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Abstract— This paper proposes application of cuckoo search algorithm for solving economic load dispatch problem. cuckoo search 

algorithm is based on aggressive reproduction strategy of fascinating birds, cuckoos. The proposed approach has been examined 

and tested with the numerical results of economic load dispatch problems with three and five generating units with valve point 

loading without considering prohibited operating zones and ramp rate limits. The results of the proposed cuckoo search algorithm 

are compared with that of other techniques such as lambda iteration, and ABC. For both the cases, the proposed algorithm 

outperforms the solution reported for the existing algorithms. In addition, the promising results show the robustness, fast 

convergence and efficiency of the proposed technique. 

 

 
I. INTRODUCTION 

 Economic load dispatch (ED) is an important task 

in the power plants operation which aims to allocate power 

generations to match load demand at minimal possible cost 

while satisfying all the power units and system constraints 

[3]. The complexity of the problem is due to the nonlinear 

and non-smooth characteristics of the input-output curves 

of the generators, because of valve-point effect, ramp rate 

limits and prohibited operating zones. The mathematical 

programming based optimization methods such as lambda 

iteration, base point participation method, Gradient and 

Newton’s methods can solve successfully the convex ED 

problems [4]. But unfortunately, these methods are 

ineffective to handle the non convex ED problems with 

non-differentiable characteristics due to high complexity. 

Dynamic programming can solve such type of problem, 

but it suffers from curse of dimensionality. Hence for 

optimal solution this problem needs a fast, robust and 

accurate solution methodology. Now days heuristic search 

methods such as simulated annealing (SA)[3]-[4], genetic 

algorithm (GA) [7], evolutionary programming (EP) [8], 

particle swarm optimization (PSO) [9]-[12], Bacteria 

foraging optimization (BFO) [13], differential evolution 

(DE) [14] and chaotic ant swarm optimization [17] are 

employed to solve the ED problems All the approaches 

have achieved success to a certain extent. 

 

 This paper presents the application of proposed  

cuckoo  search  algorithm  to  economic load dispatch 

problem with valve point loading. 

 

 

 

II ECONOMIC LOAD DISPATCH PROBLEM 

 

 The economic load dispatch problem is defined 

as to minimize the total operating cost of a power system   

while   meeting   the   total    load   plus transmission losses  

with  in  the  generator limits. Mathematically, the problem 

is defined as to minimize  equation  (1)  subjected  to  the  

energy balance equation given by (2) and the inequality 

constraints given by equation (3). 

 
Where ai , ai and ci are cost coefficients 

PD  is load demand 

Pi is real power generation 

P1  is power transmission loss 

NG is number of generators 

One of the important, simple but approximate methods  of  

expressing  transmission  loss  as  a 

function   of   generator   powers   is   through   B- 

coefficients. The general form of the loss formula using B- 

coefficients is 

 
Where Pi , Pj   are real power injections at the ith, jth buses 

Bij are loss coefficients The above loss formula (4) is 

known as George’s formula. 

In normal economic load dispatch problem the input – 

output characteristics of a generator are approximated  

using quadratic functions, under the assumption that the 
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incremental cost curves of the units are monotonically 

increasing piecewise-linear functions. However, real input- 

output characteristics display higher – order nonlinearities 

and discontinuities due to valve – point loading in fossil 

fuel burning plants. 

 

 The generating units with multi – valve steam 

turbines exhibit a greater variation in the fuel cost 

functions. The valve – point effects introduces ripples in 

the heat – rate curves. Mathematically operating cost is 

defined as: 

 
Where ai , ai , ci , di and ei are cost coefficients of ith unit. 

Mathematically, economic dispatch problem considering 

valve point loading is defined as minimizing operating cost 

given by equation (5) subjected to energy balance equation 

and inequality constraints   given   by   equations   (2)   and   

(3) respectively. 

 

III CUCKOO SEARCH ALGORITHM 

 

The Cuckoo search (CS) [2] algorithm is a Meta heuristic 

developed by Xin-She yang and Suash Deb in 2009.This 

algorithm is a nature inspired algorithm which is based on 

aggressive reproduction strategy of fascinating birds, 

cuckoos. These cuckoos spread their species by replacing 

other bird’s eggs in their nests with cuckoo’s eggs to 

increase the hatching probability. Some bird species are 

able to discover the alien eggs and they throw off them or 

build new nests for their own eggs. Assumptions Some of 

the assumptions utilized for describing the Cuckoo Search 

algorithm are 

1.    Only one egg is laid at a time by each cuckoo and this 

egg is dumped in a nest which is chosen randomly. 

2.    Eggs with high quality in the best nests are carried to 

next generations. 

3.    The  probability of discovering the cuckoo’s eggs by 

other birds is defined by pa in the range [0, 1] and the 

number of host nests available is assumed to be constant. 

 

 For further simplification of the algorithm, each 

egg in a nest is treated as one solution and cuckoo egg is 

treated as a new solution. The fitness is determined by the 

difference in solutions based on the rate of discovery of 

alien eggs by other birds. Solutions with best fitness 

replace the existing solutions. Before the initialization of 

the number of nests, both upper Ub and lower Lb bounds 

for each egg. Once  initialization  bounds  have  been  

specified, each egg of every nest is assigned a value from 

within the prescribed range by a random generator as 

shown in equation. Nest (i,:)=Lb+(Ub-Lb).*rand(size(Lb)) 

(13) The fitness of the solutions is determined and the 

current best solution is stored. New solutions are generated 

based on step size chosen randomly by keeping the current 

best using the equations (14) and (15) 

stepsize=rand*(nest(rand(n),:)-nest(rand(n),:)) 

(14) 

s=s + stepsize.*randn (size(s)) (15) 

where n is the number of nests and s represents 

the new solutions 

Probability of discovery of eggs is defined by pa 

chosen randomly and the next set of new nests is 

generated using equations (16) and (17). 

K=rand (size(nest))>pa (16) 

 

IV RESULTS 

 

 The applicability and efficiency of cuckoo search 

algorithm for practical applications has been tested on  two  

test  cases.  The  Parameters  for  cuckoo search   algorithm   

considered   here   are:   n=20; Pa=0.5.  The  proposed  

cuckoo  search  algorithm stopping criteria I based on 

maximum- generation=100. 

 

Test case 1: The system consists of three thermal units[1]. 

The cost coefficients of all thermal generating units with 

valve point effect are listed in table (1). The transmission 

losses, prohibited zones and ramp rate limits are not 

considered. The economic load dispatch problem is solved 

to meet a load demand of 850 MW and 1050 MW. 

 

Table: 2 show the summarized result of all the existing 

algorithms along with cuckoo search algorithm for test 

case 1. Form Table: 2, it is clear that cuckoo search 

algorithm gives optimum result in terms of minimum fuel 

cost compared to other existing algorithms shown. 

 

Test case 2: The system consists of five thermal units [1]. 

The cost coefficients of all thermal generating units with 

valve point effect are listed in table (3). The transmission 

losses, prohibited zones and ramp rate limits are not 
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considered. The economic load dispatch problem is solved 

to meet a load demand of 730 MW. 

Table: 1 Cost coefficients for Three Generating units 

 
Table: 2 Comparison of results for test case 1. 

 
Table: 3 Cost coefficients for Three Generating units 

 
Table: 4 Comparison of results for test case 2. 

 
 Table: 4 show the summarized result of all the 

existing  algorithms  along  with  CUCKOO SEARCH 

algorithm for test case 2. Form Table: 4, it is clear that 

CUCKOO SEARCH algorithm gives optimum result in 

terms of minimum fuel cost compared to other existing 

algorithms shown. 

 

V CONCLUSION 

  In this paper, a new cuckoo search algorithm has 

been proposed. In order to prove the effectiveness of 

algorithm it is applied to economic load dispatch problem 

with three and five generating units. The results obtained 

by proposed method were compared to those obtained by 

lambda iteration method and ABC. The comparison shows 

that cuckoo  search  algorithm  performs  better  than above 

mentioned methods. The cuckoo search algorithm has 

superior features, including quality of solution, stable 

convergence characteristics and good computational 

efficiency. Therefore, this results shows that cuckoo search 

optimization is a promising technique for solving 

complicated problems in power system. 
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