
IJSRD - International Journal for Scientific Research & Development| Vol. 2, Issue 10, 2014 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 538 

Review on Various Method of State Estimation in Power System 
Nilay A. Patel

1
 Ami T. Patel

2
 Vandan V. Patel

3
 

1,3
Student of M.E 

2
Head of Department 

1,3
Department of Power System 

2
Department of Electrical Engineering 

1,2,3
MGITER Navsari, India 

Abstract— A Precursor to control system design in the 

development of a mathematical model describing  a 

behavior of a system to be controlled. This paper present the 

utilization of least square and weighted least square 

technique to determine parameters using lab view. The 

effect of noise on accurate determination of a system model 

parameters is discussed along with the method use to filter 

noise from the data. The procedure is illustrated using the 

dynamics of a dc motor. The simulated response of a 

identified system model is compared with the measured 

response of the physical plant to validate the identification 

process. 
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I. INTRODUCTION 

Selective monitoring of the generation and transmission 

system has been provide the data needed for economic 

dispatch and load frequency control. However, 

interconnected power network have become more complex 

and the task of securely operating the system has become 

more difficult. Before any security assessment can be made 

or control actions taken, a reliable estimate of the existing 

state of the system must be determined. The input to the 

conventional power-flow program are confined to the P,Q 

injections at load buses and P, |V| values at voltage 

controlled buses. If one of these inputs is not present, the 

conventional power-flow solution cannot be obtained. In 

practice, other conveniently measured quantities such as P, 

Q line flows are available, but they cannot be used in 

conventional power-flow calculations. These limitations can 

be removed by state estimation.[5,6] 

To remove this limitation there are some useful method of 

state estimation. In this paper two very useful method is 

given. (I) Least square estimation (II) Weighted least square 

estimation. 

The method of least square is a standard approach 

to the approximate solution of over determined systems. 

Sets of equation in which there are more equation then 

unknown. least square means that the overall solution 

minimize the sum of the squares of the errors made in the 

results of every single equation.   

There are random observations are indirectly 

related to the target image, the problem of reconstruction is 

ill posed. Due to this ill-posed nature of inverse problems, 

the estimates of PET images, such as the maximum-

likelihood estimate, WLSE, and other estimates, without 

regularization will lead to undesirable spiky images with 

edge and noise artifacts. While a penalty term is necessary 

to regularize the estimation, the choice of penalty term is 

important to obtain a sensible solution.[2] 

II. STATE ESTIMATION 

State estimation is the process of assigning a value to an 

unknown system state variable based on measurements from 

that system according to some criteria. State estimation 

plays a very important role in the monitoring and control of 

modern power systems. The inputs to an estimator are 

imperfect (noisy) power system measurements. The 

estimator is designed to give the "best estimate" of the 

system voltage and phase angles keeping in mind that there 

are no errors in the measured quantities. A commonly used 

and familiar criterion is that of minimizing the sum of the 

squares of the differences between the estimated and true  

values of a function. [5,6] 

Most state estimation programs in practical use are 

formulated as non-linear equations and solved as least 

squares estimation (LSE) weighted least 

estimation(WLSE).[7]  

Control of spacecraft and other system requires real 

time monitoring of system. Unfortunately the complete state 

is non observable. State estimation takes all the telemetry 

seen so far and uses it to determine underlying behavior of 

the system at any point of time. It includes fault detection 

and isolation and continues system parameter estimation.[7] 

III. LEAST SQUARE ESTIMATIOIN 

The problem of power system state estimation is a special 

case of the more general problem of estimation of a random 

vector x from numerical values of another related random 

vector y. Assume that x is a vector of n random variable 

x1,x 2, ..., xn that y is another vector of m (> n) random 

variables y1,y2,….,yn and both are relate as 

                                                                                  
Here H is a known matrix of dimension m x n and r 

is a zero mean random variable of the same dimension y. 

The vector x represents the variable to be estimated, while 

the vector y represents the variables whose numerical value 

are available.[5,6] 

The measurement vector is linearly related to the 

unknown vector. The problem is basically to obtain the best 

possible value of the vector x from the given values of the 

vector y. Since the variable r is assumed to be zero mean. so 

we get relation  

 ̅    ̅                                 (2) 

  ̅   ̅                                         
One possible way of obtaining the best possible 

estimate  of x is    .  o develop this method, assume tha  x 

bar 

                                                            
the equation.[5,6] 

  ̂    ̂                                                                               (3) 

Represent the estimate of the vector y. The error y 

bar of the estimation of y is then given by 

 ̃     ̂                                                                           (4) 

The estimation x bar is computed by minimizing 

the estimation index j is given by 

   ̃                                                                                               
Following expression of index 

          ̂   ̂      ̂     ̂                                  (6) 

For minimizing J=f(x)  we must satisfy following condition 
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     ̂                                                                             (7) 

It is easy to check leads to the following condition 

    ̂                                                                       (8) 

The equation is called the normal equation and may 

be solved for LSE of vector x bar as 

 ̂                                                                          (10) 

IV. WEIGHTED LEAST SQUARE ESTIMATION 

In this method of estimation put equal weight age to the 

errors of estimation of different components of y. so some of 

measurement may be reliable and accurate than others.[5,6] 

To achieve this we define estimation index 

   ̃   ̃                                                                         (11) 

W=Real symmetric weighting matrix of m*m. 

To the method of LSE the weighted form of J and 

to derive form of the normal equation. 

     ̂                                                               (12) 

 ̂                                                                     (13) 

 ̂                                                                                  (14) 

                                                                      (15) 

Here k depend on H and W. 

It is easy to get the relation as follows.[5,6] 

 ̂                                                                           (16) 

 ̂                                                                (17) 

V. NON LINEAR LEAST SQUARE 

Earlier in this chapter we discussed how in some 

circumstances nonlinear models can be exactly transformed 

into linear ones which can be solved directly. One example 

of this is given below: 

The Arrhenius relationship for thermally activated 

semi conduction in minerals is _(t) = _0e−A/kt where _(t) is 

the electrical conductivity at temperature t, k is Boltzmann’s 

constant and A is the activation energy. This has been used 

to model the electrical conductivity data for the mineral 

olivine as a function of temperature. Olivine is a major 

constituent of  arth’s mantle, and it is of some interest to 

understand the relationship between conductivity and the 

temperature and other physical properties of  arth’s interior. 

For the conductivity example we can solve for the activation 

energy A and _0 simply by working in the log domain, and 

the transformed model is shown in Figure 71 for 

conductivity data derived from a sample of Jackson County 

unite.[4] 

 

In figure temperature conductivity data for Jackson 

County unite. The blue symbols appear to follow the 

Arrhenius relationship reasonably well, but the red parts will 

require additional nonlinear terms. 

However, in some circumstances such a 

transformation may be either not possible or undesirable see 

the example in Figure.[4] 

If there is no closed form solution then one must 

resort to solution by nonlinear least squares, with a model 

that is nonlinear in p unknown parameters with n 

observations. The basic strategy is to make some initial 

guess for a solution, approximate the model by a linear one 

and refine the parameter estimates by successive 

iterations.[4] 

VI. CONCLUSION 

In this paper various method of state estimation of power 

system is discussed and we know how to find best 

estimation of power system. Also we know how to operate 

system in real time. In this paper, we have proposed a new 

method of estimation. It consists of minimizing the same 

algebraic error as that used in linear criterion. It has been 

show how the resulting constrained least square and 

weighted least square estimation by recently developed 

techniques. The experiment shows that these methods 

provide a more accurate estimation. This methods is easy 

and reliable to find best estimation of power system and 

monitor whole power system in real time. 
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