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Abstract Stress is vital in assessing the physical and mental state of the human 
body with significant psychological and physiological changes. A proper and timely 
diagnosis of stress may make one healthier, happier, and more productive. In the 
workplace, undergoing many changes leads to stress, trauma, and anxiety. At the 
same time, hormonal changes in the human body due to stress can be reflected in terms 
of psychological and physiological changes. This paper has identified three different 
activities (normal, tension, and exercise) with varied positions (laying, sitting, and 
standing). Airflow, Temperature, and Galvanic Skin Response (GSR) are different 
sensors that sense data. This work has emphasized GSR sensors and conceptually 
connected them with other sensors. GSR values differ regarding the contact surface 
area with the body. Different machine learning algorithms such as; Naive Bayes, 
Support Vector Machine, Decision Tree (J48), and Random Forest have been used 
to analyze sensed datasets. Random Forest Algorithm has been observed to perform 
better in the proposed work. 
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Stability is the major factor that should be maintained in every power system. To predict and

to optimize the nonlinear parameters this research provides a control system transient

analysis using Bode plot and Nyquist plot to regulate the stability in wind power generation.

The rotor speed should be balanced with respect to the generation of generator power for

viable wind power generation. This study introduces a sliding mode controller for controlling

wind speed and preserving system stability, and it may be improved using an Artificial Neural

Network based Radial Basis Function Neural Network to eliminate nonlinearities induced by

changing wind speed. The tip speed ratio approach is utilized in this study to harvest the

most power from wind energy. To optimize this TSR method, a PI-RBFN tuned sliding mode

controller was utilized to get maximum power while minimizing active power losses. This

proposed approach may be used to address nonlinearities in the pitch angle caused by

changing wind speed. As a result, the resilience of the redesigned Type-III wind turbine

system is investigated using MATLAB simulink in this study. The simulation results are

compared to the current DFIG-based modified Type-III wind turbine method.
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Abstract. Analysis of power output vs load profile in a system with 

scattered generation resources connected to the existing traditional energy 

system is critical, because even a minor frequency shift might cause a total 

blackout. The load frequency management problem for a hybrid coal-based 

system incorporated with DG, consisting of fuel cells, diesel engine 

generators, wind turbine generators, aqua-electrolyzer, and battery energy 

storage system is explored in this work. Due to the significant output power 

variation of wind energy systems, integrating them into DG offers a 

challenge for the creation of an appropriate controller. The stochastic 

volatility of the load profile makes this issue more difficult. The study's 

suggested control method relies on differential evolution (DE). For various 

disturbances, the efficiency of frequency stabilization is studied. The results 

demonstrate how the hybrid DG system's PID controller was able to achieve 

the least amount of frequency variation. 

Keywords: Differential evolution (DE) algorithm; Distribution generator 

(DG); Proportional integral derivative (PID); Renewable energy source 

(RES). 

1 Introduction  

The two primary objectives of power system controls are to preserve system 

integrity and return the system to normal functioning following any kind of 

physical disruption. In other words, maintaining the system's planned performance 

and restoring it following a disruption like a short circuit and loss of generation or 

load are both included in power system control [1-2]. Significant advancements in 

both the technology of distribution generators (DGs) and renewable energy 

sources have been made in recent years (RESs). Utilization of RES/DG and 

micro-grids is increasing, which has a variety of technical effects and critical 

implications for how well-suited conventional power system control methods are 
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Abstract— Unpredictable load variation in the power 

system results a frequency shift and if the variance is 

significant enough, the process may fail. Due to the growth 

in dimension and complexity of power infrastructures as 

well as the increase in power consumption, the use of 

intelligent systems power systems has become essential so, 

a better controller is always welcome. In this study, a 

widely utilized two-zone non-reheat type system is 

employed to examine the performance of PDF + (1+PI) 

controller. The Differential Evolution Algorithm is used to 

set the controller parameters with ITAE serving as the 

goal function. The system is created in the 

MATLAB/SIMULINK environment. The result shows 

that, in comparison to other controllers, the PDF + (1+PI) 

controller offers greater dynamic response by reducing 

time needed to settle and undershoots. 
 

Keywords—Differential Evolution (DE) algorithm; Proportional 

Integral Derivative (PID); Tilted Integral Derivative (TID); Tilted 

Integral Derivative with Filter (TIDF) 

1. INTRODUCTION  

Any imbalance between supply and demand causes a 

frequency shift [1-3]. And if the variance is significant 

enough, the process may fail. Putting in quick-acting energy 

storage devices can help to mitigate this issue. However, 

adding similar devices in all units raises the system costs [4-

5]. Because of the delayed response of the governor, it is not 

always possible to keep the frequency variation to a lowest. 

Since the first grid operations involving a linked power 

system, there has been worry about the effectiveness of the 

power system's control. The notion of good control in the 

operation of an electric utility must be linked to the service 

quality, which must then be quantified. Due to the growth in 

dimension and complexity of power infrastructures as well as 

the increase in power consumption, the use of intelligent 

systems power systems has become essential. The smart 

technologies have human-like knowledge in a particular field, 

are able to adjust to changing settings and learn how to 

perform better, and can articulate their thought processes. The 

power system control has undergone significant changes in the 

last few decades, moving from a straightforward process 

control to a distributed processing system that can handle 

multiple layers of application operations. The challenge of an 

interconnected system's AGC is to balance generation and 

demand while also allocating generation across multiple 

systems to maintain the overall system's operation schedules. 

As a result, following a first round of random load 

accommodation via governor action, the purpose of AGC in 

an interconnected system that is either manually or 

automatically operated is to assign newly generated updates to 

already chosen machines. It is essential to achieve 

significantly higher frequency stability than the speed 

governor can provide. In order to do this, we must adapt our 

speed keeping with an effective control plan. In order to 

reduce frequency variations, the purpose of load frequency 

control (LFC) is to preserve balance between load profile and 

power production. In an electric power systems LFC is being 

used to control the active power, generators output in response 

of load variation [6-7]. 

Different types of load frequency controllers like PI and PID 

controllers are used in power systems because they are very 

simple for implementation but its performances degraded 

when the system become complex due to disturbances. So, for 

this reason we need better controller design to overcome load 

fluctuation. 

 

 
 

Fig.1 Structure of PDF plus (1+PI) controller 

 

S. panda et al. [10], apply the FA algorithm to tune the 

controller parameter and the controller's effectiveness is 

determined by examine the results with distinct paper like 

BFOA [8], GA [8], DE [9] and PSO [9] approaches. The TID 

controller for LFC is presented in [11]. In terms of ITAE and 

Settling time, 
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Abstract— In this paper a unique TIDF plus Second 

Derivative Order (TIDFD2) controller is recommended for 

load frequency control of two-area non reheat thermal 

unit power systems where the unique TIDFD2 controller is 

placed in first area and second area. In the below system 

model controller parameter are tuned by the help of 

differential evolution algorithm. An effort has been made 

to prove that the TIDFD2 controller is showing better 

result as compared to other controller which is recently 

being published like Firefly Algorithm optimized PID 

controllers and differential evolution algorithm optimized 

TIDF controllers in the same thermal power system. From 

Simulink response it is found that settling times, 

overshoots of tie-line power deviation and frequency are 

better as compared to recently published work. Hence 

TIDFD2 controller is having better response following a 

disturbance.   
 

Keywords— Proportional Integral Derivative (PID); Tilted 

Integral Derivative Controller with Filter (TIDF); Tilt 

Integral Derivative with Filter plus Second Derivative Order 

(TIDFD2); Differential Evolution (DE). 

 

 

1. INTRODUCTION 

 

The role of Load Frequency control (LFC) is to 

maintain the symmetry between power generation and load 

demand because to minimize the deviations of frequency. In 

an electric power systems LFC is being used to control the 

active power, generators output in response of load variation 

[1-3]. Different types of load frequency controllers like PI and 

PID controllers are used in power systems because    they are 

very simple for implementation but its performances degraded 

when the system become complex due to disturbances. So, for 

this reason we need better controller design to overcome load 

fluctuation. S. panda et al. [7], apply the FA algorithm to tune 

the controller parameter and the performance of the controller 

is establish by examine the results with distinct paper like 

BFOA [4], GA [4], DE [5] and PSO [6] approaches. The TID 

controller for LFC is presented in [8]. Here an effort has been 

made to improve the performance with TIDFD2 controller. 

2. METHODS 

2.1 Investigated power system  

  The Figure 2 considered for investigation [7].  

2.2 Control strucutre  

TIDFD2 controller is nothing but a TIDF controller 

with addition of a second derivative order term. TIDFD2 

controllers are placed in both area. TIDFD2 control is easy to 

adjust, has a high spurious removal rate and is 

more robust than the TIDF control. Its structure is shown in 

Figure1; second derivative gain (KDD), nonzero real number 

(n) and derivative filter coefficient (N) are present in the 

controller in addition to KP, KD and KI [8]. The formula for the 

controller is shown in equation (1).  
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Figure 1:   Proposed TIDFD2 controller 
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qeijĉofcîofeceas_â_ilcgikèfgc]efgfl̂c_lg_sfcja{fgc

klsfg_eapbfc_l̂feqfefl̀fc}_̂oĉofcg_ylabwcxofcfqqf̀ ĉiqĉo_gc
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ôfc�tcpagfsci]̂_̀abcef̀f_zfec]feqiejgcpf̂̂fecagc̀ij]aefsĉic

��tcpagfsci]̂_̀abcef̀f_zfewc

�fv}iesg[c\dh�c�����ct~|�c�ầ ofsct_b̂fe�c�_yoc�aggc
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Abstract

Low alloy steels, extensively used for structural applications, are prone to atmospheric corrosion.

Atmospheric corrosion of these metallic materials causes nearly five times more loss than other

forms of corrosion. Typically, the ability to form an oxide layer is a proven strategy for protection

against atmospheric corrosion. But the oxides formed on the low alloy steels are not protective.

However, composition modification can promote the passive protective layer formation in these

steels. Furthermore, weather resistance in such compositionally modified low alloy steel is

governed by the nature and structure of the oxide layer formed. Therefore, a thorough investigation

of the chemistry and structure of oxide layer(s) has been carried out in different environments to

determine its protective nature. The protectiveness indices were also defined based on such studies.
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