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Abstract: This paper illustrates the Antlion optimization algorithm (ALO) to solve the optimal load dispatch (OLD) of three 
electric generation facilities to meet the systems’ loads that minimize the fuel consumption costs while satisfying transmission 
and operation constraints. The proposed ALO algorithm is applied to a three, six, and twenty-unit test systems for the OLD and 
the best fuel cost. Then, the results are compared to benchmark problems to prove the algorithm’s effectiveness. The numerical 
outcomes showed that the proposed ALO algorithm has a good potential to achieve the best OLD with minimal fuel costs for 
small sized problems such as three and six-generator systems, whereas for large sized problems such as twenty-generator 
system, the performance was less effective.  
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1. Introduction 
 

The fuel consumption cost of any power plant is basically relying on the fuel of the generators and usually minimized 
using optimal dispatch method OLD. The optimal dispatch problem or the economic dispatch can be defined as the optimal 
output of electric generators to meet the system demands while minimizing the cost, subjected to operation and transmission 
constraints (Happ, 1974). According to the US Energy Policy Act of 2005, it is defined as “the operation of generation facilities 
to produce energy at the lowest cost to reliably serve consumers, recognizing any operational limits of generation and 
transmission facilities”. The aim of OLD is to minimize the costs of fuel while satisfying certain equality and inequality 
constraints.  

Such OLD problems were used to be solved using the lambda iteration method, Newton Raphson, and dynamic 
programming, etc (Happ, 1974).  Mostly, these methods could not achieve the optimal solution, instead, it provided sub-optimal 
solutions. As a result, several optimization methods were performed to solve OLD problems, especially the nature-inspired 
optimization techniques. The particle swarm technique is a classic example for solving these kinds of problems (Yohannes, 
2012). Other methods were addressed such as: Neural networks (Karl et.al, 2017), Evolutionary search (Wei, 2004), firefly 
approach (Nishant and Ganguli, 2015), parametric programming (Kleinmann and Schultz, 1990), Genetic algorithm (Tianqi et. 
al, 2016), harmony search approach (Pandi and Panigrahi, 2011), Stochastic Approximation Method (Tianqi et. al, 2016), 
Biogeography-Based Optimization (Lohokare et. al, 2012), and finally parametric programming (Kleinmann and Schultz, 
1992) have been successfully implemented to solve OLD problems.   

In this research, antlion optimization approach, which is a nature-inspired approach, is implemented to optimize the 
operational limit of electric generators while minimizing the total fuel consumption cost for three, six, and twenty-unit 
generation systems. Finally, the results will be compared to different optimization approached to prove its effectiveness. 

 
 

2. Antlion Optimization 
 
In this section, the ALO method will be discussed in detail along with the mathematical formulations.  
 

2.1 Inspiration 
 

Antlion optimization (ALO) is a relatively new approach, invented by Mirjalili in 2015. It mimics the unique hunting 
mechanism of antlions. Mainly, Antlions (doodlebugs) create a cone-shaped pit in the sand and hide underneath and wait for 
its favorite food; ants as in figure 1. Once the antlion scenes that an ant become in the pit, it starts shooting sands toward the 
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