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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 2021-2022.

Prof. C. Venkatesh
HOD, EEE Dept.
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Abstract: The discrimination of inrush currents and internal fault currents in transformers is an
important feature of a transformer protection scheme. The harmonic current nestrained feature is
used in conventional differential relay protection of transformers. A literature survey shows that the
discrimination between the inrush currents and internal fault currents is still an area that is open to
mesearch. In this paper, the classification of internal fault currents and magnetic inrush currents in the
transformer is performed by using an extended Kalman filter (EKF) algorithm. When a transformer is
energized under normal conditions, the EKF estimates the primary side winding current and, hence,
the absolute residual signal (ARS) value is zero. The ARS value will not be equal to zero for internal
fault and inrush phenomena conditions; hence, the FKF algorithm will be used for discriminating
the internal faults and inrush faults by keeping the threshold level to the ARS value. The simulation
results are compared with the theoretical analysis under various conditions. It is also observed that
the detection time of internal faults decreases with the severity of the fault. The results of various test
cases using the EKF algorithm are presented. This scheme provides fast protection of the transformer

for severe faults

Keywords: transformer; internal fault currents; magnetic inrush currents; extended Kalman filter
(EKF) algorithm; harmonic estimation

1. Introduction

Transformers require an efficient protection system from faulty conditions in the
power system network. The classification of magnetic inrush currents and internal fault
currents is a challenging issue for proper relay design. The magnetizing inrush current
results in maloperation of the differential relay in transformer protection. The transformer
may become saturated with inrush currents and internal faults due to the presence of zero-
sequence components, which may lead to maloperation of differential current protection.
The waveform correlation technique is suggested for differential current protection of
transformers. The analysis of zero sequence currents due to inrush currents and internal
faults can be performed using the waveform correlation technique [1].

An accelerated Convolutional neural network (CNN) was suggested for estimating
the transformer magnetizing current from internal faults on a 230 kV transmission network.
It was observed that the CNN can have feature extraction and fault detection blocks ina
single deep neural network block by enabling the system to provide important features
automatically [2]. The fundamental theory and principles of magnetizing the inrush current
of the transformer are essential when it is energized. The analysis of the magnetizing
current is important for transformer protection [3]. A new technique was proposed with
two moving windows to predict the magnitude of differential currents of the transformer
for the discrimination of inrush currents from internal faults [4]. The least error square (LES)
was proposed to classify the fault currents and the magnitude of magnetic inrush currents
with the two moving windows technique. The LES method has a very fast response

Energies 2021, 14, 6020, hitps:/ /doi.org,/ 10.3390,/en14196020
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In Science, Technology And Management é‘dh“s ;‘i IF ERP

07" & 08™ January, 2022 - Virtual Conference T swnnrcsng ogiicers  dveliping ecar

A Cascaded H-Bridge Multilevel Inverter with
Soc Battery Balancing

ML.Narasimha Rao, Department of Ekectrical and Ekectronics Engineering, Kakatiaya Institute
of Technology and Science, Warangal India

V.Lakshmi, Department of Electrical and Electronics Engineering, Kakatiaya Instiute of
Technology and Science, Warangal, India

Abstract

Multi-level imverters are most widely used mverter topologies which are having more applications in
varous domains. This project presents a cascaded H-bridge nuwlti-level inverter along with the state
of charge balancing technique. Each H-bridge & connected directly to the battery in the power bank.
Different  switching combmations are  provided to control the discharging of batteries  and
equalization algorithm s wsed in this project for controling the state of charging (S0C) of baueries.
In this cascaded H-bridge mubi-level mverter SOC balkneing & sinulated using MATLAB under
normal operating condition ie., without and with SOC balancing,

Kevywords
Mulii-level mverter, SOC, cascaded H-bridge

IFERP & BESTIU- Anantapur ICRISTM-2022
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A Nine-Level Fault-Tolerant FC Multilevel
Inverter Topology with Preserved Output
Voltage under Pre and Post-Fault Operation

M. Pavankumar’, Ch. Ravali® and Dr. A. Pranay kumar’
'Power Electronics, KITSW, India
*Power Electronics, KITSW, India
I Asst. Professor, EEED, KITSW, India
'm20pe003@kitsw.ac.in, “m20pe007@kitsw.ac.in, *apk eeef@kitsw.ac.in

Abstract—Mudnilevel Inverters are having more attention in renewable energy sowrces
because 11 produces less toral harmonic distortion. Bur the limitations of conventional
Mululevel Inverters are requirement of more switching components for a given number of
voltage levels, therefore reliability issues with increase in number of switching
components, and capacitor voltage balancing problems. In this paper a Fauwlt Tolerant
single-phase FC (Flving capacitor) mine-level inverter ropology is discussed. The topology
having capability to tolerate for open circuit and shovt circuit faults in case of single and
multiple switch failure. In the paper only discussed about open circuit faults. With
rolerance capability at three switch failure the ropology having capability 1o tolerate at
120 switching failure combinarions. It maintains voliage levels, outpnr power, and
capacitor voltage balancing under pre and post fawlt operation. And this nine-level
inverter ropology having less mumber of switches, capacitors, clamping diodes and DC
valiage sources. Hence with least number of components used in the inverter circuit, it
will provide better efficiency under pre and paost fault conditions. The entire operation of
the converter is carried out in MATLAB/SIMULINK software.

1. Introduction

Most of the industries processes need to increase cfficiency and reduce production
costs. This can happen wath the increasing in the size of installations and increment in
the power of all clectrical machines and equipment and this will lead to increase in
power. It is possible to directly connect the power converter to the medium-voltage
network. At low voltage, there s a single topology that dominates the market, the
voltage-source two-level inverter. However, at medium and high voltages, the situation
1s completely different.

Multi-level power converters attracting the industrics from last few years because of
their advantages as compared with existing two-level inverters. The multi-level inverters
having the advantages like less total harmonic distortion, voltage stress reduction and
dv/dt stress reduction with that less switching losses arc obtained [1]. These multi-level
inverters having less relability compared to two level inverters [2]. So that, most of the
rescarchers proposing new topologies for mcrcase the rehability of multi-level inverters
with fault tolerate capability. The main theme behind fault tolerant topologices based on

Corresponding Author: M. Pavan Kumar
Department of Mechanical Engineening. Kakastiya Inststute of Technology and Science, Warangal
Page 156
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6™ International Conference on Emerging Trends in Electrical Systems & Engineering

(ICETESE - Z021)

DESIGNING OF A NINE-LEVEL INVERTER TOPOLOGY FOR OFF-
GRID APPLICATION FED FROM SOLAR PV SYSTEM

Eo i Scvnva,

M Tech Siudent , MISPEOS
Depanment of Elecwmical and Elecronics
Emgames ey,

Kalatiya Instiveie of Techsology and Science,
Warmmgal, India

Abstrocs-

In a multi-bevel inverier, the swilching component number
effizct on volume and relsbility is a magor concern m on-grid
and odf-grd applicabions. The recent trend in ML reduced
component number of power swilches, and capacitors in
maulti-kevel inverter topologies have been driven for power
canversion Mulilevel imverters play an importamt rmole in

many high power applications. The mam attractive feature of

maultibevel inverters i mimimizing barmomse  conterd o
imverier outpud voltage. But the main limitstsons of multilevel
inveriers are more number of swiiching devices. A new

maultibevel mverter 15 designed with minimum number of

semiconductor  switches o oblain  reduced harmansc
distortsan and reduced swiiching losses. To reduce the
harmomic distortion |, switchmg losses amd W enhance the
performance of multilevel inverter comfiguration, the power
semiconductor switches (WGETs) gate switching operation is
carmied ot with simple and bogscal pulse wadth modulaton
technigue swuch as phase disposition PWM. The proposed
imverer topalogy [ simulated by using
MATLARSIMULINEK environment

Eepwords— PINVPM, PV,
I INTRODLICTION

Day 1o day imcrement of wtilization of electrical energy
and for the fubare generation of electrical energy it should be
focused on Nan-Conventional Erergy Sources (NCES). Due
o shortage of fossil fuels and withowt any pollubon effect,
the NCES are more predominant m generation of electrical
power. Different types of MCES are available m the mture,
but due to the advantages of solar and wind energy sources
are mone predommant and alse pollubion fee energy sources
[1]-[2]. Dhee to rapsd development of power electromic controd
techmigques in decincal power generation  and  mare
advaniages af solar FY systems, the 5PV sysiems are used in
many imdustrial and ressdemtial applications. In order 1o
utilize this 5PV power, for these apphicabon two stxge power
canversion 15 required. This imvolves boost up the voliage

from lower woltage s higher magnitsde and imversion of

C. Pavan Kumar,
Assriznd Professor,

Deganment of Electrical and Electronics
Engineering, Kakatiya Instituie of Technology
and Science, Warangal, India
pavanckuman s | 9375 gmail com

pover fram DC o AC [3.4]. But o avaid the increment of
losses and improve the efficency the single stge power
canversion of two level inverters are wsed [4]. The
canvenbiomal two level inverters are having, high harmomic
cantent, more switching bosses and lower findamental
magnitude

To overcome these drawbacks m conventional two kevel
inverters, the multilevel inverters (MLI) are predomicanty
developed with the belp of power electrone devaces for
medium and high wvoltxge applications [5]-[6]. The owtput
voldtage of MLIs is in stepped in nature, and then the ermor
between the reference waveform to actual waveform may
reduce. 5o the MLz are having less harmomic content with
improved performance with development of pulse width
modulaton techmigue for switching operation of devices [T]-
|9]. The MLI are havimg in different configumations such as
dinde clamped |11, fiying capacstor [11] and cascaded H-
bridge mverters [12]. Bt to increase the number levels, the
number devices are required mare and the switching losses
are higher in the above type of configurations. And also the
sharmng of voltxge across each device is alse not in same. So,
the new topologies of MLI are introduced with modular of
addition and sublraction of sources for kewer switching losses
alomg with equal sharing voltage across each device, which
are Hybrid Multibevel inverters [ 13]-[ 14]

In off gnd or isknded application, the solar PV
power generabion systens ane mare preferable as compared to
ather Mon coaventional energy sources [15]. Generally, a
small scale power supply network o remole areas will
aperated in off grad applscation. But the probabalsty of power
faalure issses, because of source and switches of imverter
topologses are more. So, thas effect may cause to damage ke
solar PV system and il requires mone time bo settle in steady
state. To avosd these msues, the MLI are operated with fault
resibient ahility techmigue for 5PV systems without any
intermuption of power supply 1o loads [16]. In the paper [17],
the multileve] inventer with switch failure problem under fault
conditzon and in paper [18], coupled scott ransformer based
fault tolerant configuration for grid commected fed solar PV

ISBN: 978-81-947249-4-0
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Power Quality Improvement with Transformer-less Dynamic
Voltage Restorer (TDVR)

CH. Ravali’, Dr. A. Pranay Kuame', M. Pavan Kumar®
.23 gakativa instinste of Technology and Science/EEE, Warangal, fndia

Abstraci—Ar present days the nse of power elecironic devices are ncreasing and making
the power Sysrem penaork pollusant wikich cawses power gualiny issues. Majorly power
qualify ssues are berause of voellage sag and different ssues inclushe of vadtage swell,
Micker, vallege variation, rofches, amd voltage imbalance. In this paper ‘Predictive Voltage
Contral of Transformer-less Dhmamic Poltoge Restorerf TR i5 proposed. A Dhynamie
Volfage Restorer (DR} 5 g series compensator connected @ serles with @ line ai the level
reguired to balance the voliage waveform on the load side and mainiain a sine wave in the
evert af a pover gualiny problem. The proposed control scheme wses the system s disorete-
fime shme-space model e gernerare the nwilcking stafes of a voliage sowrce inverter (VA
switches. The modelling of the proposed sysiem will be carvied o theowgh the WMATLAR
EHVIFORRHEHT,

L. Introdaction

Modern industrial and domestie applications need continuous supply for the proper
functioning of the machines, and equipment. Failing to provide contimious supply leads to
huge economic losses to indusines or complete plant shutdown, and equipment failore. The
term power guality defines maintaining balanced smusoidal voltage and current wavetorms._
With the advancement in power electronic-based devices such as betier efficiency and proper
comrol, customeers are showing interest in uging these devices. We know the population s
cver-increasing and i twrm use of loads also increasimg. When the loads drawing noa-
simusobdal current from the supply behave as non-linear loads. At presemt days the use of non-
lincar loads is increasimg in disiribution system which causes severe power guality 1ssues.
These power quality issues [1] are classified as voltage-related and current-related sswes.
The voltage disturbances such as voltage dip/sag, voltage rise'swell, flicker, harmomics,
voltage unbalance, voltage transients, etc affect the performance of sensitive loads. The
concept of "CUSTOM”™ power devices was imvenicd to address these voltage irregulanities.
There are many custom power devices are available such as DETATCOM, DVE, and UPCC.
Among them, DVER = considered the effective solution to solve valiage-related problems.

A DVR 15 a serics-connected device connected to a power distribution system between
supply and load. The DVER wses an inpection transformer to mpect the required amount and
return the kead voliage to its nominal value in the event of  a voliage failure on the supply
suic. The purpose of using  an mjection ransformer 15 it boost up voliage generated by
the wvoltage source converter and provides molation. But the limitations associated with
the ransformer are large size, cost, and weight, which also contribute to losses to DWEL

To overcome the limits of the traditional DWVR, a Dyvnamic Yoltage Restorer withonst
Transtformer { TDWVER) s implementad. In this method, the reguired voliage s supplied by the

Corresponding Awthor: Ch. Ravali
Depariment of Mechanveal Engineering, Kakanva Instnse of Technology and Scvence, Warangal
Page 1
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Comparative Analysis of Resonant
Converters

Shiva Rama Krishna Prasad Lingabathini, Srinivas Mavurapu
Kakatiya Institute of Technology Science, Warangal, Telangana, India

Corresponding author: Shiva Rama Krishna Prasad Lingabathini, Email: shivalingabathini@gmail.com

This paper presents the comparison among the different resonant converters es-
pecially in the Analysis of Total Harmonic Distortion (THD). The THD of output
current from the inverter circuit (or) resonant current of different resonant con-
verters such as series LC, LLC and LCC is determined. The resonant converters are
to be operated above the resonant frequency to obtain the Zero Voltage Switching
(ZVS) to achieve the lesser switching losses. The simulation of various resonant
converters is performed in the MATLAB/Simulink software.
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ABSTRACT
In this paper implementation of fuzzy controliers for DC-DC converters is presented. Fuzzy logic coatrol topology is developed

and implemented for dafferent types of DC-DC converters such as the buck, the boost. the buck-boost, and the sepic converters.
In this paper sudden changes in a load is considered and discussed. The fundamentals governing the design. control and
performance of the DC-DC converters are also illustrated. Simulation results have been obtained by considenng appropriate
scalng factors associated with the mput vanables of the fuzzy controller.

INTRODUCTION

We can see large number of DC-DC converters famalses and all of them consist many hundreds of network topologies. Dividing
cach coaverters property and the charactenstics is the challenging task. All the converters are designed to avail the requirements
of partsicular apphication. There are soveral converters were classified based upoa thesr applications like, buck converter, buck-
boost converter, boost converter, Cuk converter, fly back converter etc. The DC-DC coaverters were widely using m the world,
based upon the application requirements. The chapter discusses the classificatson of DC-DC coaverter and its conduction mode
of opemtion. The device which has the property to take the input voltage and gives out the output voltage which both of DC are
actually accepted by chopper. The input voltage which is given and output voltage we get is of different level. The circusts of
power clectranics which convert the electnical voltage of one level 1o another level by the action of switchang.

Applications of DC-DC converter:

In the present study. the converters such as buck, boost and buck boost are considered for the analysss of fuzzy. Here, the output
voltage is sicp down or Jess leveled the input in the case of buck converter. Whereas, m boost converter the output voltage is
leveled up which transformed by input voltage. In case of buck boost converter the outpat voltage is leveled up or leveled down

whach based on the requirement.
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Buck and Boost converter block dingrum Fuzzy rule base defining relation between input and eutput

Given below s the t2bular form representing the membership function rules.
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Abstract: This paper describes a three-phaxe multileved inverter wred in remewable energy sowrces and electric cars
applications. This imverter includes two low-vollage fransisiors, fwo high-vollage transintors, fwo diodes, and o
capeciiony in coch phase, cech of whick is supplied with power from a single de volfage source. Excepl for e oo
hugi-voifage transixtors, which con wilfisiored haice the do mput voifage, every comporent 5 rated for the do input
viltage. Phase-aisposifion puilse width moduiation tecfaigue &5 wsed fo operate fransistors with igh and fow volioges
operaiing of different switching frequenctes This is very benglicial for redwcimg swifchimg losser. The hwoe capacitors
wre linked fo the de sowrce in parallel and serfes alfermativety, yidding @ Righ ac omput veliage with vanioes levels,
self-balanced copacitor  voltoges, and low voltage ripples. The rtopology, working  principle  are
examined for RL-fogd ard induction meior logod. The SCMLY iopology is demonsiroted wsing MATLAB simelink
saftware.

Kevwords
Parlze width modulmtion (PR M), multileved fnverter (ML), switched-rapacitor

1. Introduction

With the quick advancement of electric vehicles (EVs) and sustamable power sources ( RES, for example, sunlight
based chargers and emergy umits), supporting sorl mverters are laming oul to be progressively signaficanl
applications invelving low vollzge when il 15 necessary bo beost a do source’s low voltage belore changing it 1o a lugh
relabive ac vollage o power an EY dnver's engine {or) interface with the framework. Course supporting sort de-dc
converters with an ordinary two-level inverter is the popularised answer for this kind of mmverter. All semiconductors
m the 2-level inverter should get through lngh vollage and work at a2 ligh exchanging recurrence in this framework,
bringing aboul expanded exchanging misfortune and a signaficant EMI issue happens. Another kind of multilevel
mverter (MLIJ m view of exchanged capaciior (SC) imnovation has been acquainted all together with addressing thas
msue|]].

SuperCapacitor based MLIs (SCMLIs) are used for low-voltage applications, as opposed 1o tradiional MLIs such
as MNewtral Point Clamped {MPCMLI), Fixed Capacitor ( FCMLI), Cascaded H-bridge (CHEMLI), which are used in
both medrum- and high-voltage operabons commercially. These imveriers provide leatures of vollage-boosting and
seli-balanced capacitor voltsges. Furthermore, without the usage of addiiomal balancing circuits or control algonithms,
the voltxges of all capactiors in ths SCMLI are autommstscally balanced.

The low voltage of a smgle do source 1s converied 1o three-phase high ac vollages with four levels per phase using
a SCMLI with motor apphcations developed i this paper. The supgested three-phase SCMLI 1= smtable for low-
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