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Abstract- This paper proposed the implementation of Bio inspired based optimization 

algorithm for the solving the problem of the economic dispatch with non-linearity 

load and discontinuous in nature. Whale optimization algorithm is recently 

developed met heuristic algorithm that is closely related to behaviour of the whale. 

The objective is formulated to minimize the total operating cost of the generating 

units. The proposed method is tested on the test system with six generating units. 

The simulated results are compared with the other classical methods in the 

literature. The comparison table shows that the proposed methods results are 

found to be encouraging  
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1. Introduction  

In the power system operation and control the economic dispatch solving plays a vital 

role. The ED problem is very difficult to solve because of nonlinear objective function with 

various different constraints.  The main purpose of economic dispatch solving in power system 

is to optimize schedule of the available generating units in order to minimize the net 

generating cost with satisfying the operating constraints.  There are several methods had been 

implemented to solve the economic dispatch problem [1].The conventional methods is very 

difficult to solve the economic dispatch related problems. It is because of too many constraints 

should be taken care during optimizing. Fuzzy logic controller had implemented to minimize 

the operating cost of generating units. It have several drawbacks such as it require exact fine 

tuning of the parameters [2]. The advancement of fuzzy logic controller is artificial neural 

network. This also have some demerits related to long training time and choosing the required 

layers and number of neutrons in each step. Then the Evolutionary algorithm had adopted to 

solve the ED problems. The drawback of this method is that difficult to solve the multi-

objective and nonlinearity problems [3]. Later on genetic algorithm had adopted to solve the 

ED problems. The main problem in GA is that, it required more computational time to solve 

the problem. Suppose of the test system is very large, then GA is inefficient to solve the ED 

problems.  

Evolutionary programming is analysed in [4], the drawback is that the convergence rate 

is slow for large test system. Gravitational search algorithm had presented in [5], they solve 

the ED problems and got better result but for large system the algorithm gives poor 

performance. Recently many algorithm had proposed to solve complex ED problems. Such as 

Tabu search [6], artificial bee colony algorithm, biogeography based optimization [7], bacterial 

foraging optimization algorithm [8], particle swarm optimization algorithm, Honey bee mating 

optimization algorithm [9], Even though many algorithm have good convergence rate and 

speed of execution, still they failed to obtain fast and accurate global optimal results and 

struck in local optima, these local optima results leads to severe power quality issues and high 

operating cost of generating units. Hence we proposed advanced global optima algorithm to 
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solve the economic dispatch algorithm. 

2. Problem Formulation 

The main aim of this work is to minimize the fuel cost of the generating units through 
optimal utilization of the available sources. This have to carry out with satisfying all the operating 
constraints.  
 The objective function of the economic dispatch is formulated in mathematically.  
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Operating constraints  
The equality and inequality constraints for economic dispatch problem are real power balance.  
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Where PD is the total power demand,  
min

iP is the minimum power generation limits  

max

iP is the maximum power generation limits 

Piis the line loss.  
 

3. Whale Optimization Algorithm  
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Fig. 1 Flow chart of Whale optimization algorithm 
 

The WOA was proposed by the mirjalili and Lewis in the year 2016. This algorithm is based 
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on the behaviour of humpback whales [10].  
 Each and every whale R can be represented as vector with real values and it shown as  
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 The location of the each individual whale is identified randomly by the following equations.  

)(*)1,0( minmaxmin, ggrandgy ji                      (5) 

4. Result and discussion 

Whale optimization algorithm is adopted to solve the economic dispatch problem. The test 
system consists of six generating units. The simulated results is compared with CSA, FA, PSO, and 
FPA. The Simulation is carried out in MATLAB environment.  

 The test system have six thermal generating units. The parameters of this test system such 
as fuel cost, generators constraints and transmission loss details are found in [11].  

The table 1 presented the simulated outputs of the proposed method. The six generating units 
power delivering are 329.54 MW, 79.21 Mw, 146 MW, 50 MW, 54.25 MW, 52 MW respectively.  

The power loss reduced by the proposed method is 11 MW which is better when compared with 
11.02 MW by FPA method. The cost required for generating power is 8296.2 $ which is far better 
than 8356.05 $ by FPA method. The computational time required by the proposed method is also 
very less than other classical methods. 

Table 1: Simulation results of the six generating station. 

Parameters CSA 

[from 12] 

FA 

[from 12] 

PSO [from 

12] 

FPA[12] Proposed 

method 

P1 (MW) 324.1 293.3 288.6 323.995 329.54 

P2 (MW) 76.86 79.54 82.75 76.84 79.21 

P3 (MW) 158.1 123.33 132.9 158.2 146 

P4 (MW) 50 69.7 50 50 50 

P5 (MW) 51.96 79.54 99.5 51.98 54.25 

P6 (MW) 51.96 63.77 57.7 50 52 

Ploss (MW) 11.03 11.44 11.73 11.02 11.0 

Ploss_Total 711.03 711.4 711.73 711.02 711 

Cost ($) 8356.06 8388.4 8401.45 8356.05 8296.2 

CPU (S) NA NA NA 0.796 0.684 

      

      

 
Fig. 2 Comparison of convergence graph of 

objective function. 

 

Fig. 3 Total cost for various algorithm (Cost 
vs algorithm) 
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5. Conclusion  

In this paper, a new and efficient bio inspired optimization algorithm has been proposed to 
solve the economic dispatch problem. The test system chosen for implementation the proposed 
system have six generating units. The simulated results are compared with other classical 
techniques as stated in literature. The comparison table shows that the proposed algorithm gives 
encouraging results in all aspects. Then the proposed method can be implemented to very large 
scale test system with integration of renewable source. Applications of the proposed algorithm to 
multi-area power system integrated with wind farms and PV system are the future scope of this 
work. 
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