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Tis research article describes a novel optimization technique called simulink design optimization (SDO) to compute the optimal
PID coefcients for an automatic voltage regulator (AVR).Te time-domain performance of the proposed controller was analyzed
using MATLAB/Simulation, and its performance was compared with that of water cycle algorithm, genetic algorithm, and local
unimodal sampling algorithm-based PID controllers. Te robustness of the proposed controller was verifed by applying the
disturbances to the generator feld voltage and the amplifer parameter uncertainty. Te studies presented in literature were
discussed the AVR loop stability using the Bode plot which will not give the minimum stability margins. Tis study proposes a
novel stability analysis called disk-based stability analysis to authenticate the stability of the AVR loop which is obtained by the
classical analysis. Tis stability was compared with the proposed stability analysis. Te MATLAB results reveal that the SDO-PID
controller regulates the terminal voltage of the generator precisely, is more robust to parameter uncertainty, and is more stable
than the other controllers. Te maximum allowable parameter uncertainty of the amplifer model was identifed as 102% of its
nominal parameters. Te stability margins are recognized as DGM� 10.40 dB and DPM� 56.50° for the AVR stability.

1. Introduction

Maintaining the power-grid voltage profle is a signifcant
challenge for power engineers. When the grid terminal
voltage profle deviates from its idle characteristics, it leads
to large variations in the power grid dynamics, and the
electrical apparatus, which depends on the power grid, may
drop rapidly [1, 2]. In addition, the reactive power consumed

by the load was greater than the active power consumption.
Tis can be mitigated by incorporating an AVR into the
power grid. Te key role of the AVR is to keep the grid
terminal voltage as constant, but the AVR does not perform
this task alone and requires a PI/PID controller for efective
control of the grid terminal voltage [3, 4].

Tuning the PID coefcients is a signifcant challenge for
plant engineers and researchers. Although diferent control
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ABSTRACT: Today, power consumption is 

increasing further because of this distribution systems 

face many challenges. In order to ensure the 

continuity and reliability of service for customers, 

electricity companies are obliged to develop and 

operate distribution networks efficiently. When high 

currents pass through the distribution networks with 

low voltage levels, this increases power losses and 

voltage instability. To resolve the above issues, 

consider reconfiguring the network and integrating 

distributed generation units into the distribution 

network. On this detail, the optimal placement and 

dimensioning of DGs are crucial. Otherwise, network 

performance will deteriorate. The problem of 

distributed generator (DG units) placement for power 

loss reduction in distribution systems is investigated 

in this thesis using Incremental Analysis (IA) method 

and Particle Swarm Optimization (PSO) method. IA 

method is based on IA expressions to calculate the 

optimal size of four different DG types and a 

methodology to identify the best location for DG 

allocation. In PSO method, a two-stage methodology 

is used for placement and sizing of DG units. In both 

IA and PSO methods a DG injecting only Real power 

(P) is considered in this paper and are tested on IEEE 

15 bus and IEEE 69 bus test systems. Voltage profile 

graphs are also plotted for both methods. Results 

shows that IA method is effective when compared to 

PSO method. 

Keywords: DG, Optimal Placement, Incremental 

Analysis , Particle Swarm Optimization. 

 

I. INTRODUCTION 
1.1 Particle Swarm Optimization  

 PSO is one of the optimization techniques 

are used to minimize or maximize the objective 

function such as to solve the problem in power 

system. PSO algorithm is considered as one of the 

modern heuristic algorithms for optimization 

developed by Kennedy and Eberhart in 1995, based 

on the swarm social behaviour of birds flocking and 

fish schooling in nature where that's have their own 

viewpoint to find food and eventually move only in 

one direction only for move to the best food in 

groups. In PSO, swarm means population; particle 

represents each member of the population. Each 

particle searches through the entire space by 

randomly moving in different directions and 

remembers the previous best solutions of that particle 

and also positions of its neighbour particles. Particles 

of a swarm adjust their position and velocity 

dynamically by communicating best positions of all 

the particles with each other. In this way, finally all 

particles in the swarm try to move towards better 

positions until the swarm reaches an optimal solution. 

Thus, due to its easy implementation and its ability to 
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Abstract 

 
Deregulation of the Energy sector is primarily intended to lower power costs to all 

consumers, in the presence of competition, the power sector would be compelled to improve 

its efficiency while simultaneously reducing losses and the economic generation cost are the 

most important problems in the power system operations, while meeting the load demand at 

minimum total fuel cost, and accounting for various unit and system constraints. All the users 

of the transmission facilities (generators and loads) should pay for the network usage of the 

system following an efficient transmission pricing mechanism that is able to recover cost of 

transmission loss and allocate them to transmission network users in a proper way. This results 

in economic power generation in all the units. For acquiring the optimal cost, a cascaded 

algorithm combining Lightning Search Algorithm (LSA) and Particle Swarm Optimization 

(PSO) is utilized. The cost values obtained for the proposed scheme of transmission loss 

allocation are validated with the existing system (outage and non-outage conditions). The 

proposed worked is carried on IEEE 30- bus system. 

 
Keywords:- Lightning Search Algorithm, Particle Swarm, Economic Power Generation 

Optimization and Transmission Loss Allocation(TLA). 
 

1. INTRODUCTION 

Up to the 1990’s, the electric power sector was managed as a "regulated monopoly."  
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 Since the previous few decades, researchers and utilities have been 

extremely concerned about voltage instability because to the numerous 

instances of system blackouts caused by voltage instability that have been 

recorded in various regions of the world. With the development of synchro 

phasor technology, it appears conceivable to track and manage the system's 

voltage stability in real time. This study suggests using phasor measuring 

units (PMUs) placed strategically to monitor voltage stability margin online 

and to regulate it using a static synchronous compensator (STATCOM). 

According to the minimum reactive and real power loanability for the most 

of the line outages, STATCOM has been installed at the critical bus. Based 

on the difference between the bus voltage and its reference value, 

STATCOM supplies reactive power into the bus. PMU measurements are 

used to determine bus voltages at regular intervals, and reactive power is 

then added to the bus online as necessary. The increased voltage stability 

margin brought on by STATCOM injecting reactive power is continuously 

checked. Based on simulations performed on the IEEE 14-bus system and 

the New England 39-bus system, the effectiveness of the suggested approach 

for online monitoring and management of voltage stability margin (VSM) 

has been proven. 

Keywords: 

Nose curves 

PMU 

STATCOM 

Voltage stability 

VSM 

This is an open access article under the CC BY-SA license. 

 

Corresponding Author: 

Suresh Babu Palepu 

Department of Electrical and Electronics Engineering  

Sri Venkateswara University College of Engineering, Tirupati, India 

Email: sureshram48@gmail.com 

 

 

1. INTRODUCTION 

Voltage stability maintenance is crucial for the safe operation of power systems. Voltage instability 

may cause unacceptable low voltages to develop in a sizable portion of the network, which could cause 

voltage collapse in a sizable area [1]. The system has been advised to use a number of control strategies to 

guard against voltage breakdown. Lack of reactive support is one of the main causes of voltage instability. 

Reactive power transmission is challenging, especially under pressure. Local reactive support at essential 

buses therefore appears to be a workable solution to voltage instability. The advent of flexible AC 

transmission system (FACTS) controllers, which can efficiently control voltage stability of the system, is the 

result of advancements in power electronics technology [2]. A shunt controller called static synchronous 

compensator (STATCOM), which is a member of the FACTS family, can increase the voltage stability 

margin by injecting reactive power into the bus. Given the high cost, it's crucial to deploy STATCOM at the 

best position. Voltage stability margin is typically improved by providing adequate reactive power assistance 

at the crucial bus or weakest bus of the system. For the placement of STATCOM, the L-index based 

technique to identify key buses has been taken into consideration [3], [4]. Since Tokyo's voltage collapse, the 

P-V and Q-V curves based approach has been frequently utilized to determine the best position and size for 

STATCOM [5], [6]. These methods demand a lot of time and space. 

https://creativecommons.org/licenses/by-sa/4.0/
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░ ABSTRACT- Efficient energy use is critical for a growing nation like India. The smart grid (SG) idea enables the creation 

of a highly dependable electricity system that optimizes existing resources. The Indian electricity grid as it now exists needs 

fundamental modifications to satisfy increasing demand and to make the system more intelligent and dependable. Since the past 

several decades, power system stability has been seen as a significant challenge to power system researchers and utilities. With a 

not many strategically placed Phasor Measurement Units (PMUs), it may be feasible to observe the power system stability of the 

network. This article suggests an optimum location for PMUs, considering the effect of power system stability-related serious 

situations. The disturbances have been prioritized according to their voltage stability boundary (the gap among the stand case 

working and nose points). Changes in the voltage stability tolerance due to shifting load conditions were also considered in the 

crucial contingency determination. PMUs were inserted in the system based on Adaptive Mutated Particle Swarm Optimization 

(AMPSO) findings for the intact system and crucial contingency scenarios on the basis of voltage stability. The effectiveness of the 

suggested PMUs placement strategy was determined by examining nose curves produced with PMUs data and pseudo-observations 

under increasing demands to nose curves calculated offline using continuation power flow data. Using the software tool Power-

System Analysis Toolbox (PSAT), case studies were conducted on a conventional IEEE14 bus system and a realistic 246 bus Indian 

Power Grid system. 
 

Keywords: Optimal PMUs placement, Voltage stability, Contingencies, Adaptive Mutated Particle Swarm Optimization, 

Observability. 

 

 

 

░ 1. INTRODUCTION   
Reliable electric power is a prerequisite for every country's 

growth. Around 75% of India's electrical energy is produced by 

thermal power plants, which significantly affects the 

environment and contributes to global warming [1, 2]. 

Additionally, decreasing fossil fuel reserves will be unable to 

meet the growing need for electricity in the near future. By 

integrating the idea of the smart grid (SG), it is possible to 

improve resource usage and incorporate alternative energy 

resources (solar, wind, etc.) into the power network [2, 3]. The 

observability requirement ensures the utilization of current, 

power, and voltage flow data for all buses in the smart grid. 

With the development of phasor technology, researchers have 

emphasized its use in monitoring and controlling power system 

stability. Phasor readings made using Phasor Measurement 

Units (PMUs) may be used to address a variety of power system 

network problems [4]. PMU technology has a long history of 

monitoring, regulating, and safeguarding power systems [5]. 
  

Cost and other constraints prohibit the majority of utilities from 

deploying PMUs on all network buses. Thus, the optimum 

position for PMUs may be determined by considering a variety 

of factors such as network transient stability, vulnerability, 

observability, and voltage stability. The method based on 

network observability may use either topological or numerical 

observability [6]. Numerical observability methods use a gain 

matrix for jacobian measurement that represents the 

measurement set and system setup. Several techniques that take 

numerical observability into account include those that use 

simulated annealing [7], Tabu search [8], and Genetic 

Algorithm [9]. The location of PMUs using numerical 

observability has been studied in light of dynamic susceptibility 

[10], transitory stability [11], consistency [12], and estimation 

of state [13]. A semi definite programming method based on 

arithmetical observability has been explored for the optimum 

placement of PMUs, taking into account the presence of zero-

injections, conventional measurements, and the effect of the 

PMU ports limit [14]. 
 

Arithmetic observability-based techniques are loaded costly 

due to the massive matrix operations required, and in the event 

of bulk power system networks, the measured matrices may 

become ill-conditioned. Methods based on topographical 

observability take graph theoretic features of power system 

networks into account. The location of PMUs only considered 

on topological considerations [15-17] may be insufficient to 
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     ABSTRACT:- 

The changes in the recent industry trends have given rise to a technological evolution, which is leading 
to the development of Industry 4.0 with highly automated industries through human-machine interaction. As 
the process gets more complex and cumbersome, automation becomes more vital for the growth and efficiency 
of a system. Automated machines are more accurate, versatile and  and timely and reduce the probability of 

error significantly. In recent years, numerous systems were proposed to operate as a writing machine that can 
give output in predefined fonts. The system proposed in this paper deals with recognizing the text in the 
document and then giving the output in the user’s font. Using this method Additionally, the weight of the entire 
system is made relatively lower than the other commercially available writing machine. 

 

I. INTRODUCTION 

As the world is entering the dawn of a new era, 
manufacturing is undergoing an evolution, which has 
been termed Industry 4.0 or Smart Manufacturing. The 
speed with which industries are moving towards digital 
technologies like industrial robotics, 3D printing, 
machine learning, optical character recognition, cloud 

computing, augmented reality and sensors can make  
 
 

 
 
 
 

 
 
 
 
 
 

 

the Industry 4.0 revolution more realistic.  
The human race is turning to robots to do the work 

and reduce human effort. In this society which is 
undergoing rapid change, time and manpower are the 
major critical constraints in the completion of any 
tasks on large scales and with efficiency. Therefore 
automation is playing a significant role in saving a lot 

of human efforts in most of the regularly carried out 
works like welding, painting, assembly, container 
filling, writing, etc. As far as writing is concerned, the 
time and effort taken in typing the keys on a keyboard 
which is time-consuming and requires a lot of skills 
and human effort can be avoided with the help of 
automation. 

Some technologies such as automated voice-to-

text converters are used to write only the inbuilt 

fonts like Roman, Calibri, Arial, Impact, Georgia, 

etc. The paper aims to design and develop a 

system that is capable of writing on a page with 

the help of a pen in the user’s specific handwriting 
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Abstract: 
In this paper another medium voltage staggered multistring configuration is presented in light of a 

three-phase cascade H-bridge (CHB) converter and various string dc converters. The proposed configuration 

empowers a huge increment of the complete limit of the PV framework, while further developing power quality 

and efficiency. The converter structure is very flexible and particular since it decouples the lattice converter 

from the PV string converter, which permits to achieve free control objectives. The fundamental test of the 

proposed configuration is to deal with the intrinsic power awkward nature that happen not just between the 

various cells of one period of the converter yet in addition between the three stages. The control technique to 

manage these consequences is likewise presented in this paper. Recreation consequences of a cascade H-bridge 
(seven level) for a multistring PV framework are introduced to approve the proposed geography and control 

strategy 

Keywords: Inverters, frequency control, voltage control, THD, MPPT control, PV system 

 
I. INTRODUCTION: 

To tackle worldwide energy emergency 

and natural issues, sustainable power 

sources, particularly photovoltaic (PV) age 

has been grown quickly during last many 

years. With the expanded PV age 

infiltration into the power framework, the 

extent of regular simultaneous generators 

has been diminished emphatically. This 

prompts the debilitated power framework 

reaction to control vacillations and 

framework flaws, carrying expected 

dangers to the matrix security. What's 

more, PV cells generally work at most 

extreme power point following (MPPT) 

mode. At the point when the network 

recurrence drops, their result dynamic 

power can't be expanded to execute the 

recurrence reaction control. To resolve the 

previously mentioned issue, lattice 

recurrence support from the PV age 

framework has joined wide consideration. 
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Abstract: 
In this paper another medium voltage staggered multistring configuration is presented in light of a three-

phase cascade H-bridge (CHB) converter and various string dc converters. The proposed configuration empowers a 

huge increment of the complete limit of the PV framework, while further developing power quality and efficiency. 

The converter structure is very flexible and particular since it decouples the lattice converter from the PV string 

converter, which permits to achieve free control objectives. The fundamental test of the proposed configuration is to 

deal with the intrinsic power awkward nature that happen not just between the various cells of one period of the 

converter yet in addition between the three stages. The control technique to manage these consequences is likewise 
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Abstract: Double-pipe counter-flow heat exchangers are considered more suitable for heat recovery
in the heat transfer industry. Numerous studies have been conducted to develop static tools for
optimizing operating parameters of heat exchangers. Using this study, an improved heat exchanger
system will be developed. This is frequently used to solve optimization problems and find optimal so-
lutions. The Taguchi method determines the critical factor affecting a specific performance parameter
of the heat exchanger by identifying the significant level of the factor affecting that parameter. Gray
relational analysis was adopted to determine the gray relational grade to represent the multi-factor
optimization model, and the heat exchanger gray relation coefficient target values that were predicted
have been achieved using ANN with a back propagation model with the Levenberg–Marquardt drive
algorithm. The genetic algorithm improved the accuracy of the gray relational grade by assigning
gray relational coefficient values as input to the developed effective parameter. This study also
demonstrated significant differences between experimental and estimated values. According to
the results, selecting the parameters yielded optimal heat exchanger performance. Using a genetic
algorithm to solve a double-pipe heat exchanger with counterflow can produce the most efficient
heat exchanger.

Keywords: double-pipe heat exchanger; genetic algorithm; gray

1. Introduction

Global urbanization and a growing population have increased the demand for energy.
Oil, gas, coal, etc., are fossil fuels, and their use has a negative impact on the environment.
As a result, energy-saving strategies and renewable energy sources have been employed
in order to address this problem [1]. As a result, an effective thermal system is being
developed to reduce energy consumption. It is widely recognized that heat exchangers are
essential components in a variety of industries, including electric, petroleum, electronics,
chemical, and aerospace [2,3].

The design of heat exchangers has evolved significantly over time as heavy and light
machinery are used in different industries. The Tubular Exchanger Manufacturers Associa-
tion (TEMA) has developed and adopted standards that specify the design, construction,

Processes 2023, 11, 1674. https://doi.org/10.3390/pr11061674 https://www.mdpi.com/journal/processes
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Abstract
Rare earth materials containing magnesium alloy AZ91B and AZ31B is finding widespread use in
the automotive, aerospace and military industries due to its greater strength-to-weight ratio and
formability. Magnesium is typically regarded as difficult to fuse together through material fusion
procedures due to flaws found in welding inclusions, porosity and welded junction distortions.
Friction stir welding solid state joining procedure is used for Mg joining alloys successfully. The
process variables influencing the combined characteristics of weldments include tool pin
geometry, downward axial force, tool welding speed (rpm). In the current research, five distinct
tool types were used to create friction stir weldment geometries. There were 18 trials overall
with 3 components and 8 stages run in accordance with the primary composite design matrix.
The information produced by a mathematical model through response surface approach was
sufficient for the developed ANOVA was used to verify the model. Large interaction between
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Abstract  

 

In the Current work, hybrid composites were prepared by reinforcing nanoparticles into the aluminum alloys (Al 6068 

and Al 7075). The Al 6068 and Al 7075 aluminum alloys are reinforced with TiO2 and BN by a stir casting process. 

The wear behavior and mechanical properties were investigated by performing hardness test and tensile test and 

compressive test and wear test was conducted under the dry sliding conditions. And performed the microstructural 

study to know the bond formed between the alloy and reinforcements. The samples are prepared as per ASME 

standards, and stirring speed (650 rpm), stirring time(15 min), % weight of reinforcement (3%), and stirring 

temperature (7500
 C) is considered as process parameters to fabricate the samples to perform mechanically and wear 

properties. The samples are fabricated by the combination Al 6068+TiO2, Al 6068+BN, Al 6068+TiO2+BN, Al 

7075+TiO2, Al 7075+BN, and Al 7075+TiO2+BN. And the mechanical test was performed and studied the results 

obtained, and also the wear behavior of the hybrid composite was recorded and finally the analyzed the bonding 

between alloy and reinforcements of the composite materials by the SEM images.  

 

Keywords: SEM (Scanning Electron Microscope), Hybrid Composition, Stir casting, Nanoparticles. 
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