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Abstract: New contribution is recommended in this paper through artificial intelligent by genetic algorithm GA to 

counteracted the weakness points of load frequency control LFC. The main problem of load frequency control LFC is the drop 

frequency at the transient heavy load in power system station which causes distorted of sinusoidal wave, increase the 

harmonics as results minimizing the system efficiency with instability of station. Therefore, the genetic algorithm with load 

frequency control GA-LFC is used to optimize the frequency and to control the frequency deviation. The two inputs signal of 

GA are desired frequency and actual frequency and the output will be optimized via objective function of GA and supply to 

power system. Simulink Matlab program with toolbox is used in this system. From the results, it is obvious that GA is 

specialist of optimization the LFC. 
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1. Introduction 

The electrical power system consists of generation, 

transmission and distribution which makes the system is 

more complex [1] and causes mismatch between load 

demand and generation [2]. Therefore, the load frequency 

control LFC is one of an important part in power system 

station to control frequency and to decrease frequency 

deviation [3]. However, the response of classical load 

frequency control LFC is not adequate to overcome the 

problem at load. In addition, the comparison between the 

active power frequency and reactive power is very 

compulsory because of mechanical inertia constant [4] [5]. 

Fuzzy logic control is proposed to control automatic power 

system with load frequency control [6] [7] [8]. 

Many researchers proposed a lot of research to enhance the 

frequency by PID controller but the overshoot and 

undershoot of PID controller caused disturbance of system. 

The artificial intelligent AI is very important in industries to 

identify, control, and optimize the system. Many researchers 

focused on GA [9] [10] to systematize test generation. 

Another improved the software system as compared with 

arbitrary testing [11] [12] [13]. A lot of research is proposed 

by difference methods to improve the LFC such as: perturb 

and observe method, Fuzzy logic method, power station 

method and intelligent algorithms [14-33]. 

2. Materials and Methods 

The main reasons of using the GA in this system that GA is 

an evolutionary algorithm, it can find optimal solution in a 

reduced computational time and faster computation of 

objective function. GA is used instead of PID controller of 

traditional LFC to eliminate the problems which causes by 

PID controller. The inputs of GA are two frequency signals 

that are called desired and actual frequency. These two inputs 

are optimized by GA based on objective function to generate 

output signal. Also, the output signal is an input to LFC. The 

block diagram of proposed GA-LFC is shown in figure 1. 
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Figure 1. Block diagram of proposed GA-LFC. 

3. Simulation Results 

The Simulink of the suggested method by GA-LFC is shown in figure 2. The output signal from GA will supply to steam 

turbine. these signals generated by turbine are the inputs to governor. 

 

Figure 2. Simulink of GA-LFC system. 
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The frequency deviation of GA-LFC is approximately equal to zero. In contrast, the classical LFC has oscillation to reach 

the zero as shown in figure 3. 

 

Figure 3. Comparison results of frequency deviation. 

Figure 4 shows the error signal between the desired and actual frequency is nearly zero with proposed GA-LFC while the 

error in classical LFC is fluctuating between 3-4Hz. 

 

Figure 4. Comparison Error signal of frequency. 

4. Conclusion 

The simulation results mentioned above demonstrates that 

the system with GA-LFC is better than the LFC system. 

Therefore, the enhancement of system performance via GA-

LFC is obvious but the improvement of system by LFC 

system is trivial. The artificial intelligent depending on GA 

for power system generation leads to optimize the system and 

improved the response of LFC. The GA is chosen in this 

suggested method because it is simple, need low computation 

time, and fast response as compared with another intelligent 

techniques. 
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