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     Abstract: Confined field upgrade, particularly in the zone near 
the high voltage potential and ground potential will quicken the 
corruption and in this way causing pre-developed disappointment 
of the protecting material. Other than electrical field upgrade, 
mechanical stresses and natural impacts additionally influence 
the presentation of the high voltage overhead separators. 
Therefore, multi-feature approaches are required to improve the 
HV separators execution and unwavering quality over their 
administration life. In the subsequent segment, the current 
pressure control techniques that incorporate crown ring, 
consolidated protection get together and end-fitting plan are 
checked on.  
     Keywords: high voltage insulator; Stress control; Polymeric 
insulator; Field grading material; 

I. INTRODUCTION 

The essential capacity of the high voltage separators is to 
isolate the live conductors from one another and from the 
utility shaft. They additionally give mechanical help to the 
high voltage cover [1]. The glass and porcelain separators 
have been utilized in the power utilities for more than one 
century. These encasings have great opposition against 
ecological maturing and they have been utilized in a wide 
scope of uses. Be that as it may, because of the hydrophilic 
surface of the clay material, the contamination execution of 
these protectors is poor.. 

            II.     PROBLEM FORMULATION 

2.1 NR Method Flow: 

The strategies for ascertaining Load Flow are critical in 
evaluating the condition of intensity framework. The 
Newton Raphson technique is an integral asset of tackling 
nonlinear mathematical arrangements. The union makes 
certain as contrast with GS technique. 
2.2 SVC Models: 

 
Fig 2.1 SVC Structure and variable shunt susceptance. 

 
Revised Manuscript Received on February 05, 2020. 

* Correspondence Author 
Satyam Parashar, Department of Electrical engineering, Jabalpur 

Engineering Collage (M.P.) India. 
Arun Pachori, Associate Professor ,Department of Electrical 

engineering Jabalpur Engineering Collage (M.P.) India. 
 

© The Authors. Published by Blue Eyes Intelligence Engineering and 
Sciences Publication (BEIESP). This is an open access article under the CC 
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/) 
 

The SVC has movable reactance with reactance limits. The 
SVC can be produce or ingest receptive force by 
synchronously exchanging capacitor and reactor banks. Te 
capacitor and reactor is "in " or " out "as indicated by  
necessities of responsive force. The standardization of the 
opposition of the line is gotten by relating it to a determined 
essential obstruction by methods for the voltage (VBase) and 
the force (SBase). In the event that the base voltage is given in 
kV and the force in kVA at that point, this opposition is 
given by: 

 

The normalized resistance is then: 

 

Standardized load ratings are obtained by: 

 

2.3 Reduction of Active Power Losses 

The decrease of the force misfortunes because of a battery 
"k" is equivalent to the distinction of the misfortunes of 
dynamic influence in the system when the establishment of 
the said capacitor bank. It is given by: 

 

Where, 
PaVk: are the active power losses in line before 
compensation. 
PaPk: are active power losses in line after compensation. 

2.4 Reduction of Reactive Power Losses 

The decrease of the receptive force misfortunes because of a 
battery introduced at hub "k" of the dispersion line is 
characterized by the distinction between the misfortunes 
when the establishment of batteries is referred to of 
capacitors. It is given by: 
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Where, 
QaVk: are the losses of reactive power in line before 
compensation. 
 
QaPk: are the losses of reactive power in line after 
compensation. 

2.4 THE POWER SYSTEM USED FOR THE STUDY 

The force framework utilized for the examination is as 
appeared in Figure 1.2. It is the Nigerian 330kV force 
framework arranges got from PHCN Control Center, 
Oshogbo alongside its significant information which is as 
appeared in table 1.1. 

A. MODELING OF THE NIGERIAN 330KV POWER 
SYSTEM USING SIMULINK/MATLAB 

Utilizing MATLAB/SIMULINK, the Nigerian 330kV force 
organize was executed as appeared in Figure 1.3. The age 
stations were spoken to as voltage sources while the 
transmission lines were spoken to by their proportionate 
protections and reactance. Estimating apparatuses for 
example ammeter, wattmeter and voltmeter just as the 
demonstrated SVC were fused in the model [12]. 

B. ACTIVE TRANSMISSION LOSS ESTIMATION 

To decide the transmission misfortunes in the lines, let us 
consider a cross segment of the transmission line between 
any giving transport  

           III.   STRESS CONTROL METHODS 

Utilizing propelled material as of late, numerous scientists 
have contemplated the utilization of field reviewing material 
(FGM) to lessen the electric field upgrade on HV encasings. 
There are two primary kinds of FGM: resistive and 
capacitive evaluating materials.  
6.1. Resistive grading:  
6.2. Capacitive grading: 

IV.   PROPOSED METHODOLOGY PSO TO 
OPTIMIZATION OF POWER LOSS WHEN 

RESISTIVE GRADING ARE APPLIED 

PSO is initially credited to Kennedy, Eberhart and Shi and 
was first expected for recreating social conduct, as an 
adapted portrayal of the development of life forms in a 
flying creature run or fish school. The calculation was 
rearranged and it was seen to perform improvement. The 
book by Kennedy and Eberhart depicts numerous 
philosophical parts of PSO and swarm knowledge. A broad 
review of PSO applications is made by Poli. As of late, a far 
reaching survey on hypothetical and trial chips away at PSO 
has been distributed by Bonyadi and Michalewicz.  
PSO is a metaheuristic as it makes not many or no 
suspicions about the issue being upgraded and can look 
through enormous spaces of competitor arrangements. In 
any case, metaheuristics, for example, PSO don't ensure an 
ideal arrangement is ever found. Likewise, PSO doesn't 
utilize the inclination of the issue being streamlined, which 

implies PSO doesn't necessitate that the improvement issue 
be differentiable as is required by great advancement 
strategies, for example, angle plunge and semi newton 
techniques. Roused by the running and tutoring examples of 
flying creatures and fish, Particle Swarm Optimization 
(PSO) was imagined by Russell Eberhart and James 
Kennedy in 1995. Initially, these two began creating PC 
programming reenactments of flying creatures running 
around nourishment sources, afterward acknowledged how 
well their calculations chipped away at streamlining issues 
[12-16]. 

HOW TO WORK PSO ALGORITHM: 

The calculation monitors three worldwide factors:  
● Target esteem or condition  
● Global best (gBest) esteem showing which 
molecule's information is as of now nearest to the Target  
● Stopping esteem showing when the calculation 
should stop if the Target isn't found  
Every molecule comprises of:  
● Data speaking to a potential arrangement  
● A Velocity esteem demonstrating how much the 
Data can be changed  
The particles' information could be anything. In the running 
winged creature's model over, the information would be the 
X, Y, Z directions of each fledgling. The individual 
directions of each feathered creature would attempt to draw 
nearer to the directions of the winged animal which is nearer 
to the nourishment's directions (gBest). In the event that the 
information is an example or grouping, at that point singular 
bits of the information would be controlled until the 
example coordinates the objective example.  
The speed esteem is determined by how far a person's 
information is from the objective. The further it is, the 
bigger the speed esteem. In the flying creature's model, the 
people farthest from the nourishment would endeavor to 
stay aware of the others by flying quicker toward the gBest 
winged animal. On the off chance that the information is an 
example or arrangement, the speed would depict how 
extraordinary the example is from the objective, and hence, 
the amount it should be changed to coordinate the objective.  
Every molecule's pBest esteem just shows the nearest the 
information has ever gone to the objective since the 
calculation began. The gBest esteem possibly changes when 
any molecule's pBest esteem comes nearer to the objective 
than gBest. Through every emphasis of the calculation, 
gBest slowly draws nearer and closer to the objective until 
one of the particles arrives at the objective. It's likewise 
normal to see PSO calculations utilizing populace 
topologies, or "neighborhoods", which can be littler, 
confined subsets of the worldwide best worth. These areas 
can include at least two particles which are foreordained to 
act together, or subsets of the inquiry space that particles 
occur into during testing. The utilization of neighborhoods 
frequently help the calculation to abstain from stalling out in 
nearby minima. 
The Algorithm 
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Figure 7.1 Flow diagram illustrating the particle 
swarm optimization algorithm. 

V. RESULT AND SIMULATION 

 

 Figure 8.1 Result of applied 33 Bus data set outputs. 

 

Figure 8.2 Completing of iteration Result of applied 33 
Bus data set outputs 

                Table: 1 AC-DC DATA set source. 
Interlinking Converter 

power 
719.1328KW 

Power loss 0.50000W 

Peak load power 2.77877KW 

Maximum iteration 100 

Table:2 comparison of old result and base paper 
results. 

Parameters Old result  Proposed result  

electric field 
Power loss 

0.0599 2.778x10-10 

σe 0.0501 7.19 

VI.    CONCLUSION 

Plainly, the ecological effects, for example, contamination, 
rain and wind significantly affect the electric field 
circulation along the outside of encasing. At present, the 
current field pressure control strategies have accomplished 
blend brings about moderating the field upgrade inside and 
over the separator. The points of interest and drawback of 
shifts existing field improvement control techniques have 
been examined in this paper.  

REFERENCE 

1. J. Looms, Insulators for High Voltages.: IEEE Power Engineering 
Review , 1991.  

2. J. Holtzhausen and W. Vosloo, "High Voltage Insulation Materials," 
High Voltage Engineering - Practice and Theory, 2011. 

3.  M. Tunay, "The comparison of ceramic and non-ceramic insulators ," 
e-Journal of New World Sciences Academy , vol. 2.  

4. W. Rowe and K. Wong A. Bojovschi, "Electromagnetic field intensity 
generated by partial discharge in high voltage insulating materials," 
Progress In Electromagnetics Research- PIER, vol. 104, 2010.  

5. K. Khor, "Partial discharge propagation and sensing in overhead 
power distribution lines," RMIT University, Melbourne, 2010.  

 
 
 

https://www.openaccess.nl/en/open-publications
http://www.ijeat.org/


 
“Stress Control Optimization using Particle Swarm Optimization Algorithm” 

 

573 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: B3497129219/2020©BEIESP 
DOI: 10.35940/ijeat.B3497.029320 
Journal Website: www.ijeat.org 

 

6. R. A. Rahman, "Investigation of ZNO Microvaristor for Stress 
Control on Polymeric Outdoor Insulators ," Cardiff University , 
Wales, UK , 2012.  

7. R Boudissa , A Bayadi , and R Baersch , "Effect of pollution 
distribution class on insulators flashover under AC voltage," Electric 
Power. 

8. M Marich, R Amiri, and H Hadi, "New approach for the modeling of 
the polluted insulators," in Electrical Insulation and Dielectric 
Phenomena, CEIDP, 2006.  

9. Hanyu Ye, Markus Clemens, and Jens Seifert , "Electroquasistatic 
Field Simulation for the Layout Improvement of Outdoor Insulators 
Using Microvaristor Material," MAGNETICS , vol. 49, 2013.  

10. Reuben Hackam , "Outdoor HV Composite Polymeric Insulators," 
Dielectrics and Electrical Insulation , vol. 6, 1999.  

11. Witold Bretuj, Janusz Fleszynski, and Krzysztof Wiecz, "Test Method 
of Composite Insulators Aged in High Voltage Rain Chamber," in 
High Voltage Engineering and Application-ICHVE, 2010. 

12. Ercan İzgi, Aslan İnan, and Selim Ay, "The Analysis and Simulation 

of Voltage Distribution over String Insulators Using 
Matlab/Simulink," Electric Power Components and Systems, 2008. 

13. Jun Gao and Jianghai Geng, "Research on Flashover Voltage of 
Composite Insulator with Wind Tunnel Test," Asia-Pacific Power and 
Energy Engineering Conference, APPEEC, 2010. [14] T Doshi and R. 
S. Gorur , "Electric Field Computation of Composite Line Insulators 
up to 1200 kV AC," Dielectrics and Electrical Insulation , June 2011.  

14. B M'hamdi, M Teguar , and A Mekhaldi , "Optimal Design of Corona 
Ring on HV Composite Insulator Using PSO Approach with Dynamic 
Population Size," Dielectrics and Electrical Insulation , vol. 23.  

15. Yang Qing , Sima Wenxia , Deng Jiazhuo , Yuan Tao , and Chen Lin 
, "New Optimization Method on Electric Field Distribution of 
Composite Insulator," in Electrical Insulation and Dielectric 
Phenomena , 2010 

http://www.ijeat.org/

