}
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Abstract

In this manuscript, the Power mamagement of grid inkegrated hybeid dis-
tributed geperation (DAG) system with Particle swarm optimization (P30
algorithm is proposed. The hybeid DNG system combines with photosol taic,
wind turbine. fuel cell. batiery. Depending omn the use of bybrid source s and
the dhanges of power production the variation of power can occurs in the DG
system. The major purposs of the propossd method restrains the power Bow
(FF) on active with reactive power berween the source and grid side. In the
power system control the proposed PE0 method is utilize d to mavimize the
active with reactive PF and the confrollers. The proposed method interact the
lcad requirement energy and maintain the load sensitivity due to charging
and discharging baitery conirol. In the DG systern, the proposed PSO method
allows maximum power flow. To mess the PP, the constrainis of equality
and inequality have been evaluaied and they are wtilized to delermine the
accessibility of renewable energy source (RES), elecricity demand, and the
storage elements of charge kevel. The protection of the power sysiem is
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An Intelligent ANFIS Controller based
PV Custom Device to enhance Power

Quality

Y. Manjusree and A. V. V. Sudhakar

Abstract The trend setting indicated paper in mtellizgent adaptive-neurs fuzzy inter-
face system (ANFIS) controller-based photovoltaae (PW) svslem device 1o solve
poweer gquatlity (PO issues are presented. Optimal power elecironic converters (PEC)
pre employed 1o get controlled balsnced lond wvoltged/current, The presence of
nonlinear loads and sudden addition and removal of sensitive loads on disoribo-
tiom will always create harmonics o the network. It will cavse 1o produce dip in
viltage (sag) or rse in voltage (swell) means severe oscillation in load voltage
These PO issues are suppressed to o large extent by employing solar custom devices
with optimal cost over FACTS controllers, which are available in the literature. To
pet maximum output power from PV system, fuzey MPPT technigque is adopted, The
best soft switching of senes voltage sowrce converter (SeV 5C) 15 done by employing
the proposed method. The results obtmined are compared with other well-known
conventional control technigques such as P1oontroller, fuzzy-based proportional inte-
gral (P1) controller, robust ECKF (RECKF) and proves that the proposed control
strategy works very well.

Keywords ANFIS controller < PO issues < PV system « PLecontroller

1 Introduction

The most effective challenge of control engineer in the Aeld of power system (P5)
is to suppress the power quality issues. It is much significant o provide harmonie-
free power supply to the loads irrespective of 115 nature (mear'nonlinear load), The
presence of nonlinear loads alwasys originates disturbances and uncertainties in the
P& network [1, 2], If these nonlinear loads are avaidlable for the longer time period in
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Abstract. In this arficle a novel furzy confrol based Hybnd Electric Vehicle (HEV) wnth
Meodular Mult Converter (MMC) fed Switched Rehuctance Motor (SEM]) is investigated. In thas
proposed approach MMC fed to the SEM motor with integration of Full Bndge (FB) converter.
FB switching pattern operates with intelligent fuzzv control algorithm. The MMC mmverter fad
S5EM drive HEV has been successfully simulated with MATLAB software package. The
simulation results are proven that the hammonies are mitigated by employing proposed method.
Parformance charactenistics of SEM motor such as, phase voltage, ine voltage, speed, torque,
rotor current, load torque 15 obtained, and these are compared with conventional methods 1.e.
cwrent converter operated HEVs and solar (FV) integrated HEVs. It can be observed from the
reported results that the proposed method 15 providing satsfactory output results.

Eeywords. Hybrnd Electne Vehicle, MMC converter, full bndge converter, switched reluctance
motor.

1. Intreduction
Crver the recent years, a few iconic names like Hyundai, MG Hector, Tesla, Nissan, Maroti, Tata and
Mahindra etc. making the market rmmeronsly very high. Industries are boosting their sales and satisfying
desired performance to the customers. According to the Indian standards past 2014 more revolutions are
coming in EVs and gamenng over 3.0 mullion units are sold. The main aim 15 to encourage EVSHE VS
to suppress pollution in whan/semm urban smart cities, with replacement of conventional petrol/diesel
vehicles [1-2].
India ]J.as[ d-ec]Iared to produce only EVs by 2030. EVs are more popular becanse its most significant
inherent features, that are summanzed as follows:

e EVs are mostly ecofriendly — Zero emussion of carbon mixed molecules in the air (Remove

global warming 1ssues)

@ (i) | Coatent from this work may be wsed under the lerms of the Creative Commons Attribution 3.0 licence. Any Further distribution
of this work musst maintain attribution io the authon(s) znd the tith: of the work, journal citation and DO
Published under licence by 10 Publishing Lid 1
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Wind speed prediction using hybrid long short-term
memory neural network based approach
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Abstract—Accurate wind speed prediction is a essential for
enhanced wind energy integration with grid. A hybrid fore-
casting model is implemented to improve prediction accuracy.
Decomposition technique is utilized to separate the input training
wind speed data into intrinsic mode functions (IMFs). Deep
neural network is used for the feature learning from each
sub-series signal. Thus, the developed approach is tested with
National Institute of Wind Energy (NIWE) dataset. Experimental
evaluation in terms of statistical indices confirms that proposed
hybrid model outperforms the existing benchmark approaches.

Index Terms—Hybrid approach, Prediction, Wind uncertainty,
Deep learning, decomposition

I. INTRODUCTION

Enhanced renewable energy sources (RES) integration at
transmission level and distribution system is possible with
accurate wind speed forecasting (WSF) [1]. Wind energy is
pollution-free, abundant, and renowned among RES. Fig. 1
depicts global top five markets in 2019 with new installations.
Precise WSF can minimize instability of wind energy inte-
gration and energy market trading [2]. WSF has become a
significant area of interest within the field of energy research.
However, it has been regarded as a tough job due to wind
speed uncertainty.

® PR China 43.3%
@ USA 151%
@ United Kingdom 4%
@ India 39
Spain 3.8%
@ Other 20.8%

Fig. 1. New capacity in 2019 and share of top five markets (%) [1]

Wind speed prediction approaches are mainly classified into
physical models, statistical models, and artificial intelligence
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(AI) models. Each model has its own merits and demerits.
The physical models can use a set of mathematical equa-
tions considering numerical weather predictions (NWPs) and
terrestrial conditions of the plant location. Physical models
best suitable for long-term forecasts but they take immoderate
computational resources. Statistical models such as autoregres-
sive (AR), AR moving average (ARMA), AR integrated MA
(ARIMA) utilize past wind speed data [3]. Existing statistical
equations are utilized to model future wind speed. Statistical
models are low-cost, easy to implement and best suitable for
very short-term horizon. The main problem of these models
is that the prediction accuracy is not desirable.

Al models such as artificial neural networks (ANNs) and
support vector machines (SVMs) are utilize pattern recognition
and machine learning algorithms to extract features for the
enhancement of WSF accuracy [4]. Recently, hybrid models
cained global attention to further improve the accuracy. Al
models possess several demerits: (1) ANNs with shallow
architecture consists single hidden layer and have poor gen-
eralization intelligence. So, shallow ANNs are not successful
to extract high level abstractions from intermittent wind input.
Because of the smoothness assumption, SVMs have the same
difficulty. (2) Some of the deep learning models do not take
account of wind input sequential features. (3) The wind speed
feature extraction is indirect. Hence, the WSF researchers
are implementing hybrid models for better performance and
enhanced accuracy. The main aim of this work is to develop the
hybrid deep learning neural architecture using long short-term
memory (LSTM) network and complete ensemble empirical
mode decomposition with adaptive noise (CEEMDAN). The
developed approach is compared with several baseline models
on NIWE wind dataset to demonstrate its superiority. The
results show that developed approach can outperform the ex-
isting benchmark approaches. Therefore, hybrid CEEMDAN-
LSTM approach is scalable and it can learn significant features
from NIWE dataset.

The rest of this paper is organized as: Section II presents
background methodology and proposed WSF framework. Sec-
tion III gives developed model validation; finally, conclusions
are drawn in Section IV.
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Abstract—Accurate wind speed prediction is a essential for
enhanced wind energy integration with grid. A hybrid fore-
casting model is implemented to improve prediction accuracy.
Decomposition technique is utilized to separate the input training
wind speed data into intrinsic mode functions (IMFs). Deep
neural network is used for the feature learning from each
sub-series signal. Thus, the developed approach is tested with
National Institute of Wind Energy (NIWE) dataset. Experimental
evaluation in terms of statistical indices confirms that proposed
hybrid model outperforms the existing benchmark approaches.

Index Terms—Hybrid approach, Prediction, Wind uncertainty,
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I. INTRODUCTION

Enhanced renewable energy sources (RES) integration at
transmission level and distribution system is possible with
accurate wind speed forecasting (WSF) [1]. Wind energy is
pollution-free, abundant, and renowned among RES. Fig. 1
depicts global top five markets in 2019 with new installations.
Precise WSF can minimize instability of wind energy inte-
gration and energy market trading [2]. WSF has become a
significant area of interest within the field of energy research.
However, it has been regarded as a tough job due to wind
speed uncertainty.
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Fig. 1. New capacity in 2019 and share of top five markets (%) [1]

Wind speed prediction approaches are mainly classified into
physical models, statistical models, and artificial intelligence
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(AI) models. Each model has its own merits and demerits.
The physical models can use a set of mathematical equa-
tions considering numerical weather predictions (NWPs) and
terrestrial conditions of the plant location. Physical models
best suitable for long-term forecasts but they take immoderate
computational resources. Statistical models such as autoregres-
sive (AR), AR moving average (ARMA), AR integrated MA
(ARIMA) utilize past wind speed data [3]. Existing statistical
equations are utilized to model future wind speed. Statistical
models are low-cost, easy to implement and best suitable for
very short-term horizon. The main problem of these models
is that the prediction accuracy is not desirable.

Al models such as artificial neural networks (ANNs) and
support vector machines (SVMs) are utilize pattern recognition
and machine learning algorithms to extract features for the
enhancement of WSF accuracy [4]. Recently, hybrid models
cained global attention to further improve the accuracy. Al
models possess several demerits: (1) ANNs with shallow
architecture consists single hidden layer and have poor gen-
eralization intelligence. So, shallow ANNs are not successful
to extract high level abstractions from intermittent wind input.
Because of the smoothness assumption, SVMs have the same
difficulty. (2) Some of the deep learning models do not take
account of wind input sequential features. (3) The wind speed
feature extraction is indirect. Hence, the WSF researchers
are implementing hybrid models for better performance and
enhanced accuracy. The main aim of this work is to develop the
hybrid deep learning neural architecture using long short-term
memory (LSTM) network and complete ensemble empirical
mode decomposition with adaptive noise (CEEMDAN). The
developed approach is compared with several baseline models
on NIWE wind dataset to demonstrate its superiority. The
results show that developed approach can outperform the ex-
isting benchmark approaches. Therefore, hybrid CEEMDAN-
LSTM approach is scalable and it can learn significant features
from NIWE dataset.

The rest of this paper is organized as: Section II presents
background methodology and proposed WSF framework. Sec-
tion III gives developed model validation; finally, conclusions
are drawn in Section IV.
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Abstracti—Wind prediction is a significant prerequisite for
look-ahead economic load dispatch. Wind speed data is normally
exhibiting wide uncertainty nature. Evaluation of this wind data
must be accurate to reduce the dangers of system operations.
To address this problem. the hybrid approach is developed
using long short-term memory (LSTM) network and ensemble
empirical mode decomposition (EEMD). This decomposition
technique is utilized to divide training data into distinct sub-
series. The features of uncertainty involved in each sub-series are
extracted and utilized to enhance forecasting accuracy by LSTM
to learn the characteristics of the decomposed signals. This de-
veloped hybrid deep learning model is comprehensively validated
with real-time data. The performance validation analysis using
statistical error values shows that the developed approach gives
superior performance to the existing benchmark approaches.

Index Terms—Decomposition technique (EEMD), Neural net-
work (LSTM), Hybrid deep learning model, Wind speed predic-
tion

1. INTRODUCTION

As a renewable and environmentally friendly energy re-
source, wind energy is prominent among low-carbon energy
technologies. As shown in Fig. 1, with new wind installa-
tions of 60.4 GW, 2019 was an outstanding year for the
wind industry and this brings global cumulative wind power
capacity to 651 GW [1]. This high penetration of wind
energy into the grid must be supported by an accurate wind
prediction approaches to help utilities and other grid managers
in daily economic power dispatch scheduling, power reserve
management, and unit commitment decisions. However, wind
prediction is regarded as a difficult job because of uncertainty.

In wind speed prediction approaches, first, the physical
approaches can use mathematical formulas taking into ac-
count numerical weather prediction (NWP) data and physical
conditions of the wind farm location. Under stable weather
conditions, these physical approaches accurate for long-term
predictions but they have high computational burden and not
cost-effective for small scale prediction. Second. statistical
approaches entirely rely on past data collected from the wind
farm. Using linear or non-linear estimations, look-ahead wind
speed data values are predicted using correlations between past
data. These statistical approaches are simple in implementation

O78-1-T281-8552-1/20/531.00 ©2020 IEEE
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Fig. 1. From 2015 to 2019 yearly wind installations (in GW) [1]

and suitable for very short-term horizon. Persistence approach
is the simplest approach among these statistical approaches
and it is also called the naive predictor. This persistence
approach states that the present measurement value can be
taken as the predicted value. Other statistical approaches
such as autoregressive (AR), AR moving average (ARMA),
AR integrated MA (ARIMA) and seasonal-ARIMA based
approaches come under the category of linear time series-
based approaches. But these approaches not suitable for short-
term prediction horizon (from 10 min to 6 h). Third, Al-based
approaches include artificial neural network (ANN), fuzzy
logic method, and support vector regression (SWVR) are used to
obtain highly non-linear features from uncertain data. Further,
hybrid approaches combine one or more prediction approaches
to form one model. The data decomposition algorithms are
combined with ANNs to improve prediction accuracy.

Al approaches hold the following disadvantages: (1) Most
of the ANN-based models have one hidden layer. (2) The
extraction of features from wind speed uncertainty has been
indirect. (3) Some of the approaches demand expertise and ad-
vance knowledge of the specific area of application. Therefore,
the practitioners are developing deep leaming architectures
such as extreme learning machine (ELM), deep belief network

Authorized licensed use limited to: NATIONAL INSTITUTE OF TECHNOLOGY WARANGAL. Downloaded on March 09,2021 at 10:159:16 UTC from IEEE Xplore. Restrictions apply.

Technical Magazine — A.Y. 2020-21 Page 44 of 84




NLC and SFO Control Technique Based
Multilevel Inverter fed 3-¢ Induction Motor
Drive

P. Mahesh
Department of Electrical and
Electronics Engineering
Kakatiya Institute of Technology
and Science, Warangal, India

pni.eee@kitsw.ac.in

Abstract—In this work, hybrid control technique based 3-¢
induction motor drive fed from a cascaded multilevel inverter
is presented. In the past decades regular two level inverters are,
however these are having output voltage with harmonic
content. To improve the solar photovoltaic system power
quality and voltage rating, the multilevel inverters are
employed along with several lower voltage dc sources is
employed. In multilevel inverters power conversion is by
synthesizing a staircase voltage waveform. The presented
inverter configuration is derived from a module of addition
and subtraction of sources. It helps to reduce the number of
components - number of sources, switching drive, capacitors,
diodes and majorly power switches. In this work, performance
analysis and operating modes of 3-¢ cascaded hybrid control
technique based multilevel inverter for both symmetrical and
asymmetrical topologies are explained. Further, the nearest
level control (NLC) and switching frequency optimal (SFO)
control techniques are employed in this work. To operate the
power swiltches in this topology the switching signals are
generated by using hybrid SFO-NLC technique. The enhanced
features of this topology with the perspectives of power quality
and optimized switching count are presented. The inverter fed
drive system with proposed control technique is simulated by
MATLAB/Simulink for the verification of the performance of
the technique under both steady state and dynamic conditions.

Keywords— Module of Addition and Subtraction of
Sources (MASS), Modular Multilevel Inverter, Nearest
Level Control (NLC), Switching Frequency Optimal (SFQ),
Induction Motor Drive (IMD)

I. INTRODUCTION

In many industrial applications, conventional DC motors
were the best suitable for the variable speed drives because
of excellent performance in torque and speed characteristics.
These motors comprise of commutator and mechanical
brushes, which undergo wear and tear with the progression
of time. Because of these inherent disadvantages, nowadays
the DC machines are replaced by AC machines [1].
Nowadays almost in all industrial drives, AC induction
motors are preferred as compared to DC motors because of
more advantages [2]. These motors are low cost, rugged,
reliable, and relatively inexpensive with high efficiency. So
that the induction motors are more preferable in many areas
of industrial applications. But in past years, because of
constant supply voltage and constant frequency the Induction
motors are mainly suitable for only constant speed
applications. In many industrial applications variable speed
operation is required. For that, conventional mechanical gear
systems were used. Due to the advancement in power
electronic technology the mechanical gear systems are
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replaced. This technology is utilized for variable speed drives
and also it can improve the response and performance of
speed and torque characteristics of a motor under dynamic
and steady state conditions [3]. For adjustable speed
applications in the AC drive system, the variable frequency
operation is required. So that AC drive system is fed from
the power electronic converters [4]. The power electronic
converters are suitable to conversion of fixed voltage &
frequency to variable voltage & frequency, and then control
the speed of AC motor. Generally, induction motor drive fed
from the three-phase power electronic converters (inverter),
but which is having poor voltage and current qualities that
means it consisting of high THD. To improve the power
quality and for reduction of THD, the power electronic
converter must be operated with high switching frequency,
but which causes an additional switching losses.

The multi level inverter [5] concept introduced to
improve the power quality with reduced THD [6] and
switching losses [7], so it can improves the dynamic
performance of the converter and control the speed of
induction motor with excellent speed and torque
characteristics. Several conventional multilevel inverter
(MLI) topologies are developed, such as flying capacitor
clamped inverter, diode clamped inverter, cascaded H-bridge
MLI, Neutral point clamped [8] and hybrid MLI [9]. The
cascaded MLIs are popular due to its modularity in design of
topology and possibility to extend the capacity as well as the
number of the voliage levels in near future. However, the
conventional inverters are consisting of high power
conduction losses, as more number of power switches is used
for increase the number of levels in inverter operation and
normally which operate at higher switching frequency [10].
And also the novel multilevel inverter topologies are
presented in [11]-[12] with reduced number of switches.
Modular MLI are introduced to enhance the voltage rating
with reduced number of switches. But which are having
voltage equalizing problems across the source side capacitors
[13]-[14].

To improve the multi level inverter performance
compared to conventional multi level inverters in this
research work a 3-¢ hybrid cascaded modular multi level
inverter is presented. In this work a three-phase cascaded
structure with optimum component count is presented, viz.,
power switches count, gate drive count, capacitor count,
diode count, and source count. The fundamental frequency
hybrid control technique is used to generate the switching
signals for power semiconductor switches, which is derived
from nearest level control (NLC) and switching frequency
optimal (SFO) switching control technique, is presented.
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ABSTRACT

The Multi Inpur Integrated Buck and Buck-boost comverter iz essemtially a combination of buck and buck-boost
converters. However, on account of integration only ene inductor iz syfficient enough for performing the power
conversion. In order to have simple comtrol straregy as well as simpler compenzaror design a single loop control
scheme, voltage-mode and curvent-limit control, are proposed here for the power diztribution. The converter has the
ability to supply emergy from storage and remewable energy sources individually to the load. It maintains a constant
cutput voltage under various transient conditions of load as well as source. It has the capability to operate in buck,
boost, and buck—boost modes of operation. The mathematical modsl of the converter is developed, which iz further

used ro design controllers for the converter.

Eeywords: DC-DC converter, Mulfi fnput infegrated cormverter, Mulfi fnput power converter, FI
controllar.
I. INTRODUCTION

The converter has the ability to sopply energy from storage and renewable energy sources individually to
the load. It maintains a constant output voltage under various transient conditions of load as well as
source. It has the capability to operate in buck boost, and buck—boost modes of operation. The
mathematical mode]l of the converter is developed, which is further used to design controllers for the
converter. A laboratory prototype is developed for experimental realization of the converter. The analysis,
design simmlation. and experimental results of the comverter prove that it is suitable in hybnid electric or

renewable energy systems application.
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ABSTEACT

There are places where peaple srill live without basic needs such as elsctricity. They are the places which are isolated and as
difficult emvironmental conditions ro build power plamt and transport electricity. 5o, by producing their emergy source in their
areas selemnly depending on natural resources would be the ultimate salvation for those who are in abysmal. This will become
possible if we implement using transparent solar cells. Unlike comventional solar cells, mansparent solar cells rap photons af
imvizible light, such as ultravielet rays. The stripes of the photoveltaic cells convert these photons into electricity. Morsover,
these cells can be used as windows in their house, mobils phone screens and can replace amy glass used for commercial
pwrpese. Since the title sugpests "transparemt”, these cells allow visible light to pass through them. Therefore, transparent solar
cells allow the usgful light to echo and on the other hand, it converts the useless light into energy, where a conventional solar
cell canmot.

Keywords Antirgflection coating, Absorptive Spectrum, Fhotovoltaic cell, Transparent Subsirate, Transparent

electrode, Ultraviolet light.

L INTRODUCTION
Intense changes in energy conversions svstem are foreseen because of deficiency of conventional fuels. Fuel deposit on
the planet will soon exhanst and fossil fuel scarcity will be maximum. The findamental explanations behind the abowve are due
to inereasing demand for energy, nsing population, fast development in innovation. Indiseriminate uhlization of commereial
energy has lead to zemmine chimate 1ssues hike air and water contamunations. People who are hammessing the utilization of
alternate source of energy should please and accept the environmental conditions, low cost electrical energy as a replacement
for energy from quickly dramming resouwrces of foszil fuels is the basic requirement for the endurance of humanity.
Solar energy 1s the biggest source of energy when compared to all the forms of renewable energy and if 15 the promunent source
of energy. Since all other souwrces of renewable enerzy have vulnerable limitations. Solar energy 1s the boon for future
generations because of its opulence and never-ending charactenistics. This umeity of solar energy regards the non-renewable
energy as unpromising. Solar energy can enlighten the world smee 1t 15 the major source of energy. The potential of solar energy
is baffling; which is 178 balhon MW and this myriad value of energy will promise a whole new world. Statistically, 178 bilhon
MW 15 about 20000 fimes the total enersy consumption of the world. Moreover, the energy radiated by the sun on a sunny day is
almost Ikmm?2.
But the problem associated with the uhlization of this legron of potential 1s its availability. We cannot promise the same
radiation of the sun throughout the vear because the radiation of the sun changes with time. Sadly, the vanafions appear even m
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Abstract: This paper analyvses the ways ro improve the electric safesy eulture in an organizanion . This analyses abour the
safery measures that was being taken and should be taken by the managemenss of any organizanion. Following few key
issues are inclided in this paper. (1) The basic requirements af the eleciric saferv culmre are  amalyzed. {n) By raking rhe
past and present work practices in elecrrical safery culiure tnfe consideranion, few suggesnons are given to impreve glecric
safery eulmires in organizanon in fumre. The main argument of this paper is that representarion of culture is the sum of
whar is commonly acceprable withour analyzation and the most important thing included in this paper is thar the fraiming
must be given to the non elecirical personnel in order to avoid eleciric hazards and addressed the more difficult aspects of
human performance in fair manner.

Kevwords: Beliefs, Electrical saferv. Safety culmre, non elecirical personmel.

I. INTRODUCTION

Electrical safety cultuwre 1s pothing but 1t i1s the set of values, attiudes, goals of an orgamization. Responsibilhity of
keeping workplace safe will be in the hands of every single individual working at an ergamization. When we compare working
conditions of past and present there are a lot of developmental changes have taken place. The futwe developments will be

done on the basis of past and present working condifions in the electnical orgamzation.

A.Electrical Safety:
Protecting electrical workers of electrical orgamization from the dangerous effects of elecinic currents, electnical arc,

etc.. 15 known as electmeal safety. Every worker working at electnical crgamrzation mmcludimg electrnical and non electnical
workers should be educated and should have knowledge on every single equipment that 15 being wsed In order to create
awareness among workers, A workshop was conducted by IEEE IAS. Fig 1.1 shows the logo of the workshop.

Figure 1 .2:Workmg with Energized and de energized equpment

Fizure 1.1:Electrical Workshop logo
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ABSTRACT:

In thiz paper, 4 Boost converter with a couplsd-inductor iz explored In the proposed, method a coupled inductor and
a switch with low voltage rating is used for improving veltage gain.d passive regenerative snubber cirewit is used
for reviting energy of the stray inductance, makes the switch to eperate in a wide range of duty cyele which relarively
imcrease,the voltage gain.compared to coupled mductor-based comverters.Theze scheme have voltage clamped
properties,low voltage stress than output veltage made to choose low-voltage low conduction devices,with no
reverse-recovery cwrrents within diodes used m the civeuit Morsover.the closed loop comtrol techmigune used io
reduce the voltage drift problems. The proposed converter topology boest the voltage gain of a comventienal Booast
converier using single inducior. and mitigate the demagnetization of transformer and lsakage mductor of coupled -

mductor bazed converter.

Keyworids: Bartery, Passive Regenerative snubber circuit,coupled-inductor. reverse recovery fusl cells, proton

exchange membrane.

INTRODUCTION:
In present daysmany mdustnal applcation requre steep voltage ratio For example boost converters are used

in hvibnd electnie vehicles (HEV) and hghting systems telecommumication mdustry Bv using comventional Boost
converter results 1n senous reverse-recovery problem with low voltage gain even for extreme duty cycle cause the
efficiency to decrease and the Electromagmetic interference problem i more Several converter topologies are
proposed in past decades.

By using conventional Boost converter results in serous reverse-recovery problem with low voltage gam even for
extreme duty cycle cause the efficiency to decrease and the Electromagmetic Interference problem Eventhough
Voltage clamped techmiques are used to decreaze the reverse-recovery problem The switch voltage stress 13 more
and veoltage gain is limited by twn-on tme of the switch a boost soft-single converter topology in pulse width
modulation manner 15 used The high-step uwp ratio 15 achieved by using coupled imductor and switch voltage

accordingly.alzo improves the reverse-recovery problem of output diode.

Folume 14 Issue 1 — 2021 W joics. net

Technical Magazine — A.Y. 2020-21 Page 50 of 84




International Journal of Science Technology and Management
Volume No.09, Issue No. 06, June 2020

WWW.ijstm.com

()

ISSN 2394 - 1537

INVESTIGATIONS ON MULTI INPUT
INTEGRATED BUCK- SEPIC CONVERTER

'B. Jagadish Kumar, ‘K. Sahithi,

' dssociate Professor, Department of Electrical and Electronics Engineering
Eakativa Instinute of Technology & Science, Warangal 506013, India

‘UG Student. Department of Electrical and Electronics Engingering
Eakativa Institute of Technology & Science, Warangal 306013 India

ABSTRACT— The application of high-frequency switching
converters and their controls in dc power distribution has been
imcreasing in recent years . The major concern with recent de
distribution systems, such a3 in antomotive and telecom power
supply systems, is to meet the increased power demand and to
reduce the burden on the primary enmergy source, ie built-in
battery. This is possible by adding additional power sources im
parallel with the existing battery source. The additiomal power
source cam be a renewable emergy source such as photovoltaic
(FV) or fuel cell (FC) storage power . Im this paper amalysis and
contrel of two-imput buck integrated SEPIC comverter, smitable
for photoveltaic (F'V) applications, is presented. This comverter is
essentially combination of individoal buck and SEFIC comverters

Keywords: DC-DMC converter, Multi input integrated converter,
power management, trailing-edge modulation.

I. INTRODUCTION

High frequency switching comverters application in the dc power
distmibution is ncressing im the recent years. . One of the mam
orientations in power eleciromics in the last decade has been the
development of switching-mode converters with higher power
density and low electromagnetic interference(EMI). As the power
comversion system is becoming ministurized increasing the power
density is one of the challenging issues for the power supply
designers. Furthermore, light weight, small size and high power
density are also some of the key design parameters. In the recent dc
distribution systems the prominent issue, in automotive and telecom
powersupply systems, is to meet the increasing power demand and
reduce the burden on the primary energy source, ie. built-inbattery.
This is implemented by using addidonal power sources in parallel to
the existing primary source The addidonal power sources are (1)
renewable enerzy sources like solar or wind, (i) fuel cell storage
power. The dc sources are connected in parallel to meet the common

load demand This parallel comnection is preferred when: 1) the
existing dc source is umable to mest the full lead demand and 2) the
power available from a cost-effective source is used in combinaton
with the another source which supplies deficit demand In any casea
power electromic converter is required for efficient handlingof power
transfer. Converters can be paralleled im two differentways: 1)
paralleling different power electronic converters at the load port
and 2) connecting mmltiple sources through an integrated converter
The wanions dc sources must be comnected i paralle]l through an
infermediate power electmonic converter at the load port or through a
single integrated converter. For two dc sources, the two-input
inteprated comverter is preferred for power comfrol as it results in a
smaller oumber of components and simplicity in controller dasign. .
A systematic approach for analyzing two-input integrated converters
bated on six basic topologies has been studied extensively . This
reveals that the imput sources can supply power to a load either
mmdividually or simultaneously without distarbing. One of such is,
inteprating buck and buck-boost converters where power is drawn
from low voltage and high-voltage dc sources and supplied o a
common de load. Eventhough, buck—boost converter integration in a
double-input dc —dc comverter works well for power transfer from a
low-voltage source (LWV5), the source corrent has more npple content
and requires an additional input filter. By using the SEPIC converter
in place of the buck—boost comverter gives an additonal flexibility of
voltage gain matching, low to high or wice versa, together with lesser
sgurce ripple comrent Ome such double-imput comverter is smdied,
which 15 a combination of the buck and SEPIC topologies

II. MODELING AND ANALYSIS OF
BUCKINTEGEATED SEPIC CONVERTER

The proposed BI-5EPIC is essentially a paralle]l combination of buck
and SEPIC converter. Howeverto reduce the number of energy
storage elements, the switching dewvices of the two comverters are
arranged so that o one inductor "L" on the load side is sufficient for
precessing the power im both of these converters.Having single
inductor in the integrated topology shows order of the power
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Abstraci=NMultlevel comverters, gemerally, used in medinm
and high-power system applications, ofamy config urations, offer
higher efficiency and lower THID. With the advamce of
remewable emergy systems, particularly photovolaic [PV)
systems, there is always am ever-increasing meed for highly
efficient multilevel inverters to cater the AC loads. The present
work aims at comparing the basic three imverter topologies
[Dinde clamped Flying-Capacitor, Cascaded H-Bridge imverter|
of five-level mverter for a stand-alone PV-system. The efficiency
and harmonic distortion of these configuration are compared.
The entire work is carried out in MATLAB Simulink
Environment

Keypwords--Five level inverter, Stand-alone PV-gysiem, inverter
ko pologies

I. INTRODUCTION

With the increased integration of renewable enerpy
msources, several developments have been occurring in
power electromics n the recent years. The renswable
msources are  environment-friendly and are replacing the
traditional power peneration plants which produce largs
carbon emissions polluting the envirnment. Among the
different renewable energy resources that are besn utilteed for
electrical power peneration, solar enerpy is one of the
extensively used resource because of its abundancy and
simplicity in installation. The solar energy can be harnessed
i D form which i tumn is to be comverted to AC to integrats
into the conventional AC power systems. Power converters
are used for conversion of DC power to AC power. Usage of
Mul tilevel Inverters (MLI) has increased in the recent times
for DC to AC conversion of signals. 4 multilevel inverterisa
power electronic device that offers desired AC output voltage
level using one or more lower-level DC voltages as an mput.
The multilevel inventes offer lower dvidt besides lower
harmonic distortion. The higher the voltage levels are, the
smoother is the output waveform [1]. But the complexity of
the controller cireuits and their components mersases with an
increass in the level of inverter. Different topologies of the
multilevel inverters are available in the market The
difference among them hes m the control technique which
meludes the mechanism of switching and the mput voltags
source that is employed by the topology [2]. The commonly
emploved topologies are [3]:

«  Diode clamped multilevel mverter (ICMLI)
+  Flving capacitor multilevel inverter (FCMLI)
s  Cascaded H-bridge multilevel mverter (CHEMLI)

The present work aims at comparing the basic three
inverter topologies that are mentioned above for a five level

ITR-1-T2R1-M29-92 1'53 140 ©202 1 IEEE
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mverter with a stand-alone PV-svstem. For this work, equal
phase method and hybrid mul ticarrier pulse width modulation
(H-MCPWM) technique are uwsed for control. The
performancs and harmoni ¢ distortion of these topologes are
compared and presented LCL filter is emploved to minimisze
the distortion in the output vollage,
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Fig 1. Basic block dizgram

Fig. | gives the basic block structure of the employved
circuit. A PV panel is connectad to the boost converter which
mmproves the voltage magnitude developed by PV panel. This
in turn is connectad o a multilevel inverter which converters
DC power to AC power and is fied to a | -phase AC load. P &
O based MPPT contmoller is uwsed for providing gate signals
for boost converter while di fferent confi gurations of MLI are
usad in this study.

1. MODELLING OF SOLAR CELL

Solar PV cells being the basic wmits of solar PV
array/panel, ame armmped n a combination of series and
parallel stings to achieve requirad voltage and current. When
PV cell is exposed to light, it generates current. The widely
ussd mathematical model of PV cell, shown in Fig. 2, is
emploved for the curnent work [4]

Ko T

by L

o Ry

Fig 2. PV mexlule squivakni crouil

The current output of the PV module can be obtained
using equation 1.

Ve T =Rz ) +
! p,l—J,(e ~ —1)—-—L"“" B

P
L Fgh

Perturh & Observe (P&O) algorithms are the extensively
used MPPT algonthms because of ther smmphcity
structure. They operate with periodicity of merementing {or)
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Abstracti—Wind prediction is a significant prerequisite for
look-ahead economic load dispatch. Wind speed data is normally
exhibiting wide uncertainty nature. Evaluation of this wind data
must be accurate to reduce the dangers of system operations.
To address this problem. the hybrid approach is developed
using long short-term memory (LSTM) network and ensemble
empirical mode decomposition (EEMD). This decomposition
technique is utilized to divide training data into distinct sub-
series. The features of uncertainty involved in each sub-series are
extracted and utilized to enhance forecasting accuracy by LSTM
to learn the characteristics of the decomposed signals. This de-
veloped hybrid deep learning model is comprehensively validated
with real-time data. The performance validation analysis using
statistical error values shows that the developed approach gives
superior performance to the existing benchmark approaches.

Index Terms—Decomposition technique (EEMD), Neural net-
work (LSTM), Hybrid deep learning model, Wind speed predic-
tion

1. INTRODUCTION

As a renewable and environmentally friendly energy re-
source, wind energy is prominent among low-carbon energy
technologies. As shown in Fig. 1, with new wind installa-
tions of 60.4 GW, 2019 was an outstanding year for the
wind industry and this brings global cumulative wind power
capacity to 651 GW [1]. This high penetration of wind
energy into the grid must be supported by an accurate wind
prediction approaches to help utilities and other grid managers
in daily economic power dispatch scheduling, power reserve
management, and unit commitment decisions. However, wind
prediction is regarded as a difficult job because of uncertainty.

In wind speed prediction approaches, first, the physical
approaches can use mathematical formulas taking into ac-
count numerical weather prediction (NWP) data and physical
conditions of the wind farm location. Under stable weather
conditions, these physical approaches accurate for long-term
predictions but they have high computational burden and not
cost-effective for small scale prediction. Second. statistical
approaches entirely rely on past data collected from the wind
farm. Using linear or non-linear estimations, look-ahead wind
speed data values are predicted using correlations between past
data. These statistical approaches are simple in implementation

O78-1-T281-8552-1/20/531.00 ©2020 IEEE

® Onshere
# Ofishore

1% —
4318
&0.4

5315 8.1
507
4.5
A4
I 542

2015 2014 017 2018 2019

Fig. 1. From 2015 to 2019 yearly wind installations (in GW) [1]

and suitable for very short-term horizon. Persistence approach
is the simplest approach among these statistical approaches
and it is also called the naive predictor. This persistence
approach states that the present measurement value can be
taken as the predicted value. Other statistical approaches
such as autoregressive (AR), AR moving average (ARMA),
AR integrated MA (ARIMA) and seasonal-ARIMA based
approaches come under the category of linear time series-
based approaches. But these approaches not suitable for short-
term prediction horizon (from 10 min to 6 h). Third, Al-based
approaches include artificial neural network (ANN), fuzzy
logic method, and support vector regression (SWVR) are used to
obtain highly non-linear features from uncertain data. Further,
hybrid approaches combine one or more prediction approaches
to form one model. The data decomposition algorithms are
combined with ANNs to improve prediction accuracy.

Al approaches hold the following disadvantages: (1) Most
of the ANN-based models have one hidden layer. (2) The
extraction of features from wind speed uncertainty has been
indirect. (3) Some of the approaches demand expertise and ad-
vance knowledge of the specific area of application. Therefore,
the practitioners are developing deep leaming architectures
such as extreme learning machine (ELM), deep belief network

Authorized licensed use limited to: NATIONAL INSTITUTE OF TECHNOLOGY WARANGAL. Downloaded on March 09,2021 at 10:159:16 UTC from IEEE Xplore. Restrictions apply.
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Driver’s Anti-Sleep Alarm

1 Samhitha Kandula
dept. Electrical and Electronics
Enginesring
Kakarnya Institute of Technology and
Science
Warangal India
blEeeli?mkitw.acin

Abstract— Anti-sleep alarm i intended to warn the driver of
unexpected sleepiness, as dozing off at the wheel may lead to
grave consequences like road accdents. Inm Anfi-:leep alarm
circuit, it has a @it semsor that detects whenever the driver
bends his ‘her neck and drives the buzzer and the buzzer
produoce: an intermediate beep sonnd, making the driver alert
and then the red LED glows on when the buzzer produces
intermediate sound. When the driver gets back to nermal
position then the buzzer stops producing a sound, then the red
LED gets OFF and green LED it switched ON, which implies
that the driver’s posifion is normal. This alarm keep: the
driver awake and would help in lessem the tendency of road
accidents during might.

Eeywords—Ana-sleep, driving, Alarm, buzger, Accidemes,
LED

I INTRODUCTION

Drver's sleepiness dwrmg the jowmey can cause
accidents espectally dunng mghts and leading to dangeroms
consaquences. It becomes a threat to the traffic participants
and drvers. It 15 requured for the dover to have sufficient
amount of sleep before the journey commences. The dover
should be aware of his sleepiness dwmg the drive but
sometmmes due to fahgue and restlessmess the dover may
unknowingly doze off. It 15 very important to overcome this
situztion with possible approach that reduce the moad
accidents to some extent. One such approach 15 the drver's
anti sleep alarm that would mtimate the driver with a sound
of s slespiness making ham alert.

The main purpose of this project 15 to make the drmver
alert when he'she dozes off to sleep with a sound using a
buzzer and reduce the rizk of accidents. For this, a tilt senser
15 given to the drver whach 15 placed at the pmna of the sar
while diving in order to make the dover alert dunng the

journey.

Once, the tilt sensor 15 placed to the drrver on his ear, the
sensor detects the motion of the head and buzzer zives a beap
sound whenever a mofion 15 detected from the sensor makmg
the dnver alert.
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II. DRIVER'S ANTI-SLEEP ALARM
what 15 an Anti-sleep Alarm?

. Any cirewst or a device that retains vou under semtmy by
making 3 beep sound or eputhng any flazh light in order
to make vou alert while dnving when vou doze off while
dnving. These drver’s anti-sleep alarm are alse called as
drowsiness detection devices.

. These anti-sleep alarms cireuits can be designed in
different ways based on the apphication and convemence

therefore, each have a different working of 1its own. The
anfi-sleep alarms are categonzed mamly mto

Baszed on the physical parameters such as activity

Bazed on the behaviour such as head motion, eye
blinking, steenng wheel patterns etc. Some of the
approaches such as alarms baszed on flt sepsor, blink
sensor etc.

n1.  Based on the drver’s prior sleep history

1. DBased on the combination of the above said
methods

The tilt zensor circuit 1s very simple and does not affect the
vision of the driver when used while driving where as the
anfi-sleep alarm baszed on the blink senzor has an effect of
the sight of the drrvers as the device 1s fixed to the glasses m
order to chserve the drver. This makes the anti-sleep alarm
to be more reliable on tilt sensor than the sve blink sensor.

2.2 Driver s Anti-Slesp Alavm

Dnver’s anti-sleep alarm 15 mtended to warm the drmver of
his unexpected sleepiness. This device has a tilt sensor that
detects the motion of the driver which means that whenever
the dnver tilts or bends his'her head then the motion 1s
detected by the semsor and the buzzer produces an
intermittent beep sound when the motion 15 detected. When
the dnver gets back fo the nonmal position the buzzer stops
producmg the beep sound The posihon of the drver can
alzo be understood simply the LED's m the coomt,
whenever the red LED 1= ON 1t indicates that the tlt sensor
has detected 2 motion of the driver and makes the driver to
be alert during while dniving with a buzzer sound and
whenever the green LED 1= switched glows which mdicates
that the driver 1z 1 hiz'her normmal posrhon.
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The mam functionality of this device 15 to avoid accidents
due to drowsy diving and to avedd its grave consequences.
This provides a security and safety to the drver and helps
them to get of the nsk.

O COMPONENTS

Dimiver’s anti-sleep alarm device consists of the following
Ccomponents.

3.1 Hardware components:

i Tilt sensor

. Arduimo THNO board
L Burzer

w. Bread board

. Resistors

i LEDs (Fed, green)
VIL Jumper wires

3.2 Software components
Arduino- software

1.1 Hardware components
3.1.1 Tilt zensor

Tilt sensor 15 2 device or an mstrument which 1z used for
measuring the tltng positon with reference to the gravity.
They give wus an mformation about the wertical and
honzontal mchnation of the plane. The filt sensor has a
metallic ball which 15 designed m such a wav that, whenever
the sensor reaches a pre-set value of the angle the ball
moves the two pins of the instrument from ON to OFF and
Vice-versa.

Fig 1 Tilt Sensor

These are used mn applications accordmg to the requirement.
This concept 15 applied in the dnver's anfi-zsleep alarm to
detect the head movement of the drver. It 15 used to detect
the motion whenever the diver bends means that whenewver
dozes off while drving hisher head It detects the
mmchination of the dnver. The tilt sensor has advantageous
such as:

L Very simple and compact

. Cost effective

1L Low power consumption

. High acouracy

1.1.2 Arduine UNO
Arduine 1= an electromic prototyping device which is

mtended for creating any kmnd sort of mteractrve projects
such as motor confrol, sensor networks and other
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applications. The main features of the Arduino TTHNO board
are 1t has an operating voltage of V. It has 14 digital pins
and & analog pns. It has a flash memory of 32EB. The
programming language that is used m an Arduino is the
C/C+=+ “dialect’. Here the code requured for the operation of
the driver's anti-sleep alarm is uploaded 1n the Arduine

It 15 very easy to connect the components to the Arduine
alzo, very smmple. It simply needs to be connected to the
computer using a USB cable or it can be powered with a
battery to get it started.

3.1.3 Buzzer

Fiz .3 Buzzer
Buzzer 15 an electnc device that produces an intermttent
beep sound. These buzzers are mainly used in the alarm
circuits, timers ete. Buzrer consists of two pins that can be
connected to ground and power.

3.1.4 Bread Board

Fig.4 Bread Board
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Bread beoard is a device used for prototyping and for
testing the circunts. It is mamnly used for interconnechon of
the components required for a project or working model
simply by inserting the termmals of the components info the
holes of the bread board. It does not require any soldenng

3.1.5 Resistors

Fiz.5 Resistor

Eesistor is an electrical component which limits the flow of
electnic current. The values of the resistor can be determined
by celour coding of the resistor.

316 LED

Fig.6 LED

LED-Light emitting diode. It is a semiconductor diode that
glows on whenever a suitable voltage 1s applied. LED s are
used in the hightening applications. The purpose of the LED
in the project dover’s anti-sleep alarm mn order to indicate
whether the dnver’s head position is nommal or tilted. Here
we use two different LED's (red and green) to have
difference in the representation of the head posifion of the
driver.

31.1.7 Jumper wires
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Fig.T Jumper Wires
Jumper are the electrical cables or wires used to connect the
components of the bread board without the help of the
soldenng.

3.2 Seftware components

The software components required for the project is the
Arduino software-Ardwine 1.8.13 version. The software 1s
used as a platform of the Arduino coding and uploading it
for the operation the project. This software provides a
platform whach is a simple and easy to work with the
Arduine projects.

IV. CIRCUIT DIAGRAM AND WOREING

The purpose this project driver’s anfi-sleep alarm to reduce
the accidents due fo drowsy dnving especially during mghts
and its grave consequences. To is basically a safety device
that makes the dover alert duning the jowrney.

4.1 Crreuit diagram

Fig 8 Circuif diagram of Driver’s Anfi-sleep Alarm
4.2 Working

Firsthy, all the components are connected on the bread board
with the belp of a jumper wires then a code for the working
of the model 1= uploaded into the Ardumo through the
Arduino software. The working of the project is that the tilt
sensor is placed to the pinna of the ear of the drver while
driving. Whenever the drver falls asleep the person tends to
filt or bend his‘her head, the tilt sensor detects this motion
and gmwes an mput and this input makes the buzzer to
produce an mtermittent beep sound. This sound makes the
driver alert, remmding ham that he 15 doving. LED's are
used for the indication of the driver’s head position whether
he is in normal position or dozing off to sleep (tilting head
position). Whenever the red LED glows on it indicates that
the driver 15 not in normal position similarly whenever the
green LED glows on indicates that the drver is in mormal
position. In this way the alamming cirewnt help the driver
bemg awake. The code required for uploading it m the
Arduimo 15 given below
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int mPm = 2; // the number of the mput pan

int reading;// the cuwrrent reading from the mput pin

mt GreenledPm = 13; // the rumber of the Green LED
output pin

int RedledPm = 12;/ the oumber of the Red LED output
pin

const mt SpeakerPin = 10;
Speaker/Buzzer pin

the pumber of the

wvoud setup ()

{
pinhiode (inPin, INFUT);
pinhiode (GreenledPimm, OUTFUT);
pinhiode (FedLedPin, OUTPUT);
Seral begin{9600);

¥

voud leop
{
reading = digitalFead(inPm}):
if (readmg = 1)
{
digitalWnte (RedLedPm, HIGH): // if tilted, tun the red
LED OM
digitalWnte (GreenLedPin, LOWY;
tone (SpeakerPin, 494, 5000; // 1if filted, twn the Speaker
ox
delay (5007;

el
{

digitalWnte (RedLedPin, LOW);

digitalWnte (GreenlLedPin, HIGH); /[ if not tilted, tum
the green LELDY ON

¥

Senal prntln(reading); /' not really needed

delay (200%; /7 pause 200 pulliseconds between readings
¥

4.3 Advantages and disadvantages

Driver's anfl sleep alarms are very simple where
the whole pwpose can be fulfilled with a single hlt
sansor

It does not require much input

It does not interrupt or affect the sight of the driver
as it 15 placed to the pinna of the ear

Omne drawback 15 that as the filt sensor detects the
even a small moton of the drver’s bead so there is
a possiblity of producing a sound even if the driver
twrns his’her head while droving. Frequent beep
sound from buzzer may cause imtability and the
driver may not be zble to concentrate on dnving.
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V CONCLUSION

The main fuinchonality of the Driver’s anfi-sleep alamm 1= to
overcome sk of falling asleep on the wheel which can lead
to serious consequences, there may be accidents and people
mav even lose therr ives it 15 very important to counter thas
problem uwsmg Drver's anti-sleep alarm the above referred
15502 can be overcome. Dhivers anfi-sleep alamm are wery
convenient for reducing the risk of road accidents due to
drowsiness, restlessness of the driver which may have zrave
consequences to the persom also the people around. The
system 15 for the secunty pupese to caution the drver while
driving without any interruphon to the sight of the drrver.
Also, the above said system has a simple construction and
easy to use. Though it has a dizadvantage of producing a
sound even when there 1= a small tilt of the dmwver head
posttion but it can be gets back to contrel by finther
developments in the system.
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WIFI SMART BULB
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Abstract—A Smart bulb is a LED light bulb, that is
capable of internet which can be controlled remotely. Smart
hulhs can be controlled remodtely. Smart bulhs can be controlled
through a mobile app with the integration of wi-fi. Smart bulb is
the one which connects wimlessly to its surrounding network. P
Generally, smart lightening n.-::.-i meesh mmurkn:g. These 2.1 Circuit Disgram
conmections are controlled by a hub that is inlern connected Lo
the router. By jusi using a app in a smart phone we can furn on
or turn off the smari bulb. Smart bulb uwses less amount of
electricity and it has a longer life span. I is of low cost and also
improves the standard living al home.

I CIRCUIT MAGRAM AND
COMPONENTS

Keywords—Smars bullk, Wi-fi , Blynk app, mobile

L INTRODUCTION

S § R S
“Home automation™ has remained for the more number of J’ -
years. The word “Smart home”, “Intelligent home”™ so on are = ritming
used to start the idea of networking devices in the home. The . o o
home automation ie., HASs constilutes a considerable
research chance in designing new field in engineering and also
architecturz. Home automation system is fetching desired in
present days and is also coming fast in the engineering market.

Fig 2.1: Circuit Diagram
1.1 Components

g The components used are:
The power of WIFI is sufficient to be executed in the (i Espll

design. And also, the present laptops, mobiles are coming with (i Relay
the fixed wi-fi adaptor. Because of the fixed adaptor the cost (iii} Sv, 2Amp Adaptor
will be decreased. (iw) Ac bulb

In this we will see about the design of Home
automation system which is of less cost and also with wireless
remote control. This is designed in a way to help the old age
people and also the disabled people. And even we can also
increase the standard of living.

The actual control system executes the wincless wi-fi
technology to supply mmote access from laptop or a smart
phone. The design exists in the electrical switches and gives
control much safely with less voltage operating technigue. The
position of switches synchronizes in all of the control system.

Fig 2.2: ESP0I

Mode MCU inserts firmware that runs on ESPE266 wi-
fi self-contained {50/ from the Espressif sysems, and
hardware that depends on ESP-12 module. The Word “Node
MCU™ mentions the firmware instead of the growing kits and it
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uses the language called lua scripting. It depends on elua
project and setup on the Espressif Non-08 SDK for ESPE266.

222 Relay

Fig 2.3: Channel Relay module
A switch which is controlled electrically is known as a
relay . These are used only where it is required to manage a
circuit by a separate less power signal.

A simple electromagnetic relay contains a coil of wire
lapped on every side of a soft iron core. When cument is sent
through coil it produces a magnetic field, then armature geis
started and accordingly motion of the transportable comtact
either makes or breaks the connection with the stable contact.

223 Adaptor

Fig 2.4: Adaptor

An Ac or Do adaptor is a kind of either power supply
which is surrounded in a case same as an Ac plug.

Ac adaptors are used with electrical appliances that
noeds power but does not have any interior parts to obtain the
nee ded voltage and power from main power. Initially , most of
the Ac or Dc adaptor were linear power supplies, having a
transformer to change the voltage of main electricity into a
lower voltage, a Dc and a filter into a smooth waveform which
is pulsating to Dic with the small variations to leave the device

that is powered to be unchanged.
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224 AC Bulb

Fig 2.5: AC Bulb

A bulb is an electric light that has a wire filament which is
heated to high temperature that shines with the light. In the
bulb the filament is secured from oxidation with a glass quartz
bulb which is filled with the inert gas.

The incandescent bulbs are made from 1.5 wolts o 300
volts. These bulbs works uniformly either on Ac or De.

I UPLOADING OF PROGRAM

The sieps to upload a program are,

Step 1: Firstly, we should connect Arduino by using the USB

cable where the square end should be linked o

Arduino and the straight end should be linked to USB port of a

CoMmputer.

Step 2: Sclect the tools, board, Arduino UNO to notice board

in the list of Ardoino. We can also search all boards in this list

Arduino mega 2560 and Arduino Leonardo.

Step 3: Sclect the exact serial port of the board. Then we can

sce the index of all the accessible serial ports by selecting tools

then serial port then com. In window if we connect Arduino,

the com port will be the greatest number like com3 or com 3.
Most of the devices are shown in com port list. If we

keep many Ardoino’s then each Ardoino will get a mew

number.

Step 4: Then click on the upload. The upload is placed to the

right of the Arduino.

IV PROGRAM CODE AND EXPLANATION

4.1 Program code

First download the latest Bhrnk librany.

#define BLYNE_PRINT Serial

#inclede <ESPRIGEWiIFLh>

#include <BlynkSimpleEsp8la6. b

& You should get Auth Token in the Blynk App.

& Go tothe Project Settings (nut icon ).

Page 60 of 84




char auth[] = "F-dERaEvIXZFalAasuy Nomyx HWPY oY TH™;
£ Your WiFi credentials.

IV Bet password to ™" for open networks.

char ssid[] = "smart bulb™;

char pass|[] = "1234578";

void setup()

¥ Debug console
Serial. begin D00}
digitalWrite(0, HIGH];

Blynk.begin{anth, ssid, pass);

void loop(y

Blynk.run();

4.2 Coade Explanation

Using of ESP8266 wi-fi library that gives Esp3loé
particular wineless ethermet network and we are calling it to link to
the network. Blynk library stants comveying between the Blynk app
and ESPE2G6.
#define BLYNE_PRINT Serial
#include <ESPEZ6EWIFL D>

#include <BlynkSimpleEsp82i66. >

Then obtain the auth token and also type that has come
in the Blynk app when designing the project.

char auth[] = "Your anth token”;
char ssid[] = "server name";

char pass[] = "server password”;

Then we should keep the design code in the setup which will
exacute one time in the start-up. Then in the setup function. it will
prepare conveying for debugging and logging with a baud rate of
9600, That starts the link for respective Blynk auth token, name of
the server and alse password.
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Bhynk.nmd{);

| woid sep()

Serial. begin{We00);
digitalW rite (0. HIGH];

Blynk begin(auth, ssid, pass);

Then we should keep the main code in void boop(d to execui
continuously.

vioid loopd)

Blynk nmd{};

¥V INSTALLATION, CONFIGURATION OF BLYNK
APPF AND WORKING PRINCIFLE

5.1 Installation and configuration of Blynk app

Step 1: From the play store install the Blynk app and then open
the app.

Step 2: Then by using Email account create an account.

Step 3: Then press on new project and type your project name
then select device “Node MCU™ and “wi-fi” the connection
type and then press on “oreate”.

Step 4: When the project is created that app will send auth
toke n code to the email id used.

Step 5: Then press on “+” icom that is on the right side on the
top of the app.

Step 6: Enter the name of button and choose GPIO pins.

5.2 Working Principle

Home automation circuit is established around the
ESPE266, Blynk library app and a relay. Sot the component as
per the circuit diagram. Ac bulb is controlled by ESPE266 that
are connecied to relays. When we open the app and press on,
on or off the information will be sent to ESPE266 wi-fi and
then bulb tums on or off.

VIADVANTAGES
The advantages are,
(i)The installation is very simple and also cost is less.
(il They also have less impact on the environment.
Due to this we can on or off the bulb by just using

the app that is there is no need of using switch.

Liii}
liv} Using of smart light needs less energy and also
has longer life span ie., 750 to 2000 hours.
“Home automation”™ helps the physically
challenged people and also disabled people very
much.

(v}
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VIl CONCLUSION

The system is created in a way that it increases the standard of
living of the house and is also made of less cost. As we use
smart phone or laptop for functioning of bulb in which an app
is installed it belps many people especially old people and
dissbled people. To be safe for the people using this low
voltage sysiem instead of the electrical switches.

The installation of this system is done in a very
easy way. We can use the Home awtomation based on Node
MCU and ESP8X66 module for even controlling of fans,
iemperature, lights.
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Absiraci—Considering the fact that the demand
for solar ene rgy will grow Faster, this project objective is about
the proteciion of load and charge wsing solar power
managment. From phole voltaic cells, solar geis converied
inte electrical energy. This energy is preserved in batteries
during sunlight s0 that, il can be consumed during night time,
which helps in saving energy. In addition. this project also has
many advantages equivalent to existing devices. This power
managment deals with a controlled charging mechanism, that
helps Lo avoid overload charge, high discharge and less or high
voltage of the haitery and load. Unless the limitations like
under charge or over charge are vanguished, maintaining and
increasing electricity supplies from solar energy will affect in

cost incresse .

Keywords—photo voligic, emergy, electricity, charge.

L INTRODUCTION

Electricity is also a Solar power is the sun's rays reaching
the carth. It is the most rapidly obtainable source of energy.
Sun is the carth’s primary energy and the source of all energy
for our planet. Solar energy is the energy force that comforts
life on Earth for all plants, animals and people. This energy
is acquired by grasping heat and light from the Sun. Energy
from Sun is mentioned as solar energy. This technology has
been giving many ways to utilize this plentiful resource. It
delivers a captivating solution for all societies to reach their
needs for the clean and surplus sources of energy in the
future. Owur country is highly populated and has high solar
insolation, which is an ideal union for wtilizing solar power,
which is widely used in India
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s3lar iread lance
vmen the Sun

wactron flow

Figure 1.1. Energy Mow through solar panel

The solar energy could produce all the present and future
energy sources, of the world Solar Photovoltaic systems
methods for long-term benefits. The sun works as power
station of earth and also the source of all energy on our
planct. An imporiant research about the method or process
for capturing of solar energy for various applications have
been working, recent times.

A festure of electricity that it is not naturally available
in the natre so it should be produccd Production
iz supervised in - power  stations.  Electricity  production
imvolves all advanced techmiques that change some amount
of energy into useful electricity. Electricity can be asort
of epergy that may contain magnetically, radiant and
chemical effects. Electric enerpy is made by 2 flow of
clectrons The photovoltaic effect will be occurring in solar
cells. These solar oells are originated from two different
types of semiconductors  p-type and n-iype - that are
combined together to form a p-n junction Joining these tao
types of semiconductors, an electric field is formed in the
junction region as these electrons move towards the positive
p-side and the holes move towards the negative n-side. This
field moves negatively charged particles in only single
dirzction and those positively charged particles will be in the
other direction. Photons can be absorbed by the photovoltaic
cells that make up the solar cell When the light has the
comect wavelength. When the pholon energy falls into these
cells, it is ransferred o the atoms of the semiconductor
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material at the PN junction. In particular, the energy in the
material is ransferred to the electrons. This causes the
electrons to enler a greater energy siake called the conduction
band, This leaves a "hole” in the vaknce band from which
electrons jump out Due to the increased energy, the
movement of the electron will generate two charge carmiers,
an electron-hole pair.

IL SOLAR POWER CHARGE CONTROLLER

Solar power (or) Photovoltaic power generation uses
solar pancls, which consist of a series of cells containing
photovoltaic materials, It is formed by a combination of
several photovoliaic cells connected in series and parallel to
provide the essential output voltage and curent. Today,
relative to the entine distribution chain from the end of
production to the end of consumption, the efficiency index of
photovoltaic products is very low. It can be used in different
areas. It canm be used in nesidential solar systems, hybrid
systems, solar pumping sysiems, etc. In this case, solar
panels comvert solar energy into electrical energy through an
electrochemical process called photovoltaic process. Solar
panels stone energy in the batiery through diodes. The energy
stored in the battery can also be used in the absence of
sunlight, because chemical energy is converied into electrical
energy during the discharge process, thereby illuminating
electrical equipment This is why this is our need. When
using a load or under voltage, in order to prevent the battery
from overcharging and deep discharge, because this is the
main component of the solar charge controller.

EOLAR PAREL  SHARDMD BATICH BETTIRG LOAD BNVITCH

o (B
-+,

A

o

e

4
sl )
il
T

[l gl L] T A

Fig2.1-Block Diagram

EATTEMY

A solar panel is a collection of solar cells. Solar panels
convert solar energy into electricity. Solar panels contain
resistor materials for connections and external terminals. The
clectrons generaied in the n-type material pass through the
electrodes to the connecied wires. The electrons pass through
the batery tw the P-type mawerial Here, clectrons are
connecied to holes.

When you connect a solar panel to a batiery, it behaves
like another battery, and both systems are connected in series
like swo bateries in series, Solar panels have a complete
four-step process: charging, loading, low battery and decp
discharge. The output of the solar panel is connected o the
switch, from ther to the battery, and then from ther to the
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load switch, and finally to the output load. The sysiem
includes 4 different parts: overvoltage detection and
indication, owerload detection, owerload indication, low
battery indication and detection. When an overload occurs,
the power from the solar pane]l will be transfermed o the
MOSFET switch through the diode. When the load is low,
the power is disconnecied from the MOSFET switch to tum
it off, thereby cutting off the power to the load.

L. COMPONENTS
Solar Charge controller consists of the following components
1. Solar Panel
Charging Module
TEO3
LM324
XLa009
10k potentiometer
BCS47
Belay

A Solar Panel

Solar panels collect neat renewable energy in the shape
of sunlight and that can be comvert it into electrical energy,
which will be uwsed to gencrake clectricity to generate
electrical charges. A solar panel is composed of various
amount individual solar cells, which in tum are composed of
layers of silicon, phosphorows.

Fig 3.1-Solar Panel Model

Solar panels soak up the photons and in doing s0 provokes
an clectric powened cument.. This whole procedun: is
refermred to as the Photovoltaic Effect An common domestic
has greater than sufficient roof megion for the essential
variety of sun pancls to provide sufficient sun power to
deliver all of its strength wishes extra power generated is
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going onto the principle strength grid, paying off in power
use at night.

B. Charging Module
Lithium ion and lithium polymer batieries may explode if
they ame short-circuited, overcharged, or the cument is too
high during charging or discharging. When charging and
discharging lithium batieries. The DWO01A module and
FSE205A P-MOSFET are used inside the [C,

1g.d 2 Charging Module

The charging process is controlled by the TP4036A lincar
voltage chip. Set the charging curent by connecting a 1.2k
resistor between RPROO (pin: 2} and GND. The battery
profection IC DWDMA  protects the  lithium-ion/polymer
batiery from damage or shorened service life by
overcharging or over-discharging. Due to the iniernal
structure of the PMOSFET FS82054. there is no need for an
isolation dicde and can prevent negative charging circuits,

. 7805

Fig. 3.3-T805-3 terminal

T805 is a thee terminal linear voltage regulator IC that is
of a fixed output voltage of 5V which is used for various
numbers of applications. $ome of the main properties of the
7803 IC are as follows:

» |t can provide up o 1.5 A of current (with
heat sink).

- [t requires very low extemal components
to completely function.
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The operating of the LM324 comparator circuit will be
consisting of three comparators of LM324 end some of the
other components like resistors, capacitors.

= If the power of the non-inverting terminal is less
than the inverting voltage of the operational amplifier, then
the output will become zero, which implies no curment
Because, it is clear that when “+ > —= 1", Hem the “+ “sign
means non-inverting werminal and - sign means the
imverting terminal.

*  When the non-inverting voltage is higher compare
to the inverting voltage then the output will result as high

s In this output of LM324 is intemally connected to a
msistor at this output, and the layout in the IC is very
differ=nt from other comparators.

s It is the internal boost, so there is no need o
connect a resistor from the power supply.

Features of LM324 Comparator Circuit
»  Wide bandwidth is of 1 MHz

s  Wide power supply range can he up to Single
supply 3V to 32V

= [oes not depend on supply voltage.

E XLOKW

The boost converter is one of the simplest types of
switching convericrs. As the name implies, it requires an
input voltage and amplifies or amplifies . Anything
consisting of inductors, solid-state switches (now this is a
MOSFET, now you can get very good transistors), diodes
and capacitors.
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Fig.3.5-Boost Converter

Characteristics:

A Fip.3.7-Transistor
Wide range of 5V to 37V Input Voltage Range

Fixed 400KHz of Switching Frequency

Maximum 4A Switching Curment

Tk Potentiomerer There are two working states:

+  Forward Bias.

»  Reverse Bias

In a ahead bias mode, the 2 terminals like emitter & also
collector are related to permit the waft of contemporary via
it. Whemeas in a opposite bias mode, it docsn™t permit the
walft of contemporary via it as it works like an open switch.

H  Relay

L]

Fig.3.6- Potentiometer

When the sliding contact is in the "A" position, the
resistance between the A terminal and the sliding contact is
closer to the resistance between the B terminal and the
sliding contact The voltage between pin B and the sliding
comtact is half. For exampie, if the total batiery voltage is
100Y, the voltage between pin B and the slider is 40V, and
the voltage between pin A and the slider is 60V ; if the slider
is moved to pin A, the mesistance will decrease Terminal B

must be larger. Therefore, tension is shared. Fig.3.5 Realy

Relay has 2 conditions i.c., closed condition and the other
one is normally open condition.

Relay in NORMALLY CLOSED condition:

If there is no voltage is applied to the magnetic core, it
will not generaie a magnetic hield and that will not function
like a magnet Therefore, it cannot wear active armor.
Therefore, the original location itself is the armature
connected in the normally closed (INC) position.

Technical Magazine — A.Y. 2020-21 Page 66 of 84




Relay in NOEMALLY OPENED condition:

After enough voltage has applied to the iron core, the
iron core staris to generate a magnetic field around the iron
core and acts like a magnet. As the movable armor is within
range, it will be attracted by the magnetic field generaed by
the iron core, causing the armor to change its
position. Mow, it is connected to normally open
contact of the relay, and that external circuit that

is connected to it will work differently.

SOLAR CHARGE CONTROLLER FUNCTION

In these we have used solar pancl to charge the lithium
ion battery and load is connected to batiery which should be
should be protected from under voltage and over voltage.
First we will connect the solar battery output to voliage
regulator and then output voltage fo the input charging
moduke and output of the charging module is given to the
battery . The charging module will take of over voltage it
means it will not allow to get charged beyond their voltage
and it will also take care under discharge that means it will
not allow to get battery to discharge beyond threshold level
as it will damage the batiery . This module takes care of both
under discharge and over charge as neguired .

Fig.4.1-Circuit Diagram

Next we have used 5v fan as load for battery In order to
protect the load from under voltage and over voltage we have
used LM324 IC which is consist for 4 comparator When the
power will be applied to the non-inverting terminal which is
less than that of the inverting voltage of op-amp then the
output will be zero it means there is no curent flow. If the
non-inverting voltage is grester than that of the inverting
voltage then the output will be high

In this we have using 2 comparator one for under voltage and
another for over voltage .For over voltage we have given
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no-inverting terminal the reference voltage and inverting
terminal given the pot output if the voltage is more than 3v
the output will be zero as voltage at inverting terminal is
more than at non-inverting terminal thus the bijt will not be
duoe to this the relay will not be on and load ie., fan will be
off and in other condition it will be on Mow for the under
voltage profection the reference vollage ie., 5v is given at
inverting end and pot output will be given at non-inverting
terminal once the voltage is less than operating voltage of
load the output will be zero as inverting terminal voltage is
more than non inverting voltage this in turn will not tum on
the bijt as bjt is not on relay will not be on our load will be
protecied from under voltage. In this our battery is proected
from under discharge and over charge and load is protected
from under voltage and over voltage.

APPLICATIONS

~

#  The solar street light system uses photo-voltaic cells
to transform sunlight into electricity. It wtilizes DC power
and consists of a solar control device to store the DC power
in the battery pack, so the power is not visible at night or in
the: sun.

¥ Solar home system is that energy produced from the
PV module to supply for domestic purposes. The system
encompasses solar charge controller to keep D within side
in battery bank and fits for using in areas whene the avail grid
isn"t available.

¥ Solar watker pump system device is that makes use
of sun emergy to that pump water from herbal and floor
mservoirs for home, immigation, cattle and different
applications.

¥*  Solar Steet light system will be using PV module
that will be convert sunlight into DC electricity. This system
only uses M power and have a solar charge controller will
store D power in the batery bank so that the supply is not
appeared in sunlight or at night

CONCLUSION AND FUTURE WORK

Solar energy control is used for safety of load and rake ie.
how mechargeable batiery is used to keep electricity with the
assist of sun electricity. It consists of safety echniques for
the battery s0 as to scale back troubles like overcharging,
deep discharge or under voliage which damage the lifestyles
of a battery. The proposed gadget used sun PV module as
enter and load (LEDY light) as an output Further, the
assignment may be betier with the aid of using the usage of
microcontroller and G53M modem o talk the reputation o the
gadget to manage through SMS. This gadget also can be
upgraded to ordinary UPS, while related with the sun charger
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will convert to SOLAR INV ERTERSUPS with sun rate as
priority.
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Absiract— The device uzes sensor to detect earth vibration: . EROPOSFD SYSTEM
and produces a warning sigmal when the frequency of
earth vibrations exceeds a certain threshold.Voice Meszage
Service 15 used to semnd alert messages (buzzer). Large-
magnitude earthguakes cam cause significant loss of kife
and property. Creating an earthquake alarm that can
detect the guake':s amplitude and zound anm alarm. The
present dizelosure dezeribe: a process that invelve: uzing a
MEMS accelerometer to detect a longitudinal wave of a —_—
selsmic movement and sending an alert warning signalling

selsmic movement to at least one alarm device If you make

a lot of warning svstems, they will connect to form a

network and communicate with ome another. The aim of

thiz project iz to create an earth vibrations alarm that will (Vibratian |
semse the severity of a dizaster and warn people. sensor —h]
Eeywords- Earthquake, Alarm, Sensor, Defeciion —

Parwer
supply

Micro
cantraller

e -

I  INTRODUCTION

Earthquakes are one of the most destmetive of natural —
bazards. Earthquake occurs due to sudden motion of the Fig 2.1 block diagram of the proposed system
ground as a result of release of elastic energy in a matter of
few secomnds. The impact of the event is most dangerous Power Supply. to supply requived power to the system
because 1t affects large area, oceowrs all on a sudden and almost
unpredictable. They can cause large scale loss of hfe and Vibration sensors, which is capable of sensing the
property and diszmipts essenfial services such as water supply, vibrations.
sewerage systems, commmmicatlon and power, fransport efc. AT n
They not only destrov willages, towns and cifies but lead to Led. which indicates the detection of the quake.
destabilize the economue and social structure of the nation A
tsunami 1= a very long-wavelength wave of water that 1=
generated by sudden displacement of the seafloor or disruption
of any body of standing water. Tounarmi 1= sometmes called
"selsmic sea wawves', although they can be generated by :
mechanisms other than earthquakes. Because tsunami occur service(buzzer).
suddenly, often without waming, they are exiremely
dangerous to coastal commumities.

Micro-controller, to judze whether the vibrations are
nomal or above pormal  Alse, to send the alert
mformation, 1if the vibrations are above normal
Burrer ;which sends alert message i= volce message

Tsunamis are cansed by earthquakes that damage the
seafloor. As a result, fsunamiz may be produced by
earthquakes that ocour near coasthnes or elsewhere undemeath
the oceans. The scale of the tsunami 15 nommally proportional
to the maznitude of the earthquake, with biggzer earthquakes
producing larger tsunamis. The sense of dizplacement, on the
other hand iz cmucial Tsunamis are only created after an
earthquake oceurs vertical displacement of the seafloor. 5o, 2
system 15 bemng developed to find the vibration levels of earth
and to alert if the wibraton levels are above normal The
alethng 15 done by sending automated SM5 message
zenerated by the system to the concerned authonties. Early
warning regarding earth quakes or Tsunamu can make possible
for shifting people from the coastal regions to safe places.

Fig 2.1 The real image of the proposed system
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3.1 power supply unit

The most crucial section 15 the power supply. For the
project to operate properly, it mmst have a constant output
controlled power supply. For this, a 0-12W/500 mA
transformer 15 used. Thas transformer's primary 1s connected to
the main supply through an on'off switch and a fuse for
overload and short cirewt safety. To convert, the secondary 15
connected to the diodes 12V AC to 12V DC voltage The
capacitors filter the signal which iz then controlled to +5v by
the IC 7805.

- wuraps

—

-
L

Fig 3.1 proposed micro controller power supply system

Every Electromic Device, has to be either dectly
plugged into a power source or operate from a battery source
which makes 1t mandatory to have some level of Power
Supply Cowowt within it. Depending on the application these
circuits can be a simple, AC-DC Converter, DC-DC
Converter

3.1 proposed controller

The first micro-processor was invented by mtel
corporation, the 4004, They also puposed 3085 and BOBS
micro-processors. Intel meleased the 8051, an E-bit micro-
controller, in 1981. Since it had 1238 bytes of BLAM, 4K bytes
of on-chip EOM, tero tumers, one serial port, and four ports (8-
bat wide), it was dubbed "machine on a chip.” When it became
well-known, With Intel's code compatible with 8051, other
manufacturers were able to create and sell different flavours of
the 3051. It shows that if vou wrifte a programme for one
flavour of 8051, it will also mun on others, regardless of the
mamufacharer. As a result, there are a vanety of models with
varyving speeds and quantities of on-chip FAM.

Eﬂu'n_al inbainaphs

3.1 Block Diagram of 3051 Micro-controller
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Intel developed the 83051 micro-controller in the
1980=. It was designed prmanly to put Embedded Systems
into play and was based on Harvard Architecture. It was
onginally designed using NMOS technology, but since NMOS
needs more power to operate, Intel redesigmed the Micro-
confroller 8051 to use CMOS technology and a micro-
controller 3 new wversion was released mm the title mame as
alphabet 'C’, for example: 80C51.An B05] mucro-controller
can be used in a vanety of applications. As a result, 8051
Micro-controller Projects are extremely important in the final
vear of engineenng. The design and operation of the E051
micro-controller are discussed in this arficle.

The micro-controller ke 8051 was designed mn the
wvear 1981 by Intel The micro-controller s one kind of
integrated circuit that mehdes 40-pins wath dual mnhne package
or DIP, EAM-128 bytes, ROM-4kb & 16-bit timers—2. Based
on the requirement, it includes addresszable & programmable 4
— parallel &-bat ports. In the 8051 micro-controller archatecture,
the system bus plays a key role to connect all the devices to the
central processmg unit. This bus includes a data bus- an B-bat,
an address bus-16-bit & bus control signals. Other devices can
also be interfaced throughout the system bus hke ports,
memory, interrupt control, serial mterface, the CPU, imers.

V. ADVANTAGES
. Thus paper presents an mstrumentation method for detecting
variations in these precursors that alter well before the case.

. This warning allows us to take precaubionary safety steps.

. Early wammng regarding earth quakes or Tsunami can make
possible for shafiing people from the coastal regions to safe

place.
W CONCTISTON

The proposed research entails the design and
construction of an earthcuake waming detection
cirenit based solely on electronic devices, which will
be extremely useful in determuning high frequency
vibrations that will canse an impulse when the 5
wave is detected by the earthquake sensor, which m
this case is a shaft with a load that represents steel or

a honse When the resulting swrface wave hits the
earth, the stmcture shalkes, capsing vibrations. A
global earthoualke alert system based on a peer-to-
peer network 15 feasible. If the system's participants
receive the alert first, the distribution will be fast.
After the first geperation of this framework is
implemented, a lot can be kmown about how the
signals appear and when a true waming should be
sent, with the goal of saving mamy lives.
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AUTOMATIC STREET LIGHT CONTROL USING ARDUINO
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ABSTRACT

The Street light svstems have a problem with poor enersy
efficiency. To provide automatic control for street lamps iz the
idea of the project. The lizhting svstem which choozes the
automatic operation i profit wize nominal for the streets and
send: information to the control room regarding the street
lamp lability. The street light system examines whether for
street lamp ON/OFF conditions, weather iz bright or dark,
and iz recognized through a LDE zensor. When the weather iz
bright, the system will be OFF otherwize the system will be
ON. The hizht condition 15 also used to check the lamp glowing
status through the LDR zenzor. For future development, this
systemm can be mmproved for two-way road: mestly in
highways, traffic routes and urban areas. Thiz project offers
the finest solution for minimizing electrical current wastage
and also the automatic functioning of lighting sy=tem.

LINTRODUCTION AND LITERATURE SUREVEY

Now a davs automated system has hmgh flexibility, less
manual operations. The main aim of the project 15 to reduce the
wastage of electricity. For this motive LDEs, Relav, IEs are used
as the sensors. Imtally by usmg LDRs the street lights are in OFF
postfion, as the IB senses the wehicle. Street hizght whoch 1=
compatble with that sensor will automatically switch O when
the vehicle passes. IDE 15 text editor program that assist to write
the Arduino code. The coding language which it uses 15 C++.The
work of IDE is to take human understandable code and convert it

to the machme-readable code, executed by Arduino.

I.1 Literature Survey

5. Reference Outcomes of the paper

No. Number

ref ] In this paper it 1z suggested to
reduce the loss of LPSP and
COP.

Ophumnal configuration

decreases the fuel cell size
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Beference

Number

Dutcomes of the paper

from 123W to TOW for street
Light.

Load Management can also
decrease the power

consumption of system to

37.92%

In thus paper if 15 concluded
that by by refermng to all the
results, by using Ardwno
UNO working prototype of
street ight Automation street
light can be bult successfully
16.67% of energy can be
saved by using LED for street
light automaton systems.

58.33% of ensrgy can be
saved by using LED when
compared to HPS (High
Presswre  Seodium)  street

light=.

A design scheme has been
demonstrated based on the
Arduino UNO for controlling
the street Light system

Lights turn to DIM state and
light= twn to high state {Le;
object detection) are the two
operational modes which are
provided m the proposed

scheme.
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Reference Outcomes of the paper

Number

Proposed systems can be
effortlessly tested under real
conditions at a large seale.

I BLOCK DIAGRAM OF THE PROJECT ITS WORKING
Photoresistor, 1t detects the light mmtensity. LDE=s working
principle is photoconductivity. When the light 15 engrossed by
the material then the conductnaty of 1t 1= decreases, when the
light drops on the LDE electrons in valence bond of material
Jump to conduction band but the photons in incident light will
have energy that 1s higher than the band gap of matenal to make
electrons bound from one band to another.

Powar suzphy

1 chanrel

dr micsdule [y

Arding ung

Figure 1.1 Block diagram uszing one relay and LDE module

[ BLOCK DIAGRAM |

o

Figure 1.2 Block diagram using IR sensors

Terminal 1 of photoresistor 1= gven fo 5 wvolts. It 1=
mportant to attach a resistor because resistor helps to prevent the
excessive cwrrent flowing through LDE zo that it won't be burned
out. Relay which 15 the elecitnical switch, converts the small
stimulant to larger cwrrents based on the principls electromapnetic
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mducton. Ardwno 15 a microcontroller that accepts mputs from
the sensors and provide an cutput action under desred machine
connected to it. In front of the IR sensor when no object 15 detected
then no infrared wave is recerved by the IR receiver, thus Fero
output is sent from cutput pin fo Ardumo board. V output pm
sends digital data to Arduine UNO. When the object is near, the
IF. sensor gives value Zero, when the object 15 away IR sensor
gives value One. Values which are getting from IR sensor gets
printed on serial monitor. Using this functionality of IR sensor
whenever an object comes in front of 1t, LED turns ON. Whenever
an object 1= not in front of it, the LED turns OFF.

IT SIMULATION OF MINIPROJECT

Figure 3.1 circuit diagram using one relay

Figure 3.2 Simulation circuit uzing IR zenzor
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IV ALGORITHM AND RESTULTS V CONCLUSION AND FUTURE SCOFPE

step 1t Start By looking at all the results, it can be stated that

hardware and software development can meet the amm of the
step 2: Read the data from the senzors design of this project. By using the Ardwine UNO, a working

t that is street light automati syste be

step 3: if (LDR. status==300) then tum on the LED proffyps WAL = smeSt et awbmanon system em
suceessfully built. 16.67% of enerzy 15 saved wath street hight
step 4: Else Twn OFF the Light automation system when compared to LED which 15 used for
public street highting. Svstem can be dewveloped for the foture

step 5: Read Analog from pmAQ
development mostly for traffic routes, whban areas and the

step 6: if (analog Bead{AQ) =300) then turm on the LED highways.
REFERENCES
step 7: Else twrn OFF the LED

[1] Farah Famadhami, etal, “Optimizaton of Standalone
Street Light System with Consideration of Lighting
Control”, IEEE, 2013.

[2] M. Palam Eumar, etal., “Automatic Street Light Control
Using Ardwino”™, ESC, vol.9, Mar. 2019

[3] Zaim Mumtaz “An Automaton System for Controlling

step 8: Above steps are repeated continuously

By using the above algorithm, the below results are obtamed

Street lights and Montoring Objects using Ardwino™,
MDPI, August

Fizure 4.1 LED iz OFF when there iz no light

Fizure 4.2 LED 15 ON when the object iz detected
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HEARTBEAT SENSOR USING ARDUINO
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Abstract—Heart is the most wanted part of human
being to live in the world, at the same time the heart rate
analysis is increased in the medical field and the heart
[lIlﬂ]". sis is an important parameter of human health.
Monitoring bodv ™ temperature, heart rate and blood
pressure are the basic things that we do in order to keep
us healthy. In order to measure the body temperature, we
use a thermometer and a Sphygmomanometer to monitor
the blood pressure. Monitoring heart rate is very
important for athletes, patients as it determines the
condition of the heart. There are many ways to measure
heart rate and the most precise ome is using an
electrocardiography. But the more easy to monitor the
heart rate is to use a heartbeat sensor.

Keywords: Heartheat sensor, heartbeat range, serial
ComImumication.

IINTRODUCTION

Momitoring heart rate i1s very important for athletes,
patients as it determines the condition of the heart (just heart
rate). There are many ways to measure heart rate and the most
precise one  is using an Electrocardiography But the most
easy way to monitor the heart rate 1s to use a Heartbeat Sensor.
It comes m different shapes and sizes and allows an instant
way to measure the heartbeat. Heartbeat Sensors are available
m Wnst Watches (Smart Watches), Smart Phones, chest
straps. etc. The heartbeat i3 measured in beats per nomute o
bpm, which indicates the mmnber of times the heart is
contractng or expanding m a mimute.

Rackdds
Iu;?r;, im w)

Fraa Side [og Skin|

fig:1 heart beat sensor
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Heartheat sensor has two sides. on the front side it has the IE, led
in the heart shape and in the back =ide it has a control cirowt.

Il Principle of Heartheat Sensor

The principle behind the working of the Heartbeat Sensor is
Photoplethysmograph. According to this principle, the changes
in the volume of blood in an organ i1s measured by the changes
in the intensity of the light passing through that argan

Usually. the source of light in a heartbeat sensor would be an IE.
IED and the detecter would be any Photodetector like a
Photodiode, an IDE (Light Dependent Eesistor) or a
Phototransistor. With these two Le. a lisht source and a detector,
we can arange them m two ways: A Transmissive Sensor and
a Reflective Sensar.

e |1

EVERE——

In a Transmissive Sensor, the light source and the detector are
placed facing each other and the finger of the person must be

placed n between the transmitter and receiver. The
Reflective Sensor, on the other hand. has the light source and the
detector adjacent to each other and the finger of the person nmst
be placed i front of the sensor.
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IIT. Architecture of Project

:f::liiﬁ

suma md

Thcfollomngm:ageshm'sﬂmcmnutdmgrmafﬂm
Arduno based Heart Fate Monitor using Heartbeat
Sensor. The sensor has a clip toinsert the finger and has
thres pms coming out of it for connectmg VICOC, GIND
and the Data. Heart beat sensor module’s oufput pin is
directly connected to pm 2 of the ardumo. Ve and
GND are comnected to Voo and GND. A 16x2 TCD is
connected with arduine in 4-bit mode. Control pin BS,
BW and En are directly connected to ardumne pin 12,
GND and 11. And data pin D4-T07 15 connected to pins
3.4, 3 and 2 of ardimne.

Working of Heartheat Sensor
A simple Heartbeat Sensor consists of a sensor and a
control cirouit. The sensor part of the Heartbeat
Sensor consists of an IF. LED and a Photodiode
placed in a clip.
The Control Ciroutt consists of an Op-Anop IC and
few other components that helpin connecting the
sigmal to a Microcontroller. The working of the
Heartbeat Sensor can be imderstood better if we
take a lock at ifs cirouat diagram.

= >

= ] ¥

'i
;_
|

I | |
The above circuit shows the finger type heartbeat
sensor, which works by detecting the pulses. Every
heartbeat will alter the amoumt of blood n the finger and
the light from the IR, TED passmg through the finger
and thus detected by the Photodiode will also vary. The
output of the photodiode is given to the non — inverting
input of the first op — amp through a capacitor, which
blocks the DC Components of the signal. The first op —
amp acts as a nom — mvering amplfier with an
amplification factor of 1001.

The output of the first op — amp 15 given as one of the
mputs to the second op — amp, which acts as a
comparator. The output of the second op — amp friggers
a transistor, from which the sigmal is given to a
Microcontroller like Ardumo. The Op — anp used in
this circunt is TM358. It has two op — amps on the same
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chip. Also, the transistor used 1s a BC347. An LED,
which 15 connected to a tramsistor, wall blink when the
pulse is detected.

Working on this project is quite easy but a little
caleulation for caleunlating heart rate is recuired. There
are several methods for calculating heart rate, but here
we have read anly five pulses. Then we have caleulated
total heart beat m a minute by applying the below
formmla:

Five pusle time=time? timel;
Single pulse fime=Five pusle time /3;
rate=50000/ Single pulse time;
where time] 15 first pulse counter value
tme? is list pulse counter valoe
rate is final heart rate.

Working of hearthbeat sensor with arduino

Heart beat sensor, 1632 lod display are comnnected to the arduino
according to the pin diagram Then the arduino, potentiometer
are placed on the breadboard by usmg the moper wires. After
the completion of connections uplead the program to the ardunoe
and power on the system. To measure heart rate. place a finger
on the sensor front side, it displays the heart rate according to
the data coming from the sensor and displays it on the display.

IV. Applicadons
A simple project mvolving Ardune TNO, 16=2 LCD and
Heartbeat Sensor Module 15 designed here which can caleulate
the heart rate of a person.
- This project can be used as an mexpensive altemative
to Smart Watches and other expensive Heart Eate
Monators.
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V. CONCLUSION

This system measures the heart rate in beats per minute.
Tomeasure the heart rate we have to uplead the code to
the ardumno. After uploading the code to the ardumno
power on the system In this project we are using a
reflective sensor mode heartbeat sensor. After power on
the system places a finper on the front side that 15 the
heart shape side . According to the data from the sensor,
ardumo calculates the heartbeat m beats per mumute.

Maximum and target heart rate

SRGET HEART BATE ANERAGE MAX BT

VG E FOME 51

20 years old 100170 bpm 200 bpmi
30 years old Q5162 bpm 190 bpm
35 years ald 93157 bpm 185 bpm
&0 years old 20153 bpm 180 bgm
4E years ald BE-149 bpm 175 bipm
50 years old B5-145 bpm 170 bpm
55 years old BE3-140bpm 145 bpm
&0 years old B0=136 bpm 140 bpm
65 years old TE=132 bpm 155 bpm

T0 years oid 75128 bpm 150 bpm
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art_Bate Monitor usmg Ardn
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hittps:fanw vourtube com‘watch™= Jipvl. 3-Al
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Abstract - Dwe to wrbanizaidon, demand for Lighting sysiems,
efficient heatgng, and afr condidoning as well as other types aff
hardware are growing rapidly. Te ensure swatoinabilin,
reliabilivy of electricity, a significant increase in emeTgy generated
Jrom remewable sources is reguired It iv @ challenging task fo
balance berween demand and production. Teo nse the energy af
remewable sources with am awlomarion system for heme
appliances, an algorithm & developed which is described in rhis
work The main purpese of this work iz fo conmrol the power
consumpiion of microgrid testbed nsing o dymamic algorithm
developed with different software plagforms swelh ar MATLARE,
Pyshon, Java. This algorithm then sers differens schemes for
inrelligens lighting and air condidoning based om rhe Stave af
Charge (50C) value of the storage system. The experimendal
results show the maximum nze of renewable emergy by redwcing
the peak demand, cost of users.

Eegywords—Automation system, Remewable Energy, Demand
responrse algerithm, Share af charge.

I INTRODUCTION

The lack of avalahility of fossil fiels made the
electricity price increase and the harmfial gas emissions
evokedglabalwmmmgwhmhmad&the“uﬂdtafaﬁemam
issues regardmg the emvironment As the advantages of
rmmmblemﬁg}rmmmdglutmlammﬁsbfmﬂmmam
diffised, making our electricity with renewable sources is
more convenient. BAS is an mtegrated, unified hardware
network that regulates and tracks the climatic condifions.
This electnfication tool ensures that the commilative mpact of
Euﬂgymksbestnﬂ]mmhngu&ﬂndiﬁ'ﬂ'ﬂﬁﬂmsmmﬁm
schemes to comfort and protect buldings. Demand side
management gamizes power mput power supply
activities, ainnng to stay away from fluctoations to achieve
stable power input that meet the supply characteristics. The
state of charge (50() is the electnc battery's level of charge
relative to its capacity. Percentage points are the wmts of

SOC. Ihedgthofd:sdmrge{DﬂD) the opposite of SoC, is
an altermate of the same calculation.

I INSTALLATION AMD SPECIFICATIONS OF MICROGRID

While making our electricity with renewable energy
sources we may face the imeertainty of the BES. Energy
Storage Systems (ESS), however, have tumed out tobe a
certain part of RES as they provide high-quality methods to
keep away from this imcertamty problem. This aggregate of
Energy Storage Systems with Fenewable Energy Systems is
regularly taken into consideration as Hybrid Renewable
Energy Systems. The set of mules for the Buildng

Technical Magazine — A.Y. 2020-21

Dr. P. Nagarjuma Reddy
Assistant Professor, Dept. of EEE
KITS W, Warangal

Pmm_',r.eee_@kitsw.ac.m

Automation System combines with the Demand Side
Management for a goal of efficient power control from BES
and ESS.

A MICROGRID INSTALTATION

A micognd 15 a nearby power gnd with manage
capability, because of this it could disconmect from the
conventional gnd and autonomeusly. This type of

m off v Ay ations, or
m%s Mmﬁ:‘eﬂmmme}rm ing used in
cities or towns. Hybrid Renewable System 15
deplo}admﬂneﬁmm{'eRmrdlC‘ agusParkiJ:L

2 s acking
1 syern P

Figure 1{4) Funcional pattern qffa microgrid system

A HPES system will produce contimious renewable
enﬂgj. hn, usmg ote voltaic panels and wind turbmes.
woltaic panels that are used for
P'hat-:rmltal{: tion. Ot of six two are with axis
tracking PV Psfs“tgng;ga are fixed photovoltaic
Erm&la'[hemwallﬂ];pa of the PV system is
400W. There are fhree mits of energy storing cells that
have a capacity of 2400 each. The layout of power system
v mmplies the lifestyles of power confrol struchures
tasustamandstable thgmmtmf‘:;lt figure with the features
of the power delivery structure. In companison, its miles are
necessary to mote the robust wvolatility of the power of
sustainable re-properties.
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. SPECIFICATIONS

EQUIFMENT SPECIFICATIONS

Wisal Tesbane ST

PY Modules

Bazicry Syulem

Terverisr 1

Chargs Contrelle 3
Table 2{B) System specificatons

From 06 divisions of sun modules and a wind turbine,
the total power is generated and nm inte the end person. The
result is comected to a battery from the solar panels and
wind turbine of 720Ah, 24V 1aa the inverter. The techmical
parameters for all essential systems of the box are proven in
the table above.

. DEMAND EESPONSE ATGORITHM

1. DEMAND SIDE MANAGEMENT

DSM or call for reaction lets in the purchaser to
manipulate the limdreds primanly based totally on the
energy deliver through diverse procedures relving upon the
"pmﬁcahcms used with inside the control svstﬂu The load
shifting method 15 used broadly becanse of the highest well-
structured and most effective technigue.

This study has established and created an important
result in the collection of miles for the DSM primarily based
totally on an imterpreted and advanced lead shifting
technique to lessen the strength value for the end-user. The
collecion of rules consists of demonstrating a filly
evolutionary algorithm (EA) focused primanly on testing to
extend a vahie-powerful framework.

2. COMMUNICATION NETWORE

An mdustrial mffastructre for domestic automation
has been set up fo gan access to the device records via the
computer system management to monitor the HVAC device,
Lighting, docrs. and window blinds.

Fieure 3.2 Total communication Irucmre

This picture demonstrates the general device that lets m
transmitting the energy records thm hard drive from the field

Technical Magazine — A.Y. 2020-21

to the manage PC within side the lab. The series of miles is
advanced to maxmize the use of renewable strength without
sacrificing the first-class consolation level after a successfil

set-up of the primarily dependent system between the electric
field and the controlled PC. to e demand 1 m
line with the electricity mo&m%e set of nﬂ?e?ffﬁeme
in 3 distinctive compuiing lanmuages to make certain
reliability and resiliency of the network

3. MODEL EVOLUTION

This version is ily evolved based on the concemn of the
lmdreds supplied via way of means of the cquit person and
the delivery of State - of - charge batteries or the output of
enargy from sources.

The energy
entirely on the

estimation is mamly based
orecasting facts of solar radiation.

Calenlating the battery’s SOC.

Regulation of loads in compliance with the SOC
battery

There 15 a complete lishtening system with eight
lights, which are located at the pairs from the front to the
end of the room, and air condiioner at the nuddle of the
room. The lighting pair’s and the two air conditioners are
operated contimuously.

i STEF I: PRODUCTION ESTIMATION

The manufachming facility comprises § mits of
photovoltaic panels with a complete output capacity of 1.2
kWh. Because there are distinctive energy sources. the
method of measurement 15 also distinctive for the respective
suppliers, and because of the summation of such energy
productions, maxinmum energy is envisaged.

[1] FROM SOLAR PANEL:

The power cutput of electricity relies upon this
radiation value. The solar imadiation, i this case, 15
acoummilated immediately from one week: shead. an cnline
approach offers facts for forecasting.

The gateway offers weather prediction details of
radiation exposure alongside the preceding facts for the next
1 week with ¢ language. Global average temperature data
from nmch of the global powerhouse 15 determined using
sm iradiation from the web to be projected.
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Downboad solar iradiation data
frorn the web (Python code)

i

Read the data
(MATLAE function)

Calculate solar power
production for next 24 haur

Y
calculate total power
production from power house

Y

Pause for 24 hour

Figure 3.3.1fa) 4 fowchart of the calculation g solar producdon

The set of rules downloads fhos forecasted imadiation
facts by using programming language through one week in
textual material. Then this downloaded textual matenal is
analyzed via way of means of a MATLARB charactenstic
this is advanced to get the iradiation facts from and
calculate the whole electricity manufachring for twenty-
four hours of the day.

[2] FROM WIND TURBINE:

The velocity is manually decided from the climate
forecasting infornation and measmes the entire wind
velocity. While the wind turbine is rated at four hmdred
Watt, due to normal wind velocity fluctuations, the entire
output may be much less.

. STEP2: ESTIMATION OF S0C

The battery is the most essential part of the system,
due to its capacity to deliver energy at some stage in the
yearly periods. Autononyy specifically refers to the time at
the same time a3 the energy deliver from a renewable supply
15 not always available. An online approach offers details for
forecasting. The total charging of battery mode depends
upon energy manufacturng and consumption.

Technical Magazine — A.Y. 2020-21

®)

&S

Day sme

(B AM-8 PM] {H PM:H AM]

Figure 3.3.1 Load profiles for diferent barery S0C values

Once the battery charge state is estimated, the SOC
should be used for the first howr of an algonthm caloulated
for the subsequent hours using simple output and former
charge value status.

L STEP 3: DEMAND RESPONSE

The set of rules for the method of load management
primanly depends on the consumers load demand based on
the available energy and load demand the consumer will
procesd accordingly. The load demand is likewise prepared
with certam time mtervals accordng to the conmumer’s
willingness. Besides, the battery S0C is caloulated as a
percentage of (Co). For every time collection, three
exceptional S0C levels are usad 93%- 100%, 80% - 93%,
and far less than #0% are the 3 SOC averages. To measre
the battery's or subsequent howr SOC, it is far from the
obligatory conversion of the cost of the SOC m the form of
energy (kWh) from the cost of the SOC.

P adr slms
asbal bl CA]

Talsudae nee GG
e quabnm H

Pamaien 3 rar

| start sguim for e
i,

Figure 3.3.3 Cverall ivad srategy
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Each hour, the set of rules nms and evaluates the
manufachring, demand, and antigue SOC as entered for
S0C calculation. The system selects the appropriate load
prole from 6 separate mstances focused on the SOC value,
which still contains the individual selection and hoamy
level. The set of rules then calculate the actual load (AL) for
time t, which 1z eventually nsed to estmate the brand new
SOC for the following loop of the set of rules, once the
burden prole is set.

Each hour, the set of rules nms and evaluates the
manufachring, demand and antique SOC as entered for
SOC calculation. The system selects the appropmate load
prole from & separate instances focused on the SOC value,
which still contains the individual selection and heamy
level. The set of rules then calculate the actual load (AL) for
time t, which is evenfually used to estimate the brand new
S0C for the followmng loop of the set of rules, cnce the
burden prole 13 set.

For the measwrement of the SOC for the following
howr, the cummilative performance of the newly measured
S0C 15 used again. The system aims to achieve an optimal
temperature by the recurent loop collection of rules
strategy, ennumng that non-stop o ummtermupted energy 1s
transmutted to the end person without or with energy
mjection from the grid As the consequence, thfpﬂsonwlll
enjoy the most use of renewable energy without having a
situation roughly directing the fimetion of the burden and
supplying the energy saved.

IV. EXFERIMENTAL RESULTS

The present algorithm and the set of rules have been
expermented and observed aromd foor days
unmtemuptedly, the expenment had been carried out with
none guide of the system. Six distimct cases
(load manage schemes) are taken mto consideration for the
calculation of the SOC via way of means of the set of rules
which varies at some point of the whole day.

The battery SOC vanes between 60 percent and 100
percent within the range over the four days, time-peniod. The
call outmmibered most effective for some hours is due to a

g big mtake is used at the start of every day within
side the load prole, otherwise, the call for v:ham!ed mto
completely. This may be Efl:'orr.lessl} mitigated via way of
means of the use of a gradual deviation within side the load
prole among the hours. A fixed call for prole is used for the
set of rules, however, any flexible call for prole also can be
mcorporated with the identical set of rules.
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Due to the reality of weather forecasts and the
efficiency of the solar panel, amml&odlm is baIdaf[
lower than the real production cost. Although, integrating
feasible vaniables mside a smgle machine will bring about
greater efficiency for the clients that is the output of this
work.

V. CONCLUSION AND FUTURE WORK

In this work an algorithm for demand respemse to
maximize the renewable enerzy in to grid is discussed. It can
be a creative and beneficial load management system for
control device for domestic appliances, aimed at asarmg the
appropriate levels of both quality of life and energy
production saving for the conservation of natmral rescarees.
The process has been completely allowed to estimate the
capacity of the storing monitor the starage usage of
euagj.mndfﬂmhmse As the consequence. an ealin
predicted SOC battery has been discovered wiich deg :
from more than 30%, at the same time as the curve has long
zone beneath 80%: most effective for some hours over the
whale tal period. It may be menfioned that the set
uf Tles s been advimced poamerly hased toally on
exclusive load systems, viz lighting and aircon tosetupﬂ:le

menipulate” gadzet withmside the lab.

of low or no elecncity mammfactming

could arise throughout awful climate

situations, the gadzet may be supported with the aid of using
outside Elrcmuh deliver gadget
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Abstract—Technologies are growing in mo time, which
help: people to urge a far better and easier life. According
to WHO,20 million people are permanently blind and 135
billion peoples with vision impairment. As in our day to
day we generally notice blind people. And we are very well
aware of about them as they can’t walk themselves without
others help. So The szmart stick may be a technique to
assist sightless people to acknowledge their way. They
suffer from the zhortage of ability to do their daily
activities, from walking within the street to visiting friends
or relative or any daily things, Therefore, the solution for
thiz major problem iz proposed by designing a stick which
will aid the perzon fo steer zafely without having fear of
hitting someone on the way or any solid objects. This stick
detects the object in front of the person and give response
to the user either by vibrating or by buzzer so, the person
can walk without any fear. This will be the best solution to
overcome their difficulties. This smart stick will guide the
perzon by indicating the obstaclez or riddles that persom iz
facing in their way by giving the sound of the buzzer or in
some devices may vibrate to alert the user or blind person
to crosz or overcome the persom: riddles. So this smart
stick iz very usefull as it as many uses to implement in real
life style

Keywords—
riddles

impairment, assist, detfection, buzzer,

1 INTRODUCTION
The tendency of making maomally managed items
computenzed turn out to be a widespread exercise nowadays.
The technigue developing the objects automating 15 important
m nearly each principal area of life. Making the objects
managed from net reduces burden onm human The items
(Embedded gadgets) which mught be linked to Intermet and
cccasionally those gadgets may be managed from the internet
15 commonly called Internet of thimgs.We are presently
heading mto one of the essential hard levels of the united
states mn phrases now no longer having the capacity to care the
people who're visnally impaired. India 15 one a oumber of the
quickest developing ecopomies and this mission 150t always
handiest for making the united states economically nch,
however additionally to assist our residents develop and assist
the state In tuming into a advanced state. All of this comes
with the era and prepared to apply The strength of imaginative
and prescient 1s one of the maximum sizeable components of
buman physiclogy. Our senses of sight and lstenng to
arecrucial to our wformation of owr swroundmgs. Accordng
to a look at launched through the Weorld Health Orgamization,
about 285 milhon lumans international are vismally mpaired,
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with 39 million of them blind (WHO). Blind humans elderly
50 and up account for eighty two percentage of the population
A clever taking walks stick 15 one which has been specifically
made.to discover limitations that can be of help to the unaware
of navigate effortlessly The messages on tape will maintam the
consumer wide conscious and alert for a long term Reduce the
range of mnures. A& wvoice-activated computernized machine
Switching 15 regularly blanketed to help them additionally in a
personal sethng. This scheme proposes a idea for offenng wise
digital help to blind bumams im each public and personal
spaces. The ultrasomic sensor, water sensor, volce plavback
board, raspbeny p1. and speaker are all a part of the proposed
tool. With the resource of a sensor, the proposed tool detects
the impediment prx which might be found in each out of doors
and ndoor environments. Using an ultrasomic sensor, the Stck
assessments the gap among the ifems and the clever taking
walks stick. When any items or lmmitations method an
ultrasomic sensor, the headphone publicizes the call of the
mpediment 1n the front of the stick. The clever taking walks
stick 15 2 simple, all-mechanical tool that detects floor
hoatations. This machine 15 compact and Lghtweight.
However, becanse of its small size, s vanety 15 houated. It
gives the satisfactory tour help for the indmidual. The bhind
mdividual will four from one place to any other with out the
help of others. The structures prinecipal aim 1s to offer an
powerful navigation resource for blind humans that offers
them a feel of imaginative and prescient through offenng
Encow-how approximately thewr surroundings.

IOLITERATUERE SUEVEY

The earliest version of a navigational aid for the A walking
stick has served as a method of blindness Md. 5. Arefi and T.
Mollick Desizgn of an Ultrasonic Distance Meter,] International
journzl of scientific and engineerng research. However, the
The lack of requred sklls, as well as the cost, are
disadvantages of wsing it.and a2 time of preparation It 15 now
possible to do so thanks to techmological advancementsIt is
now possible to design and implement techmical solutions.
solutions that can assist a wvisually disabled person m
completing tasks Feel free to move about A navigation tool was
created using GPS, a voice module, and an ultrasomic sensor to
detect obstacles. It gives instructions to the person who is using
the stick. It 15 powered by an ARM processor, which has more
memory aznd a faster processing speed. However, due to the
lack of GP5 detection, this device cannot be used
mdoors.5 Koley and F. Mishra, —Voice Operated Cutdoor
MNavigation System for Visually Impaired Persons, [Intermational
journzl of engmeenng trends and technologzy, Vel .3 Issue 2,
2012

Ancther design meoorporates proxmmity sensors, ulfrasomc
semsors, a GPS module, stereo cameras, and a2 duzl feedback
system that includes both auditory and wvibratory feedback.
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Stereo cameras mounted on 2 helmet provide mformation about
the height of objects in the road. Obstacle detection is handled
by the proxmummty sensor and ultrasomic sensor umt. The
obstacle's posibon relative to the blind 1= determined by the
GPS5 module. The blind man can recerve dwections from a
volce mavigation device. It 15 difficult to desigm due to the
crrenit’s complexity. Furthermeore, the mstrument 1= expensive.
2nd MNational Conference on Information Technology,
5 Dhambare and A S5akare, Smart Stick for Bhind: Obstacle
Detection, Artificial Vision, and Feal-time Assistance through
GPS

The blind stick 1= made up of a detachable ultrasonic ranger and
wvibrator device that has a 3m renge and can sense obstacles
above knee level The wuser receives distance information
through wibratory patterns that change incrementally
rasponse to changing obstacle distance. The disadvantage of
this method is its expense, which 15 prohibitrvely expensive for
people hving 1n developing countries.

The concept of a walking stick 15 suggested in this paper to
detect the existence of obstacles in a blind person's direction.
The aim 15 to make the device less susceptible to noise from the
environment. The technology 1s reasonzbly priced and compact
enough to be camed on a walking stick.

II. COMPONENTS

TUltrasonic Sensor:

used to measure the distance of existing objects in the
containers by according to sound waves. ultrasonic sensor
measures the distance through sending sound waves at specific
frequency and then listening for that the distance 1= measured
as distance = (speed of sound x time taken) / 2 Ulirasonic
Sensors are placed om the top of bin, and it 15 wsed to
deternune the waste level of bin of caleulated by above

PinSymbol | Fin Functon Desonption |
NGC 5 power supaly |
Trig | Trigges pin |

Eeho | Receive pin
(GND Power ground

equation
- Arduine UNO:

Is an open source microcontroller based on easy to use
hardware, it 15 sinmlar to the computer and used to copnect and
control the sensors through Arduine software

Figz: Arduino UNC Board
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Led 15 diode of p-n junction, which ermits the light when it get
activated by applving a surtable potential difference o the
leads

Buzzer

Buzzer will have piezo crystals in muddle / between the twro
conductors. When we apply a potential across the erystals that
are present between the conductors they push on one of the
conductor and pull on the other conductor This push and pull
achion generates a sound wave by this sound wave we get the
buzzer sound
-power supply

power supply will provide an electric power to the
controller. It 1z foremost promary part that to be done for In-
built system

IV.COMNECTIONS

i I1; —

The HC-SFE04s Vee pin is connected fo the Ardwmne's
5 wolt pmn.The HC-5R04's tngzer pin 15 lmked to the
Arduine's D2 pin The HC-SE04's echo pin 1s linked to
the Arduino's D11 pinThe HC-SE04: ground 1=
connected to the Arduino's GND pmn.The Burzer's
phasze teromnal 15 connected to DY pin of Arduino The
Buzzer's neutral termmal 1s connected to GMND pin of
Arduine Led phase terminal 1s connected to D13 pin of
Arduine Led neutral pin 15 connected to GMND pin The
phase or +ve termunal and neutral or-ve termmal of the
9 battery is connected to the 5V pm and GND pin of
Ardmine respectively.

V. METHODOLOGY
The following steps are included in the design of the Ulfrasomic

C_ Fua )
Walking Stick for the Blind people The Ultrasonic Sensor HC-
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SR04 15 the device's main component. The ultrasomic sensor
sends out a igh-frequency sound pulse and then calculates the
time it takes for the sound echo signal to retwrn. The HC-SE04
has a swface for both the fransmifter and the recerver. One of

them serves as the ransmatter, sending cut the ultraszonic waves.
The other acts as a receiver, picking up the echoed sound signal.

The sensor iz calibrated based on the speed of sound in air. In
the air, sound travels at 341 metres per second, and the distance
between the senser and the object 15 equal to tme multiplied by
the speed of sound drided by two.

Diztance = (Time * Speed Of Sound) - 2

Following the distance measurement, Ardwno generates a

beep format uwsing a buzzer; when the distance 15 great, the
frequency of the beep 15 reduced, and when the distance 15

small, the frequency of the beep is increased

VL ADVANTAGES

In this system device will measure Accurate distance The
system Components are simple to use & low costWith little
software and sensor up gradation | can extensible to any other
application and specifications. This system helps the bhnd
people to easily reach to destination with the help of this Smart
blind stick which detects the obstacles and alert the user with
buzzer sound When blind people walk on the street if there 1z a
dig on the wav then this smart stick will Alert blind people
about dig In this pandemne even this system helps us to
maintam social distance in crowd When we go out from the
home 1f mest our fends we awtomatically go close to them
without maintaiming the social distance if we keep this system
with us 1t will remand us with buzzer sound and reomnd ws not
to go close to them It can measure the distance to 2 wide rangs
of objects regardless of shape, color or surface texture. Thev
are also able to measure an approaching or receding object

VILCONCLUSION

The prototype of the Bhind Walking Stick, which Can be used
to direct the blind has finally been completed. It's worth noting
at this stage that the study's main goal which was to develop
and introduce a smart walking stick for the blind, was fully met.
The Smart Stck serves as 2 foundation for the next generation
of As sistive technologies that will assist the visual 1mpaired
m safely navigating both indoor and cutdoor environments It 1=
both efficient and cost-effective. Its aim 15 to solve the
challenges that bhnd people face on a daly basis. In addition,
the dewice takes precautions to ensure their safety. Thes project
would benefit all bhind people around the world by making 1t
easier for them to walk anywhere they want It was done to

help the bhind 1n their infron movement.

In a developing country like India, a cost-effective selution 15
nesded so that the majority of the population can benefit from
the product propesed in this paper
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