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Total transfer capabilities analysis of power system is currently a critical issue in both, 

planning & operating because of increase area interchanges among utilities. To reduce the 

flows in heavily loaded lines, Flexible AC Transmission System (FACTS) devices is used, 

this results in increased transfer capability, improve stability of the network, low system loss, 

and fulfill contractual required by controlling the power flows in the network. To achieve this 

FACTS device should place optimally and this can be done with the help of real power flow 

performance index sensitivity indices analysis method and reduction of total system reactive 

power loss sensitivity indices analysis method. Static VAR Compensator (SVC) is used here 

as a FACTS device. To decide priority of line for placing SVC, soft computing technique 

“Fuzzy logic method” is used. The achievements of soft computing techniques are massive 

fast speed, high fault tolerance and adaptive capability. So all these have attraction for 

controls and power systems fields to artificial neural network solutions to some of their more 

complicated or unsolved problems. 
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1. Introduction 

Soft computing techniques have been studied for many 

years and achieving computational performance. The 

achievements benefits include massive fast speed, high fault 

tolerance and adaptive capability. The soft computing 

techniques include ANN, fuzzy logic, and particle swarm etc. 

Artificial neural networks (ANN) applications to power systems 

can be categorized as regression, classification and 

combinatorial optimization. Applications involving regression 

include transient stability analysis, load forecasting, harmonic 

evaluation Applications involving classifications include 

harmonic load identification, static and dynamics analysis. The 

area of combinational optimization includes unit commitment 

and capacitor control Artificial neural network are made up of 

simple highly interconnected processing units called neurons 

each of which perform aggregation of its inputs from other 

neurons and generation of an output from the aggregated 

inputs. A connection between a pair of neurons has an 

associated numerical strength called synaptic weight. The 

development of ANN involves two phases: training or learning 

phase and testing phase. Training of ANN is done by 

presenting the network with examples called training patterns. 

During training, the synaptic weights get modified to model for 

that problem. As the network has learnt the problem it may be 

tested with new unknown patterns and its efficiency can be 

checked. Depending upon the training Imparted, ANN can be 

classified as supervised ANN and unsupervised ANN [1-5]. The 

supervised ANN requires the sets of inputs and the outputs for 

its training. During the training, the output from the ANN is 

compared with the desired output (target) and the difference 

(error) is reduced by employing some learning algorithm. This 

training is repeated till the actual output acquires an acceptable 

level. Supervised ANN may be a feed forward or non-recurrent 

network such as Multi-Layer Perceptron (MLP), Functional Link 

Net and Radial Basis Function, or a feedback or recurrent 

ANN. The capacity of adaptation to system data and the facility 

to perform new tasks are some of the advantages of these 

techniques. ANNs are parallel structures that usually require 

small amounts of memory and processing time. ANNs can 

store knowledge in a distributed fashion and consequently 

have a high fault tolerance. Learning algorithms used to train 

ANNs can be supervised or unsupervised. In supervised 

learning algorithms, input and output pairs are furnished and 

the connection weights are adjusted with respect to the error 

between desired and obtained output. The artificial neural 

network which does not require a supervisor or teacher for 

training is known as unsupervised ANN. In competitive or 

unsupervised learning units of the output layer compete for the 

chance to respond to a given input pattern. The examples of 

unsupervised learning are Kohonen's Self-organizing Feature 

Map and Adaptive Resonance Theory. The back propagation 

learning algorithm is the most frequently used method in 

training the networks, and proposed as an electrical load 

forecasting methodology in this paper. For the completeness of 

the paper, the back propagation algorithm will be introduced 

briefly. The backpropagation learning algorithm is a 

generalization of the Widrow-Hoff error correction rule. The 

original Widrow-Hoff technique formed an error signal, which is 

the difference between what the output is and what it was 

suppose to be, i.e., the reference or target output. Synaptic 

strengths, or weights, were changed in proportion to the error 

times the input signal, which diminishes the error in the 

direction of the gradient. In a multilayer network (Fig. 2) 

containing hidden units, that is, units that are neither input nor 

output units, the problem is much more difficult. The error 

signal can be formed as before, but many synapses can give 

rise to the error, not just the ones at the output units. We 

cannot directly compute the error signal for hidden units 

because we not know the target outputs of the hidden units [6-

7]. 
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Fig. 1 Feed forward neural network 

 

 
Fig. 2 Mathematical Model of A Artificial Neuron 

 

2. Soft Computing  

Soft computing is not a mélange. Rather, it is a partnership 

is which each of the constituent contributes a distinct 

methodology for addressing problem in its domain. In this 

perspective, the principal constituent methodologies in soft 

computing are complementary rather than competitive. In fact, 

soft computing’s main characteristic is its intrinsic capability to 

create hybrid systems that are based on the integration of 

constituent technologies. This integration provides 

complementary reasoning and searching methods that allow us 

to combine domain knowledge and empirical data to develop 

flexible computing tools and solve complex problems. 

Hybridcomputing is the combination of hard computing and soft 

computing which having their inherent advantages and 

disadvantages. To get the advantages of both these 

techniques their individuals limitations are reduced for solving a 

problem more efficiently by Hybrid computing. Hybrid soft 

computing models have been applied to a large number of 

classification, prediction, and control problems. 

 

 
Figures 3 show schematic diagram of intersections of members of soft computing family & hybrid computing scheme 

 

3. Power System Performance Techniques 

Due to the growth in population, industrialization and the 

change in living culture, the demand for electricity has become 

higher and it is going to continue in the future too. Though 

there is a huge demand for electricity, the power generating 

facilities available now are insufficient. Hence there is a need 

for adding new electric power stations that involves a 

mammoth amount of investments and time for enactment. 

Even if the power generating sources are newly added, the 

generated power has to be delivered to the customers through 

transmission and distribution networks, which also needs a 

colossal investment. Investments on both new generating 

facilities and power transmission systems at the same time will 

be a burden for electric utilities. In order to avoid huge 

investments on two tasks together, an option could be, 

improving the operating performance of the existing facilities in 

stages. Therefore, this paper addresses a cost effective way of 

improving the performance of the existing power transmission 

systems by applying compensation techniques. Though there 

are several ways of improving the performance of transmission 

systems by compensation techniques, they are generally 

classified as series compensation, shunt compensation and 

series-shunt compensation together. Some of these techniques 

are: 

• Flexible AC Transmission Systems (FACTS) Controllers  

• Static Var Compensators (SVC), and  

• Static Synchronous Compensators (STATCOM) Apart 

from these, Mechanically Switched Capacitors for 

series compensation of power transmission lines are 

gaining popularity in the modern world 

 

4. ANN Applications To Power Systems 

Several key features of neural networks techniques are 

learning by example in real time, distributed memory, fault 

tolerance and graceful degradation, real time pattern 

recognition, intelligent association and synthesis. Load 

forecasting is a suitable problem for ANN application due to the 

availability of historical load data on the utility databases. ANN 

schemes using perceptron network have been successful in 

short-term as well as long-term load forecasting with 

impressive accuracy. A combined use of Unsupervised and 

supervised learning was done for short-term load forecasting. 

The load data were analyzed and the load patterns were 

classified. The current load is affected by the past loads and 

the pattern in which the current load is included. The total 

number of training examples depends on the mentioned limits 

and assumptions, on the network architecture and the 

expected result error. The learning process of the neural 

network is performed for different states of the external 

network, as the states of the internal network are always 
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known. A multi-layer neural network with a back propagation 

learning algorithm was used [8-10].  

 

Load Flow:  

LF is a must for solving a large number of power system 

problems. Load flow method based on MLP model with real 

and reactive load demands at load Buses as inputs. The output 

nodes provided │V│and ∂ at all PQ buses [11].  

 

Load forecasting:  

Load forecasting is a suitable problem for ANN application 

due to the availability of historical load data on the utility 

databases. ANN schemes using perceptron network have been 

successful in short-term as well as longterm load forecasting 

with impressive accuracy. A combined use of Unsupervised 

and supervised learning was done for short-term load 

forecasting. The load data were analyzed and the load patterns 

were classified. The current load is affected by the past loads 

and the pattern in which the current load is included. 

Power System Voltage Stability and Voltage Control are 

emerging as major problems in the day-to-day operation of 

stressed power systems. For secure operation and control of 

power systems under normal and contingency conditions it is 

essential to provide solutions in real time to the operator in 

Energy Control Center (ECC). The artificial neural networks 

(ANN) are emerging as an artificial intelligence tool, which give 

fast, though approximate, but acceptable solutions in real time 

as they mostly use parallel processing technique for 

computation. The solutions thus obtained can be used as a 

guide by the operator in ECC for power system control [12- 15]. 

 

5. Power Quality Improvement  

The power quality is a major issue in a power system. It is 

important to develop the equipment that can mitigate the 

problem of poor power quality generated by nonlinear loads 

such as adjustable speed drives, traction drives and power 

converters have contributed for the deterioration of the power 

quality and this has resulted in to a great economic loss. 

Because of poor power quality many damages to the system, 

and causes economic impact on the utilities and customers. 

The power filters which reduced or mitigated the problems of 

harmonics. The harmonics distortion caused by non-linear load 

and saturation of magnetization of transformer. The current 

generated by such load which interacts with power system 

impedance which causes rise to harmonics. Increase of power 

losses, and malfunction in communication system due to 

degradation of power quality at the consumer’s terminal, New 

strategies requires for operation and management of electric 

grid, to improve the power quality norms because increasing 

number of renewable energy sources and distributed generator 

sources. IEC 61400-21 describe the - procedure of determining 

the power quality characteristics and it stated that the 10 

minute average of voltage fluctuation should be within +/- 5% 

of nominal value. Voltage Dips on the Grid is due to sudden 

reduction of voltage to a value between 1 % & 90 % of nominal 

value after a short period of time, conventionally 1 ms to 1 min. 

By improvement in switching techniques, the voltage and 

current at the point of common connection can be made in 

sinusoidal form and at unity power factor so as to improve the 

power quality at PCC. Power quality issues are voltage 

fluctuation on grid, switching operation at the grid, voltage dips 

on the grid, reactive power, and harmonics. Voltage collapse 

study aimed to maximize the loading capability of a particular 

transmission line. Traditionally shunt and series compensators 

are used to improve transfer capability of a transmission line. 

To provide steady state voltage control as well as to minimize 

transmission losses and enhance power system stability by 

used of reactive power control method. At present different 

FACTS devices such as Dstatcom, Dvr, Tcsc and Upfc are 

used to mitigate the power quality problems such as voltage 

sag, voltage swell. The FACTS devices control the voltage 

magnitude and phase angle, at chosen buses or line 

impedances. The artificial neural network detects the power 

quality problem which applies to Facts devices to mitigate 

voltage sags or voltage swell [8 - 13]. 

 

6. Conclusion  

Artificial neural networks have been effective for learning 

functional mappings between input and output variables. This 

is done by adjusting weights of a set of interconnected neurons 

by learning rules. The multilayered perceptron model (MLP) in 

ANN is applied for applications to power system. The back 

propagation technique has been applied for training. Over 

conventional computing system ANN has variety of 

advantages. These papers reviews and provide solutions to 

various power system problems which compared and analyzed 

with ANN. The brief overview of ANN with modeling and 

simulation are also presented in this paper. Therefore it can be 

concluded that artificial neural network is suitable for 

determining the observability of power system. 
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