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ABSTRACT 

The State estimation is a process of changing value to unknown system state variable that is based on 
that system. Power system, state variables are voltage and phase angles at system nodes. Finding are 
requisite in order to calculate system performance in the real time for system control and constraints. 
Several traditional algorithms that are based on the gradient approach is used for tenacity. This paper 
talks about application of artificial intelligence algorithm, particle swarm optimization (PSO), to solve the 
state estimation problem with in a power system. Two objective functions are formulated: the weighted 
least square (WLS) and weighted least absolute value (WLAV). 

KEYWORD: particle swarm optimization, artificial intelligence, weighted least square, 
weighted least absolute value. 

 

INTRODUCTION 

The estimation of power system is important for energy management system (EMS) application 
in control of the power system for monitoring the measurements of the power system. With 
constantly increasing interest towards the integration of many distributed generators (DGs) in the 
power system, the EMS(s) control center have the necessity of a real time monitoring and exact 
measurement of loads[1], Secondly there are only some measurements that usually consists few 
errors that are available at the control center[2].  

The state estimation is a useful tool that is used for EMS that makes it possible to calculate the 
state variables of the power system that is based on the few measurements[3]. The state 
estimation method changes the measurements that is made on the system by a mathematical 
model to generate a reliable database for monitoring other measurements, control functions and 
other security assessments. Many research has been done on the estimation of state technique 
and other estimator that are being applied to many power system networks[4]. 

The AI[5] algorithm that is the artificial intelligence are selected as a tool for solving various 
linear and non-linear problems, the main objective of using artificial intelligence is the selection 
of algorithm that is used to solve those problems are much easy and efficient than the previous 
talked algorithms[6].  

 

PROBLEM SOLUTION 
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There are 2 methods for solving: WLAV and WLS 

WLS: Weighted Least Square 

The main objective of the function is to minimize the state variable X:- 

 

 

WLAV: Weighted Least Absolute Value 

 

 

Non-linear functions consists both active and reactive power at its busses,  

The active and reactive equation power are as given below: 

SOLUTION OF THE TECHNIQUE: 

For maintaining and handling with the constraints, a method is used to convert the constraint 
problems into unconstraint minimize problmes: 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 4, April 2018 263

ISSN NO: 0972-1347

http://ijics.com



 

 

PARTICLE SWARM OPTIMIZATION (PSO): 

Particle Swarm Optimization that is PSO was developed by the years of observation upon the 
social behavior/activity of the living organisms, there is a very special and very different method 
that is followed by the biological organisms, these methods that they follow require very high 
precision but yet they are found in a huge gathering or group and still attains that high precision 
and do all the gathering and moving from one place to another in a very efficient manner. 

The particle swarm optimization is developed by studying their movement, random particles are 
generated and are moved from a global position to a local position as per the movement learned 
from the gathering of the living organisms.  

The PSO comprises mainly of three components to work that are: 

1. Inertial Weights; 
2. Social influence factor; and 
3. Cognitive factor. 
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TEST AND RESULTS: 

 

 

FIGURE 1: TIE LINE SYSTEM 

 

CONCLUSION: 

The main application of the artificial intelligence algorithm that is Particle swarm optimization 
(i.e. PSO) and theother traditional algorithm (NSE), in search of an optimum point, inspection of 
the power system has been done. 

Estimation of non-corrected measurable value in the power system control center. Random error 
inserted in the correct data values to generate data to the input of the state estimator. The inserted 
errors are then uniformly distributed with some defined range. There are usage of two algorithm, 
first is gauss newton and second is newton estimation (NSE) with PSO algorithm and two of 
them are used.  
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