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Mr. Bhagwat V.B.

Mechanical Enginering
Journal of 

Interdisciplinary Cycle 
Research

2021

https://drive.google.co
m/file/d/1vm6ooC98S
ufqSDTR6LGXTcSwvcY
Q2CaR/view?usp=shari

ng

UGC

51

Use of Industrial by-
product to Produce Eco 
Friendly Geopolymer 

Concrete

Miss. Smita M. Patil  , 
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Abstract 

All the forming processes are more or less prone to the springback depending upon different material properties and 
process parameterS. Bending processes are very widely used in the manufacturing of sheet metal products, particularly in 
automobile industry. It is a well known fact that when sheet metal is formed, it does not fom the desired shape because of the 

springback. In the present paper the springback is predicted by using finite element analysis, for various die radii, sheet 
thicknesses, Rit ratios and strength coetficients, for two different materials. The simple neural network is used to map the 

springback obtained from finite element analysis. The results obtained by FE simulations compared with simple neural network 
are found in good agreement. 

2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Gokaraju Rangaraju Institute of Engineering and Technology (GRIET). 
Keywords: Bending; FEA; neural network; R/t, springback. 

1. Introduction 

Bending processes are very widely used in the manufacturing of sheet metal products, particularly in automobile 
industry. It is a well known fact that when sheet metal is formed, it does not form the desired shape because of the 

springback. The springback is due to the elastic stresses remaining in the bent up part, which try to relieve and in 
trying so there is a movement of the metal. This movement of the metal is called springback. 

Measuring the springback by experimental process is costly and time consuming. In the recent years finite 
element softwares are very widely used for the prediction of the springback. Also the springback is difficult to be 
calculated exactly by table checking and experience. The neural network helps to map the non linear relationship. So 
from the available data, the springback can be easily calculated exactly, by using neural network 

Luc Papeleux et al. (2002) studied the influence of various parameters such as Blank Holder Force, friction, 
spatial integration, time integration scheme for U draw bending by using commercial code OPTRIS. M. Bakshi-
Jovbari et al. (2008) studied the effect of signifícant parameters including sheet thickness, sheet anisotropy and 
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Pertormance: improvement of PCC and PTC methods of model-based predictive direct control 

strategies for electrical drives with multilevel inverter 
Suroi Rojesh.Kgrpe, Sonjay A Deokar and Arati M Dixit 
Sovitribai Phule Pune University, Indio 

poerelectronics, Predictive Curret Control (PCC) and Predictive Torque Control (PTC) methods are advanced contro 
stiategy To control a Permanent Magnet Synchronous Motor Machine (PMSM) or Induction Machine (IM), the PTC 

méthod evaluates the stator flux and electromagnetic torque in the cost function and PCC considers the errors between the 
curiem reference and the measured currént in the cost function. The switching vector selected for the use in IGBTs minimizes 
the error between the references and the predicted values. The system constraints can be easily included. Both the PTC and 

PCC methods are mo'st useful in direct control methods with PMSM method gives 10% to 30% more torque than an induction 
motor also do not require modulator. Induction motor work on only lagging power factor means, it can produce only 70-90% 

of torqiè produéed by PMSM with same. current. PCC and PTC method with 15-level H-bridge multilevel inverter using 
PMSM redices 23% more THD in torque, speed and stator current compared to PCC and PTC method with 15-level H-bridge 
multilevel inverter úsing induction motor: The switching pattern of semiconductor switches used to get better performance 
of multileyel înverter. In this paper, the PTC and PCC methods with 15-level H-bridge multilevel inverter using PMSM and 
IM are carried out, gives excéllent torque and fux responses, robust and a stable operation achieved compared to the PTC 
and PCG methiods with 2-level voltage source inverter. This novel method attracts the researchers very quickly due to its 

straightforward algorithm and good performances both in steady and transient states. 
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Performance Evaluation of Dynamic Voltage Restorer Based on 
Transformer-based Z Source Inverter 

Deshpande Chinmay V, Deshpande Chaitanya V, Deokar Sanjay A Department of Electical Engincering, Zeal Education Society's Zeal College of Engineering and Research, India 
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ABSTRACT 
In this paper, latest technology is introduced in substitution to conventional 
voltage and current type inverter with Transformer based impedance (Z) source inverter in voltage sag assessment and mitigation and compared with 
voltage source inverter based dynamic voltage restorer. Transformer based 
impedance source inverters (Trans-Z source inverters) are newly proposed inverters that can be used to overcome downside of voltage source inverter, Current source inverter and impedance source (Z-source) inverter. T-Z source 
inverter consists of transformer with high frequency and low leakage inductance along with low reactive component compared with conventional Z source inverter. In case of T-Z source inverter, voltage stress throughout Z-source capacitor is reduced along with inrush current limitation at startup. This paper presents modeling of T-Z source inverter based dynamic voltage restorer using MATLAB/SIMULINK software along with its THD analysis which is compared with VSI based dynamic voltage restorer. Here abc to dqo control algorithm is employed. The control technique which is employed for 
simulation shows excellent resulis for voltage sag and swell compensation. 
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1. INTRODUCTION 
Constant voltage is prime requirement of any customer. Most of the lodes connected to system are 

sensitive to voltage varnation. [1] It is risky to operate the equipment below certain voltage limit. In order to 
supply continuous power to sensitive loads which are connected to system, number of series connected 
devices can be used [2]. The primary role of these devices is to supply continuous power in order to prevent it from financial losses. The device that can be used to supply constant voltage to the sensitive loads 
connected to system irrespective of faults and load switching and restores the voltage quickly in seconds is 
Dynamic Voltage Restorer [3]. 

Generally DVR is designed in association with voltage source inverter, current source inverter or 
Z source inverter. The Z source inverter is single stage power converter which provides both buck and boost 
facility [3]. In order to enhance reliability of system, both the power switches from same leg can be switch on 
simultaneously without causing problem of short-circuits which is not possible in case of conventional 
voltage and current source inverter. For this purpose, two capacitors and two inductors connected in unique X 
shape constitutes impedance part of Z source inverter [4]. But current drawn from source is discontinuous in 
case of conventional Z source inverter. Also voltage across Z source capacitor is more than input voltage, which results in use of high capacitor voltage capacitors which are more expensive [5]. 

To solve demerits in concermed with conventional Z source inverter, ncwly developed transformer 
based impedance source inverter is used along with dynamic voltage restorer which provides higher voltage gain and compact voltage stress. The proposed system along with T-Z source inverter gives less THD and 
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Absträct 

torqie coniról is becoming the ipdustrñal standards for induction motor torque control. This paper presents switching loss 

iization technique oft improv�d difect.torque control (DTC) of induction motor. Direct torque control (DTC) of an induction 

suppied. by # voltage$ourc� înverter is a simple scheme that doés not need long computation ime, can be implanted without 

enor and is insensive to pararmetei variations. In principle, the motor terminal voltages and cureats are used to estimate 
tor luxand törque Based on the.instantäneous'errors in torque and stator flux magnitude and estimates of the fiux position, 

ageetoris selected.to limit the fux and.torque ertors within their flux and torque hysteresis bands. In the conventional 

thesselected voltagë véctor-appliés for the whole switching period, irespective of the magnitude of the torque eror. DTC 

gives varñable switchinig frequency and high torque ripple. DTC gives torque and fiux ripples because no any VSI states are 

capabletogënerate the exact. voltage vector from switching table required to make zero. both the torque electromagnetic error and 

ne starot fluxcror: To minimize this problem, a.tórque hystéresis band with variable amplitude fuzzy logic controller is proposed. 
Fhe fuzzyTogic controlléris used to reduce the fux änd torque ripples and it improves perfomance DTC especially at low speed.A 

duy ratio comrol scheme fr an inverter-fed indu
tion' machine using DTC method is presented in this article. The use of the duty 

ratiocontroi gves impfoved'steady.state torque Tesponse, with less torque ripple than the conventional DTC. Fuzzy logic control 

FLC) ued to Tmplement the duty falio 
ontroller. Total harmonic distortion (THD) calculation of electromagneic torque, rotor 

speedaod Statof currentof DTC and DTC withfuzzy has done successfully in this article. With the help of FLC with duty ratio, 8% 

THDn torqie, speedarid stator cuent have minimized compared with DTC (Uddin and Hafeez, 2012). In this paper, switching 

lases minimization-technique through THD minimization. Switching losses are minimized because the transistors are only switched 

hen itisneeded to.keep tòrgué and fiux within their hysteresis bounds, improve efficiency & reduced losses. Direct torque control 

ith the fuzzý logic controller has verified by MATLAB SIMULINK and experimentally. 
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Abstract: As the need for information over network is Internet is a tremendous communicating channel. Because 
of the progress in networking and multimedia applications, 
multimedia contents can easily be attacked by the unauthorized 
persons. To confirm content integrity and to forbid duplication, 

image authentication method have been emerged. A secure 
digital signature scheme is one of the image authentication 
method that is suitable for an vulnerable environment,and is 

high.therefore such Media fles which ärë shared in ietworking 
sites and other areas must be highly protected to prevent files 
from hackers. Watermarking is a prevention technique used to 
prevent media files like images, audio and video files.The 
introduction of 3G wireless communication systems, together withh 
the fast growing distribution of digital images and the growing 
interest on their originality initiates an sudder 
authenticating images received by fallible channels, such as public 
Internet and wireless networks. To meet this need, a content based 
image authentication scheme that is suitable for an insecure 
network and robust to prevent transmission errors is projected.In 
this scheme, multi-scale features are used to make digital 
signatures robust to prevent image degradations and key 

dependent parametric wavelet filters are engaged to improve the 
security against counterfeit attacks. This scheme is also able to 

characterize tampering areas in the attacked image. TThe 

information about the file encryption using Advance Enerypt 
Standard algorithm and watermarking using discrete cosine 

Transform Algorithm. 

need of 
robust to transmission errors.In digital watermarking, a 

watermark is enclosed into a cover image in such a way that 
the consequent watermarked signal is robust to certain 
distortion caused by either standard data processing in a affable 

malicious attacks in an unfiriendly environment or 

environment. 

The system is proposed to provide authentication ar 
security for digital media.ln system we use Digital1 
Watermarking image integrity to implement it we use Discrete 
Cosine Transform and for image encryption SHA Algorithm.A 
large number of networked multimedia applications have been 
created because of the advances in digital media technologies 
and networking. Those networked multimedia applications are 
often employed in a distributed wireless network environment 
that makes multimedia contents able to be attacked or harmed 
by the attackers. For insecure environments, it is possible for an 

KeywordsAuthentication,Digital Signature, Water 

Marking, Content anthenticity verification, Error concealmen, 

Embedding, Cryptography. 
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Abstract-Cloud computing offer services and resources 
on demand anyplace and anytime to client. In cloud 
service supplier profit is one among the foremost vital 

thought. Typically single future dealings theme is 

employed to configure cloud platform however those 
single future dealings theme doesn't offer guarantee 
service quality and resources waste. During this paper, 

firstly double resource dealings theme designed. And 

short term dealings theme and future dealings theme 

are combined, thus existing resources. M/M/m+D 

queuing model is employed in double dealings theme .In 

this paper profit maximiztion downside solved by 

victimization double quality guaranteed(DQG) theme, 

finally offer warranted service quality of all requests 

and scale back resource waste greatly, however 

additionally get additional profit than the latter. 

Associate in nursing effective and efficient thanks to 

offer computing resources and services to customers on 

demand, cloud computing has become additional and 

additional in style. From cloud service supplier's 

perspective, profit is one among the foremost vital 

issues, and it's principally determined by the 

configuration of a cloud service platform beneath given 

market demand. However, one semi-permanent 

dealings theme is typically adopted to configure a cloud 

platform that cannot guarantee the service quality 

however ends up in serious resource waste. During this 

paper, a double resource dealings theme is intended 

firstly within which short dealings and semi permanent 

dealings are combined aiming at the prevailing 

problems. This double dealings theme will effectively 

guarantee the standard of service of all requests and 

scale back the resource waste greatly. Secondly, a 

service system is taken into account as Associate in 

Nursing M/M/m+D queuing model and also the 

performance indicators that affect the profit of our 

double dealings theme are analyzed, e.g, the common 

charge, the magnitude relation of requests that require 

temporary 
servers. Thirdly, a profit maximization 

downside is developed for the double dealings theme 

and also the optimized configuration of a cloud platform 

is obtained by resolution the profit maximization 

downside. 

1. INTRODUCTION 

An effective and efficient thanks to give computing 

resources and services to customers on demand, cloud 

computing has become additional and additional 

common. From cloud service supplier's perspective, 

profit is one in all the foremost vital issues, and it's 

principally determined by the configuration of a cloud 

service platform beneath given market demand. 

However, one semi-permanent dealings theme is 

sometimes adopted to configure a cloud platform that 

cannot guarantee the service quality however ends up 

in serious resource waste. During this paper, a double 

resource dealings theme is intended firstly within which 

short dealings and semi-permanent dealings are 

combined aiming at the prevailing problems. This 

double dealings theme will effectively guarantee the 

standard of service of all requests and scale back the 

resource waste greatly. Secondly, a service system is 

taken into account as AN M/M/m+D queuing model and 

also the performance indicators that affect the profit of 

our double dealings theme are analyzed, e-g, the 

common charge, the quantitative relation of requests 
that require temporary servers. Thirdly, a profit 

maximization downside is developed for the double 

dealings theme and also the optimized configuration of 

a cloud platform is obtained by finding the profit 

maximization downside. Finally, a series of calculations 

are conducted to check the profit of our projected theme 

therewith of the one dealings theme. The results show 

that our theme cannot solely guarantee the service 

quality of all requests, however conjointly acquire 
additional profit than the latteer. 

2. SYSTEM DESCRIPTION 

2.1 Functionality summary 

Cloud Computing Cloud computing describes a type of 

outsourcing of computer services, similar to the way in 

which the supply of electricity is outsourced. Users can 

simply use it. They do not need to worry where the 

electricity is from, how it is made, or transported. Every 

month, they pay for what they consumed. The idea 

behind cloud computing is similar: The user can simply 

use storage, computing power, or specially crafted 

development environments, without having to worry 
how these work internally. Cloud contputing i usually 

Key Words: Sipgetality guafgnteed, Double Quality 

guaranteed, S6ftpLevel Agreèuieint, First Come First 

Serve, Singleuality Unguaranteed 
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Abstract - Eye movement tracking is a technique use for checking the usability problems in the context of Human 
Computer Interaction (HCI). Initialy they are present tracking 
technolo9V and key elements. Eye movement tracking 
technique based on the behavior of the user when they are 
looking. It can use for different kinds oftechniques ie. "electro-

Oculography(EOG), 
Oculography(10G), video oculography (VOG), different models, 
probable approaches ie. "shape based approach, appearance 
based methods, 2D and 3D models based approach and 
different software algorithmsfor pupil detection Eye tracking 
and Gaze estimation are the most challenging areas in 
computer vision. The eye tracking applications likes human 

computer interaction, brain computer interaction, assistive 

technology, e-learning, Psychology investigation, pilot training 
assistance, virtual and augmented reality and so on. 

divided into two types selective and Gaze contingent. 
Selective systems use the point of gaze as to a pointing 
device such as the mouse. The selective system can be use in 

handicapped users. Gaze-contingent systems exploit 
knowledge of the user's gaze to facilitate the rapid rendering 
of complex displays. 

Sceleral Search Coils, infrared 

Eye-Tracking systems 

Intractive Diagrostic 

selective 
Gaze Contingent 

Screen Based Model Based 

Fig.1 Hierarchy of eye-tracking applicatioa [2] 
Key Words: Electro-occulography, Video occulography, 
appearance based method, HCI, Eye tracking, Gaze 
estimation. 

2. METHOD OF EYE TRACKING 

The recording of the eye position and eye movement is 
1. INTRODUCTION 

called occulography. The different types of methods are 

used in eye tracking. [2] 
Face is the key of mind and eyes are the window to the 

person. Eye movements provide rich information to a 

person. The study of eye movement helps to determine 

people where they are looking. Eye tracking is the measure 

of eye movement and gaze tracking is the analysis of eye 

tracking info and head movement info. The gaze tracking 

applications like in robotics, psychological studies, cognitive 
science. In psychological studies, they are used to measure 

the behavioural responses. [1] In computer vision as an input 

device and in making as a tool to obtain optimum location to 

place an advertisement. The main application of 

neuroscience is Eye tracking and is well-organized time and 

effectual cost, as well as low problem and compare with 
other neurological methods. Eye tracking helps the 

neuroscience Eye movements, such as saccades, fixation and 
smooth pursuit, Visual processing, interaction between eye 
movements, vision, and performance tasks Object-by-object 
search mechanisms in attention studies, Eye movement 

patterns in visual neglect. Neurological functions involved in 

perceptual decision making, Attention and brain imaging 

have been inye_igated-neurosciençe. 

2.1 EOG (Electro-occulography): 

EOG EOG 

Baseline Drift Baseline rift 

Removal Removal 

Noise Noise 

Remova Removal 

Saccade Saccade 
Delection Detection 

Eye Movement 
Encoding 

Fixation Blink 

Detection Detection 

Wordbook Feature 

Analysis Extraction 
*****************--

Feature 
Classification 

Selection 
-

In Fig. [I Hierarchy pf eye trackitig applications likes 
Interactiveand diagngsicPhe intetactive applications are 

loll Fig. 2 EOG Method architecture 
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tart gnd iS a cyber-physical system that integrates power infrastructures with information technologies. To 

litate eficient information exchange. wireless networks have been proposed to be widely used in the smart grid. 

weve the jamming attack that constantly broadcasts radio interference is a primary security threat to prevent 
deployment of wireless netwoks in the smart grid. Hence, spread spectrum systems, which provide jamming 

atience via mult oie frequency and code channels, must be adapted to the smart grid for secure wireless 

nmunications, while at the same time providing latency guarantee for control messages. An open question is 

wto minimize message delay for timely smart grid communication under any potential jamming attack To 

ojog emed 
epe 1euS 

Bapue 

dress this Issue. we provide a paradigm shift from the case-by-case methodology, which is widely used in 

sting works to investigate well-adopted attack models, to the worst-case methodology, which offers delay 
formance guarantee for smat grid applications under any attack. We first define a generic jamming process 

t characterizes a wide range of exist1ng attack models. Then, we show that in all strategies under the generic 
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AbstractDue to the complexity of distribution network and 
the generations, fault current is the major problem in the 
system. This paper shows the SCR Based Fault Current 
Limiter by Using Series Transformer for Distribution System (SCRBFCLBUST). The utilization of transformer based solid 
state fault current limiter gives an effective way to control the 
magnitude of fault current. This reduces the cost of high 
circuit breaker. For controlling the fault current, the primary 
winding of an isolating transformer is connected in series 
With the line while the secondary side is connected to a 

thyristor in parallel. By limiting the magnitude the fault 
curent is controlled. Using this SCRBFCLBUST the 

Overvoltage can be controlled. It improves the power quality 
by simple structure and reducing the power quality problems. 
Its cost is significantly low. This SCRBFCLBUST can 
control the fault current without delay and increase the power 
quality of the system. 
Key words: Fault Current Limiter (FCL), Power Quality, 
Inrush Current Limiter (ICL), Short Circuit Current, Isolating 
Transformer, SCRBFCLBUST, Solid State Fault Current 
Limiter (SSFCL) 

operating condition FCL have very low impedance and has 
very low or no cffect on the power quality. During abnormal 
condition it bas high impedance and it limit the fault current 
to an acceptable level of circuit breaker 

There are many types of FCL which developed 
around the world by many research institutions. Solid state 
fault current limiter(SSFCL), bridge type fault current limiter, 
superconducting fault current limiter and static fault current 
limiter(SFCL) are different types of fault current limiters 
which gives the fast response, improve power quality, 
reliability and stability of the system during fault. 

This paper employ, SCRBFCLBUST which limit 
the fault current to an acceptable level which can safely 
interrupted by C.B. The proposed Transformer based Solid 
State Fault Current Limiter is a simple in structure which 
limit the value of fault current to some acceptable level which 
can safely interrupted by C.B. And it also reduces harmonic 
losses and increases power quality, reliability and transient 
stability during fault as compared to the four newly proposed 
fault current limiters. So IGBTBFCLBUST is simple 

structure acting best than above mentioned FCLs [9]. 

L INTRODUCTION II. ROLEOF FAULT CURRENT LIMITER 

Now-a-days short level is increases beyond the capacity of 
circuit breakers due to developing the power system networks 
and their interconnections. Short circuit fault can causes 

many power quality related issues such as transient 

overvoltage, isolation failure and insulation failure. There are 

many solutions on these problems such as replacing the 

protective equipments which are very costly [1]. In 

distribution network fuse is mainly used as protective device 
which is self-triggering, less-cost, compact and reliable. It has 

fault current interruption capacity without using sensors [2]. 
But it can be used only once and requires manual 

replacement. Transformer can be used for fault current 

limitation by increasing its impedance but it causes additional 
losses and voltage profile requires to be maintained [3]. 
Circuit breaker is another protective device which operates 

manually or automatically. The circuit breakers having high-

current interruption capacity are expensive. Replacement of 

circuit breakers is expensive to reduce the increasing fault 

current level [3]. 

CB 

Zp 

p 
T 

Fig. 1: Power Network without FCLL 
Fig.l shows an example of power system network which 

consist of supply voltage Vs, system internal impedance Zp 
and load ZI. In normal operating condition the current 
flowing in the given network is 

(1) Zp+Zl 

And in abnormal condition i.e. when fault occurs in 
the system, the circuit current at point P is given by 

In recent years "Fault Current Limiter" (FCL) has 
I= 

S (2) been proposed and used for limiting the magnitude of fault 

current. This scheme not only limit the value of fault current 

and inrush current butalso.increases reliability, power quality 
and transient srabliunraj dhe system |4J-18]. This can limit the 
fault currenl aad peduces dheegstly replacement of switch 

gears.s 
A. Faldetrrent Lini 
FCL isla`efies conuetier' variable mpedance device which 
limits h durrenunder fault odition. During normal 

Hence, due to short circuited load impedance 
becomes zero and only system's intermal impcdance remains 
in the circuit which is very less. So fault current kucreases 
rapidly as compared with the normal value of currekt. And 
this heavy current damages the componenta among the skpply 
and load. So proper precautions are réquite to ensure khe 
component safety and their pletectin utiokuhe fauy 
condition. Hence FCL performds A Eelg to imihe 
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SWITCHIING LOSSES MINIMIZATION AND 

PERFORMANCE IMPROVEMENT OF PCC AND 

PTC METHODS OF MODEL PREDICTIVE 

DIRECT TOROUE CONTROL DRIVES WITH 

VOLTAGE SOURCE INVERTER 
Mr.Sufaj r. Karpe', Dr.S.A.Deokar, Dr.A.M.Dixit 

bSractIn Power Electronios, Predictive 
COntto, straregy To.contról a Permárent Magnet Synichronous motor machine (PMSM), the predictive torque control 

method valuates the stator fla and electrormagnetic torquehe cost function and Predictive Current control (PCC) I) 

coPSTdertue errors:between ths currencteference and the neasured curgent in the cost function. The switching vector selected or 

th useIGBTs minimizes: thé emopbetweenirererences and the predictedvalies.he system constraints can be easily 

Nolided 5The weighting factor is niot necessry. Both the PTC and PCC methods armost useful direct control methods 

wE PMSM method givës;109%to0%more toreie tan an indiiction motorasonot require modulator [3]. Induction motor work 

on only lagging.power fäctòr medns it can produce on-70-90%of torgue produced by PMSMith same current. PCC and PTC 

method ith 2-lével.inverter usingMsM redtces 36% more TD in torquespeed and statogiçirrent compared to PCC and PIC 

method ti2-level inverter usingsindictiön motor 21]. In this paper, switching loses mimization technique through THD 

minunAIdHiSwitëhing losses are animized because the transistors are only switched whegit is needed to keep torque and flux 

avithin heirsbounds. The switching patern of sepicopdiictor switches usedeto get better pegörmance of multilevel inverter. This 

5chem decte�ses the switchingilos ard also inciases the eiciency& reducedilosses. Iniis paper, the PTC and PCC methods 

th volägë source inveter sing M^M carnied onaudgves exceilenttorgue a flux responses, robust, and stable 

öperation achieved compared to theTaPCC methodsath 2level voltagesourge igerter using IM. This novel method 

atuacted ihë tesearchers very quicky duets straigitor 
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rent control (PCC) and Predictive Torque control (PTC) methods are advanced 

thandg goodertornances both in steady and transient 

eTernsElectrieal drives predictve current contcol(P¬C predictivetorgne control (PTC).Permanent Magnet 

ychronous.Motor (PMSME Jductionyiotor Yoltage Source Inverter (VSEY 

FRODUCTIONE 
TCdnve injast decade one possDle zalternative to thë well-kngiw yectof Control of Induction Machines. Its main 

charactensticis bèter pérförmanceii severaadtantages based on ts mpier structure and control diagram. DTC (Direct 

ForgUE Contro1) is described by the nane, ddireetly Ontrolled torie andux andmdirectly controlled stator curent and 

voitage 2]: The: DTC bas some adyantage cofmpansonwith theconventional vector-controlled drives, like Approximately 

Sinusordal stator currents ànd stator: iuxes, Highedynanic tpertomancerevenatlöcked rotor and standstiBl, Absences of co-

ordinates transform Aosences of mechanical-tranauicers Current regulaos, PWM pulse generation, Pl control of flux and 

orgoeE and co-ordinate fansfomation, are not requiredsery simpre control scheme and low computation time, Reduced 

parameters Sehsitivity, superior dynamit properties. ConventionatpTC has also some pitfall are possible problems during starting 

and lowspeed operation, Variable switching, frequency. To solvë this demerit many research efforts have been made. Predictive 

DTC 141 DTC.by, using spac�;véctór moduiation, EBand-constraining DTC (2] [11] are available methods for the torque ripple 

eduction .* 

Pedicive Current control (PCG} and Predictive Torque control (PTC) methods are promising methods [10]. Along reducing 

iorque sripples, the FGS PTCmethod also illustrates a number of advantages, like the easy inclusion of constraints, easy 

nplemeitahon, �trangihtforward algorithm and tast dynamic responses. The basic concept of model predictive direct torque 

CotolMPDTC) method;is to cálculate. the required control signals in advance [6]. In the MPDTC method, pulse width 

iodulation-is heèdlessThe inv�rter model is required in the control method. During MPDTC, the PTC and PCC method 

calculates all possible, voltage vectors witbin one sampling interval and selecis the best one by using an optimization cost function 

17 Todate the PCC and PTC methods have been adapted in many operational situations and widely investigated, as given in thee 
ariicles 91 sarib 

iodelpredeive contolfMR infecentyears has received convincingly contemplation and has gained demand in the power 

cleconSand fndustrial: drivcassociationi This MPC. copaga was first introduced in 1970, developed for process 

Cont atrons, used coMnóniy in the, industry wdhanneryus1Aions reported [4]. The basic perception of model 

tedic ontrol netods is tha iellecision of thé cofuolesiS höt centde past state of the system, but with the predicted 
eStatean4ples adprOper selection of thef¢öntrgthed variabselyher offline or online. MPC 1s also referred as 

dnzonkoitro, as wete main percepio to red an infnype prediction horizon by constantly sliding the 

cio hoizon. The curentpapsionand riew oriaton in he area pf MPE hentioned in [5]. Due to Simple n concept, the 
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Topowerëfectronics, Predicive Currentcontrol (PCC) and Predictive Torque controi (PTC) methods are advanced control strategy. 

Tof
ontrölan induction mächine (IM); the Predictive Torque control (PTC) method evaluates the stator flux and electrómagnetic 

rque ie cost function ànd Predictive Current control (PCC) (Cortés et al., 2008) considers the errors between the current 

ence and the measuf�d curentn the cost:füncuon. The switching vector selected for the use in IGBTs minimizes the error 

eentheTeferences and the predicted valueS. The systen constraints can be easily included (Burtscher and Geyer, 2013; Geyer, 

The weighung factorisnotnecessaryThe PCC and PTC method with 15-level H-bridge inverter using IM reduce 19% more 

THDorqueispeed, and Stator citienf compared to the PTC and PCC methods with 2-level voBtage source inverter compared 

toWng al k2015), In this papet, Switching losses minimization technique through THD minimization. Switching losses are 

mnizebecauusé the 'transTStors.areonly switched when it is needed to keep torque and fiux wittin their bounds. The switching 

ei of semicondu
tor switches used to gef better performanice of multilevel inverter. This schene decreases the switching loss 

ridasoin
reaaes the èfficiency. In this paper, the PTC and PCC methods with 15-level H-bridge inverter using IM are carried out 

gives ekeellent' torqoe and fiuxzesponses, föbust, and stable operation achieved compared to the PTC and PCC methods with 

er voltage sóurce imverter cömnpared to Wáng et al. (2015): This novel method attracted the researchers very quickly due to its 

ghuorwardalgorithm and good psrformances both in steady and transient states (Wang et al., 2014). 
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rertormance improvement of PCC and PTC methods of model-based predictive direct control 
strategies for electrical drives with multilevel inverter 

Suraj Rajesh Karpe, Sanjay A Deokar and Arati M Dixit 
Savitribai Phule Pune University, India 

n power electronics, Predictive Current Control (PCC) and Predictive Torque Control (PTC) methods are advanced control 
Lstrategy. To control a Permanent Magnet Synchronous Motor Machine (PMSM) or Induction Machine (IM), the PTC 
method evaluates the stator flux and electromagnetic torque in the cost function and PCC considers the errors between the 

current reference and the measured current in the cost function. The switching vector selected for the use in IGBTs minimizes 
the error between the references and the predicted values. The system constraints can be easily included. Both the PTC and 
PCC methods are most useful in direct control methods with PMSM method gives 10% to 30% more torque than an induction 

motor, also do not require modulator. Induction motor work on only lagging power factor means, it can produce only 70-90% 
of torque produced by PMSM with same current. PCC and PTC method with 15-level H-bridge multilevel inverter using 
PMSM reduces 23% more THD in torque, speed and stator current compared to PCC and PTC method with 15-level H-bridge 
multilevel inverter using induction motor. The switching pattern of semiconductor switches used to get better performance 
of multilevel inverter. In thís paper, the PTC and PCC methods with 15-level H-bridge multilevel inverter using PMSM and 
IM are carried out: gives excellent torque and flux responses, robust and a stable operation achieved compared to the PTC 
and PCC methods with 2-level voltage source inverter. This novel method attracts the researchers very quickly due to its 

straightforward algorithm and good performances both in steady änd transiernt states. 
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ABSTRACT: One of the sensitive features of the sheet metal forming is the elastic recovery at the time of 
unloading called springback. Sheet metals are prone to some amount of springback depending on elastic 
deformation. Obtaining the desired size and shape of the component and also design of die and punch 
depends on the knowledge of the amount of spring-back. So the accurate prediction of the springback is very 
important. The springback is affected by the factors such as sheet thickness, material properties, tooling 
geometry etc. In the present paper the effect of various parameters such as sheet thickness, ratio of die radius 
to sheet thickness i.e. R/t ratio, strength coefficient and strain hardening exponent on springback are studied 
for the U shape component without holes and with holes in it. 

KEYWORDS: U bending, Springback, FE, Sheet thickness, R/t ratio. 

1. INTRODUCTION 

Bending process is a very widely used process in forming of parts. These processes are used by automobile 
industry and aerospace industry for forming of the various parts needed in making the structure of the 
automobile and airplane. Precision of the formed parts is affected by the elastic recovery during unloading, 
Because of the elastic recovery, final shape of component is not as desired. This change in shape due to 
elastic stresses is called springback. Correct prediction of springback is therefore very important as it assist 
in the design of punch and die. It also helps to obtain the desired shapes with accuracy. Springback 
measurement by experimental process is costly and time consuming. In the recent year finite element 
software are very widely used for the prediction of the springback. 

LIU Xiaojing et al. [] investigated the influences of material parameters and process variables for 
springback for U-shaped parts and studied the effects of material hardening model, element size, the number 
of integration points and virtual punch velocity on springback prediction accuracy using FEA. Agus Dwi 
Anggono et al. [2] proposed a new method to compensate the die tool shape due to elastic deviation. M. 
Bakhshi-Jooybari et al. [3] studied the influence of experimental and numerical parameters such as sheet 
thickness, sheet anisotropy and punch tip radius for V and U die bending. Luc Papeleux and Jean-Phillippe Ponthot [4] described a classical benchmark of NUMISHEET 93 for U-die bending and studied the influence of parameters such as BHF, friction, spatial integration, time integration scheme on springback. Komgrit Lawanwong et al. [5] with aim to reduce spring-back value of sheet metal in U bending process used the corner setting technique to reduce springback. He observed that, the corner setting technique reduces springback, iagbending process but requires high bending force. B. Chongthairungruang et al. [6] used the differeht material models in Finite Element Analyses of a U-shape forming and compaxed for 
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Spring back in Sheet Metal Bending-A Review 
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ADstract One of the most sensitive features of the sheet metal forming is the elastic recovery during unloading called spring back. Sheet metals are prone to some amount of spring back depending on elasic delormation. Obtaining the desired size, shape depends on the prediction of spring back. Accurate prediction and controlling of spring back is essential in the design of tools for sheet metal forming. The spring back is 
afected byv the factors such as sheet thickness, material properties, tooling geometry etc. This paper reviews the Various paramelers affecting spring back such as ratio of die radius lo sheet thickness, sheet thickness, blak 
holder force, coeficient offriction etc. 
Keywords: Spring back, Sheet metal, Sheet thicknmess, FEA 

L.Introduction 
Bending processes are used to form the sheet metals. These are very familiar processes used in the 
manufacturing of panel's electronic components, drums, components of automobile vehicle panels etc. The 
major problem in bending process is the spring back or spring-go. The spring back is a complex phenomenon and it depends on process parameters and material parameters. A lot of research has been done to investigate the parameterS affecting spring back and to reduce spring back. Over bending is the simplest way of combating spring back problem, especially in V-die air bends. The work piece is bent through a greater angle than required and the work picce springs back to the required angle. Spring back for low -carbon and soft non ferrous material is from 0 to 2". For 0.40 to 0.50 carbon steel and half hard materials spring back may vary from 3 to 5". Spring back may be as high as 10 to 15° in the harder materials. These figures are only used as approximations because of other variables that influence spring back. The practical way to determine the necessary amount of over bend is trial and error method. In recent years the Finite Element Analysis is considered as an effective tool for the prediction of the spring back.[1] 

ILPrinciple of spring back 

The elastic stresses remaining in the bend area after bending pressure is released will cause a slight decrease in the bend angle. Metal movement in this type is known as spring back, as shown in figure 1. The magnitude of the movement will vary according to the material type, thickness and hardness. A larger bend radius will also cause grater spring back. [3] Commercially available finite clement analysis (FEA) software is used to analyze bending and spring back of different aluminum materials of different thickness. 
For forming process the material is stressed beyond elastic limit so that the permanent defornmation takes place. The material state becomes the plastic deformation zone; hence the sheet metal can be formed. Figure 1 shows the principle of spring back. 

V of-
2 

Figure 1. Principle of Spring back 61> 02 or (Qf>Qi) 
ebeu/em JeMbuio, 
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Abstract 

A Wireless Sensor Network is made up of small sensor nodes. These nodes are deployed in monitoring area. All nodes collect necessary 

data and route this data to centre server. A WSN should have self-organizing capability, as nodes positions are not determined in advance. 

Important factor in WSN is co-operation between nodes. Depending on WSN architecture and application, routing between nodes can 

vary. This paper presents a comparative study of diferent routing protocols/algorithm in WSN. Depending on network organization, 

WSN routing algorithms gets divided into 3 types, i.e. location based, hierarchical and flat. These routing algorithms can be divided fur-

ther into sub types, depending on lhow an algorithm/protocol operates. This paper presents advantages and limitations of cach routing 

algorithm. 

Keywords: WSN, routing algorithn, WSN energ limitation. 

A WSN have dense level of nodes deployment, with power, 

memory and computation constrains. These constraints present 

challenges for WSN application. Due to these constraints, it's 

necessary to have some sort of protocols in WSN such as network 

security, node localization and synchronization. So, different rout-

ing protocols came up to handle these constraints. Because of 

energy limitation problem, some routing protocols have shortcom-

ing when used in WSN. For example, routing protocol flooding. In 

this protocol, sensor node receives packet fiom other nodes and 

broadcasts it. This packet broadcasting process is repeated till 

packet is reached to its destination. As every node is broadcasting 

every packet, energy problem is not taken into consideration [3]. 

Also, nodes can receive duplicate packets and thus is possibility of 

implosion. Due to this, this protocol cannot be used in WSN. To 

overcome problems in flooding algorithm, new technique gossip-

ing was developed. In gossiping technique, instead of broadcasting 

a packet, node sends packets randomly to one of other node in 

ncighbours. This technique solves the problem of implosion but 

there is delay in reaching packet to its destination node. 

A lot of research is happening in this area to handle or overcome 

these WSN constraints effectively. This paper discusses different 

routing protocols and compares those protocols. This papers sec 

1. Introduction 

In today's era, Wireless Sensor Network is used in many applica-

tions. Both industry and academia is giving tremendous attention 

to this technology. Lots of research is happening in this field. A 

WSN is made up of lots of small sensor nodes. These nodes have 

different capabilities like sensing, communication with other node 

and computing the data. The coimmunicatioin capability of these 

nodes have limitation of communication distance, they communi-

catc through wireless medium [2]. By using wircless communica-

tion, nodes sends data to other node, performs computing to ac-

complish its operation or task. For example, WSN used for mili-

tary surveillance, industrial process control and environment mon-

itoring. Figure I shows all components of sensor node. Power unit 

in sensor node component is nothing but battery which has limited 

energy. It has processing unit which is required to process semse 

data. Sensing unit is tiny sensor which is used to sense data de-

pending on application of WSN. Transceiver is used to receive 

and transfer data to different neighbour nodes using wireless 

communication. ADC is used to convert sense data from analog to 

digital form. BS is nothing but the base station which connccis the tion 2 discusses different WSN routing algorithm/protocols. In 

WSN to extemai world through internet. 

Due to size, sensorngde has some limitations, but to achieve re-

quired operatron, èntire nettvorks power is sufticient. Depending 

on applicatigg, 'sensor nodes deploympnt can be done in an ad hoc 

way withou® proper planning. After deployment, it is expected that 

node wllDrganize itself into a WSNand perform its operation |1j. 

All sensoY hodes.hav� battery which limited in power. In some 

scenaribstis veräijculi to rechàrge sensor nodes. 

Section 3, different routing protocols are compare. At tast, Sec-

tion4 concludes the paper. 
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Network by Using Enhanced OMRA 
Routing Algorithm 

Check for 
ypdales 
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Abstract In moden scenario it has become inherent to employ of Wireless Sen-
sor Networks (WSN) for government and other sectors including defense. Sensor 

networks can be employ in society, industries, military areas, roads, forests, etc. In 
a traditional networks it becomes complicated to employ denser node deployment 

and other problems, e.g., node failure, energy consumption and asymmetric are also 

prominent. Sensor nodes usually works on battery-powered source and these nodes 
do not operate for longer time without any manual intervention and itis a very tedious 
and time-consuming task in forest and defense areas. Hence, it becomes a necessity 
to reduce energy consumption of sensor, it will also increase energy lifetime. Tra-
ditional algorithms like Radio Aware (RA), Distance Source Routing (DSR) and 

Directed Diffusion (DD) do not solve problems like network connectivity and asym-
metric links. To overcome this problem Optimized Mobile Radio Aware (OMRA) 
technique is demonstrated in this paper. 

Keywords Wireless sensor networks Directed diffusion (DD) OMRA 

1 Introduction 

Wireless sensor networks have wide applications in society, industries, military areas, 

roads, forests, etc. A WSN network is nothing but huge number of small sensor nodes 
(eg, heat/humidity sensor) which has different capabilities like sensing capacity, 

data processing, and communication. These capabilities are necessary for some appli-
cations like military applications, monitoring and fire detection. One of the problems 
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PERFORMANCE IMPROVEMENT OF DSR 
PROTOCOL BY CONTROLLING OVERHEAD IN 

MANET 
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ABSTRACT 

Ad Hoc networks usually consist of mobile nodes, which are characterized by 
lower computing and energy resources. For real-time streaming applications, 
choosing the shortest path for these kinds of sessions is insufficient. Such networks 
must operate energy-efficiently to maximize the lifetime of mobile devices and 
applications. In this paper we develop an energy-ware and delay-aware routing 
approach for mobile ad hoc network (MANET). 

Dynamic Source Routing (DSR) protocol is a reactive source routing protocol 
designed specifically for mobile ad hoc networks (MANETS). In DSR protocol the 
network traffic is increased due to the source routing technique used for routing. In 
large networks intermediate nodes increases due to many source destination pairs 
generated, which further increases the routing overhead and energy consumption ofa 
network in DSR. In order to improve the network scalability of DSR protocol, in this 
paper modifications are proposed known as HR-DSR i.e. Header Reduction DSR 
protocol to reduce the increased routing overhead length, due to longer routes of 
source-destination pairs by limiting hop count of a route. Thus modijficution will efec 
to reduce energy consumption due to routing overhead. 

Keywords: MANET, DSR, HR-DSR. 
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ANTRODUCTION 
Aobile,ad-hoc network (MANET) is a wireless self-configuring network of mobile devices 

awhich dýnanmically xchange information without utilizing any fixed network infrastrteture. 
Mobile ad hoc network must be able to detect the presence of other devices in anetwok \und 
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USES OF SPENT WASH TO IMPROVE SOIL 
PROPERTIES FOR ROAD CONSTRUCTION 

C.V. Naik* 

Asstt.Prof. in Civil engineering, S.S.P.M°s SEC Someshwarnagar, Baramati 
*Corresponding author 

A. S. Parlikar and A. B. Revade 

Asstt.Prof. in Civil engineering, S.v.P.M's COE Malegaon (Bk), Baramati 

ABSTRACT 

Road transport plays vital role in development of country. Developing a good 
network of road in villages in India is a challenging problem as it needs stabilization 
of sub grade and sub base with economical option. Spent wash is distillery waste 
product of sugar industry and harmful if not properly treated and dispersed in water. 
The present study deals with the study of effect of mixing spent wvash in water on index 
properties of black cotton soil. It can be economical and environmental friendly 
replacement option to water with improvement in index properties of black cotton 

soil. 

Keywords: black cotton soil, index properties, road construction, spent wash 
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1. INTRoDUCTION 

Roads are the backbone of any country for its development. Roads play a vital role of 
ransportation system for goods and people. Various factors effect on the selection of type of 
road pavement- flexible pavement or rigid pavement. The quality of subsoil layers is an 
influencing factor for the life of road. Hence proper material selection for subsoil layers 

nceds to be done. For better road construction it has become expensive to remove inferior 
soils and replace them with foreign soil. FHence, it becomes essential to modify the properties 

of locally available soil for the construction of roads so as to minimize the cost of 
constríction-of roads. In view of this, best utilization of various industrial by-products is done 
in this regard. In this, study it is intended to study various properties of spent wash for 

improving thc seil propcrtics for thc construction of roads. 
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SEVEN QUALITY TOOLS A REVIEW 
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** 

Abstract-Nowadays completionis very high in improving 
productivity for every company. This can be achieved by using seven quality tools. The application of these tools is very easy and large amount of problems can be solved. These quality products satisfy customers need improve its productivity. This 
study is about having an overall view of seven quality tools 
and its application. 
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1. INTRODUCTION 
Fig-1: Flow chart 

The quality tools are developed in japan by quality gurus as 
Deming and Juran after Second World War. According to 
Kaoru Ishikawa 95% of problems can be solved by using 
seven quality tools. These tools can be used from product 
development to marketing [1]. 

Check Sheets 

Data collection is very important part for analysis purpose. 
The data is available in different forms depending upon 
application. Some example of check sheets are maintenance 
record, attendance record, production log books, defects 
record, Failure records, etc [1]. 

The seven quality tools are 

1) Flow Chart 
Pareto Chart 

2) Check Sheets 
A Pareto diagram, named after Vilfredo Pareto, an Italian 
economist, is a special type of bar graph that can be used to 
show the relative frequency of different events such as 
defects, repairs, claims, failures, or any other entity, in the 
descending order. This helps to focus on major defect rather 
than too many small defects, to improve the quality [4]. 

3) Pareto Chart 

4) Histogram 

5) Cause and effect diagram 

6) Scatter diagram Pareto chart is used in statistical process control for quality 
improvement. After collecting data is necessary to arrange it 
in a proper way to focus on most important factor which is 
responsible for 80% rejection of product in manufacturing industry. Pareto principle is also known as 80/20 rule. 

7) Control Chart 

2. SEVEN QUALITY TOOLS 

Any improvement in product can be done by understanding 
quality improvement process in industry. This improvement 
can be achieved by implementing seven quality tools. These 
tools are very easy to understand and step by step process 

implementation leads to better results. Seven quality tools 
make process analysis less complicated for average industry 
worker [2. 

Pareto Chart of Defect 

0U 

Flow Chart 200 

100 
Flow chart is gneaph basic tool used to study whole 

process. It sfóws'Whole process in step wise manner. Flow 
chart of h@®pfocess fromaterial to product is studied. 
Graphic Epfesentation of the data makes it more simple 
and easý o ánderstand[3]. 
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Abstract - In order to survive in a competitive market, 

improving quality and productivity of product or process is a 
must for any company. This study is about to apply the 7QC 
tools in the production processing line and on final product in 

order to reduce defects by identifying where the highest waste 
IS OCCur at and to give suggestion for improvement The 

approach used in this study is direct observation, thorough 
examination of production process lines, brain storming 
session, fishbone diagram, and information has been collected 
jrom potential customers and company's workers through 
interview and questionnaire, Pareto chart/analysis, histogram 
and control chart was constructed. This paper intends to 
exhibit the exact application of seven quality tools in fork 

industry. 

man hour on rework. Novw a day's rework of rejected parts 
are common but rework add losses to the company net 
profit, if the company is a continuous mass production 
where the products go through a series of process to come 
out with final product. The Seven Quality Control Tools 

popularly called the 7 QC Tools, According to kaoru Ishikawa 
more than 95% company problems can be solved using 
these tools. It comprise of graphical methods and help to 
transform the data into easily understandable diagrams or 

charts. This further helps to understand the situation or to 
analyze the problem easily and leads to developing solutions 
which aim towards quality improvement. Further, these 
charts and diagrams help to highlight the important aspects 
of a problem clearly so that the concerned persons can focus 
attention on them and start developing the solution. Pareto 
analysis helps to identify and classify the defect according to 
percentage significant. Cause and effect diagram is a useful 
tool in identifying the major causes. This diagram helps to 
build a relationship. Brainstorming is done with utilizing 
these quality tools to provide an effective solution. Thus 
quality management tools are effective and significant in 
reducing the rework and rejection rate. 

Key Words: Flow Chart, Pareto Chart, Scatter Diagram, 
Histogram, Cause & Effect Diagram, PP& Ppk , Why- Why 
Analysis, Hypothesis Test 

1.INTRODUCTION 

In today's world, business has become more and more 

competitive. All industries and organizations have to 

perform well in order to survive and be profitable. "Quality" 
means those features of products which meet customer 

needs and thereby provide customer satisfaction. In this 

sense, the meaning of quality is oriented to income. The 

purpose of such higher quality is to provide greater 
customer satisfaction and, one hopes, to increase income. 

However, providing more and/or better quality features 

usually requires an investment and hence usually involves 
increases in costs. Higher quality in this sense usually "costs 

more." One of the strongest motivating forces is "Delighted 

Customer". Industries believe that prosperity is directly 

linked with prosperity of customers. Mutual trust, healthy 
relationship, ethical values, innovative technologies, quality 

products and services are the constituents of commitment 

towards the customers. If defects are in large number it not 

only does an organization waste its resources and time to re-

manufacture the products, but it also contributes to the loss 

of customers' satisfaction and trust. Customer satisfaction 

2. PROBLEM STATEMENT 

The rejection of shift fork 3rd 4th (S101) is very high due to 
machining defect of 30.8 dim not ok. Due to this variation in 
dimensions it cannot assembled in gearbox. About 313 no's 
job are rejected monthly at final inspection stage. So we lose 
productivity & face shortage in supply to customer 

Required size 30.8 mm (variation +/- 0.12 mm is 

acceptable) 
Maximum reading- 30.92 mm 

Minimum reading- 30.68 mm 

comes from those features which induce customers to buy 

the product. Dissatisfaction has its origin in deficiencies and 

is why customers complain Some products give little or no 

dissatisfagtipn;they do what the producer said they would 

do. Yet/fhey/are not saleable because some competing 

producas feayfës, that prövide greater customer 

satisfaqti@h.So it ia ímpottant to regdude defects and maintain 

qualityfaptoduct. Quality of thepfoduct is achieved by 
minimizatisn ofrework, reduçíngsthap rate and minimizing 

30.8 imn 

Fig-1: Defective Pae 
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terential Algorithm Based Intelligent Protection 
Scheme for Microgrid 

: 

r Pooja Khandar�, S.A.Deokar, A.M.Diit 
stractProposed 'scheme preseints intelligent technique in An adaptive overcurrent protection scheme based on the 
protection f micrógrid This ipaper gives new approach in synchronous phase measurement is proposed for dfterent 
etaredracrion of faulted, current sigunal using Discrete operation modes in microgrid but not studied for moth 

Dávele Transfor Furtherimore diferentparaméters ike operating. modes. [14]fuzzy and neuro based optimizauon TMS(Tom Measumed setting), PSM (Plig setting Multiple) 
andCTDcoordin�tion time Duration), "are compited from techniques used to create problem for relay coordination 

ur Jait curent is 'ouse faction sad ta build predefined for various issued therefore if new isue obtained 
serne aiferemiial aigorthi for deciding beat suitable pair of with system,coordination fails/3]-14] 

relay wiiheoncept of"Survival of ftestIEEE 9 bus system is 
considered Jor atudding differeint ops faulis for utiity microgrid provides feasible solution for forthcoming 
conhectednid islonded'mode Jnitialh primary pair of relay is problems like greenhouséeffect , growing energy demand, 

gctiyaitedad secondiry pro�ectionvperades on faihure of and the depletion of conventional fossil fuel energy 
sources.Many researchers give different techniques in 
feature extraction of fault current in microgrid.Author [1] 
suggest protection scheme which utilizes the principles of 

Keeyords:Pioiections Relay coordination; Micro grid; fault synchronized phasor measurements and microprocessor 
relays to detect all types of fault conditions in case of both 
modes of operation but as communication is included which 
results in increases in cost. [2] Gives sequence component 

Pronia This study gives effective aolinon for fast operation of 
pai of felayin.optimized fime 

detection Discréte Wavelet Traisform (DPa): 

INTRÖDUCTION 
Fossils fuels are vanishing day. by day hence need ok miero. based feature extTaction protection but the robustness and 

d incteasinig Penetration of reiewable energy sources 
andDistributed geaérators (D6s) in grid rèduces erenhouse 

èffectand give solution to highenergy demand and 

reliability of the proposed schemes need to improve.Curve 
fitting is one method in which inverse time operating 
relation are obtained on graph for many faults. Linear and 

depletion of artificial sources[1-4]. Micro gid gives quality nonlinear characteristics are tested for relay coordination 
with different operating curves [S]but accuracy of this 
method is very poor. Non Linear optimization techniques 
[16][17] in which problem is formulated using nonlinear 
programming. Both TDS and PSM are selected efficiently; 
minima trap can be obtained in this method. Hybrid 
optimization method which is combination of Analytical and 
optimization method capable of solving relay coordination 
problem for big interconnected system but worked with 
fixed topology[15]-[18].There is need to discover intelligent 
Scheme for microgrid protection with optimization 

, 

öf supply to all types of load, commercial as well as 

household in rüral and urban areas [4n remote areas where 
electicity is not reached because of natural calamities and 

alttósphere micrö gnid is beat soution Micró grid. System 
wokS for both mode of operaion grid connected as well as 

islanded mode [5]:6] gives: digital protection scheme for 

micro.grid using wavel�t.tranaform which. does not consider 
Grid fonnected and islanded 'mode of operation: Author in 

gves. Time-frequency transfom-based diferential 

Schemefor micto gnd protectionstudied both modes and HIF 

buteature éxtraction tàke place with help of differential 

Eergyand Thyeshold iwhich results in increas 

techniques 

II. SYSTEM DESCRIPTION 

s 4RJEEE-9 bus system is converted to hybrid microgrid by 
de of relay. [10 

necting two solar one wind and one diesel generator set. 

\omal grid is fed with two feeder 115kV, X/R 

E-6,MVA=500MVA.The 
29+j0.1406 m ,all lines are 500m long. Transformer 
opnected to point of coupling is with rating 20 MVA, 

SkVI12.47kV.Ratings of DG are 480V, 20 MVA, 
xd'=0.11 

12.47kV/480V.load capacity 
is given by 2 MVA, 0.9 

system is shoSharabchatia Paw 

sHI 

line impedance is 
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