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Abstract —The main goal of load frequency control (LFC) or automatic generation control (AGC) in multi area power 

system is to maintain the frequency of each area and tie-line power flow within specified tolerance. Load frequency can 

control by adjusting the MW outputs of LFC generators so as to accommodate fluctuating load demands. Various 

methods are used for load frequency control. In this paper, different types of load frequency control (LFC) techniques 

are shown for multi area power system. 
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I. INTRODUCTION 

 

Load frequency control (LFC) is important in electric power system design and operation.Subjected to any 

disturbance, the nominal operating point ofa power system changes from its pre-specified value.As a resul tthe deviation 

occurs about the operating  points such as nominal system frequency,scheduled power exchange to the other areas which 

is undesirable[1]. In this  advance control methodology such as optimal control, variable structure control, adaptive 

control, self-tuning control, robust and intelligent control were applied in LFC problem. 

This survey paper highlights the LFC problems in conventional power system. A comprehensive review on 

conventional power system as single area, multi-area is presented. 

A. Types of power system models: 

The conventional power system is mainly dominated by hydro, thermal and nuclear power generation which is integral 

component of the conventional power system. 

1. Single area thermal power systems 

2. Single area hydro power systems 

3. Two area power systems 

4. Three area power systems 

5. Four area power systems 

6. Power system with HVDC-link 

7. Deregulated power systems 

8. Distributed generation power systems 

 

II.  CONTROL TECHNIQUES  

 

Load frequency control techniques can be classified as classical control technique and soft computing techniques. 

A. Classical control techniques: 

1. Linear quadratic regulator (LQR) based controlling technique 

2. Proprtional Integral (PI) controlling technique 

3. Proportional, Derivative, Integral (PID) controlling technique 

4. Integral controlling technique 

1)  Linear quadratic  regulator (LQR) based controlling technique 
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Optimal control is concerned with operating a dynamic system at minimum cost.The case where the system 

dynamics are described by a set of linear differential equations and the cost is described by a quadratic functional is 

called the LQ problem. The optimal control problem for a linear multivariable system with the quadratic criterion 

function is one of the most common problems in linear system theory [2]. 
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Figure 1. Block diagram of three area power system  

2) Proprtional integral (PI) controlling technique 

Among various types of load frequency controller, the PI controller is most widely used to speed-governing 

system forLFC scheme. An advantage of the PI control technique is to reduce the steady-state error to zero by feeding the 

errors in the past forward to the plant. 

3) Proportional,derivative,integral (PID)controlling technique 

A PID controller attempts to correct the error between a measured process variable and a desired set point by 

calculating and then instigating a corrective action that can adjust the process accordingly and rapidly, to keep the error 

minimal. The PID controller calculation involves three separate parameters; the proportional, the integral and derivative 

values. The proportional value determines the reaction to the current error, the integral value determines the reaction 

based on the sum of recent errors, and the derivative value determines the reaction based on the rate at which the error 

has been changing[2]. 

The PID controller output can be obtained by adding the three terms,[3] 

 

4) Integral controllingtechnique 

The speed changer setting be adjusted automatically bymonitoring the frequency changes. The system modifies 

to a proportional plus integral controller which gives the zero steady state error. 

B. Soft-computing techniques : 

1. Fuzzy logic control techniques 

2. Neural network  

3. partial swarm optimization 

4. Genetic algorithm 
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1) Fuzzy logic control techniques 

Fuzzy logic controller is designed to minimize fluctuation on system outputs[3].There are many studies on 

power system with fuzzy logic controller.FLC designed to eliminate the need for continuous operator attention and used 

automatically to adjust some variables the process variable is kept at the reference value. A FLC consists of three 

sections namely, fuzzifier, rule base, and defuzzifier[4]. 

 

2) Artificial neural network  

PID controller has fixed constants for proportional, integral and derivative term.But during transient state 

controller effect can be made to perform better by variation of the constants. This is accomplished by ANN 

controller.ANN controller is trained with the set of data to determine the PID controller parameters[5]. 

3) Partial swarm optimization 

PSO is initialized by a population of random solutions and potential solution is assigned a randomized 

velocity.Potential solutions, called particles,are then “flown” through the problem space. Each particle keeps track of its 

coordinates in the problem space,which are associated with the best solution or fitness achieved so far. The fitness value 

is stored and it is called as pbest and  globaly best value is called gbest. Thus at each time step, the particle changes its 

velocity and moves toward its pbest and gbest; this is global version of PSO. 

4) Genetic algorithm 

The GA is a global search optimization technique based onoperation of natural genetics and Darw in a survival-

of-the-fittestwith a randomly structured information exchange. The GAs havebeen widely applied to solve complex 

nonlinear optimization problems in a number of engineering fields in general and in the area of AGC of power 

systems[1]. 

 

C. Robust control: 

The perturbation that can be treated in H-infinity (H∞) control theory, is non-structured perturbation and cannot 

be considered,then robust performance cannot be guaranteed in the (H∞) theory.On the other hand,the µ-synthesis 

technique that uses a structured singular value (µ) is a robust control method.[1] 

III. CONCLUSION 

In this paper, I have present a review of different techniques used by researchers in designing the load frequency 

control and also the study types ofthe power system models. These techniques could be classified as classical control, 

soft computing techniques,and robust control. Concluding that the load frequency can be controlled better by the soft 

computing techniques. 
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