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Abstract-: Economic load dispatch problem is a common task in the operational planning of a power system, 
which requires to be optimized. This paper presents an effective and reliable technique for the economic load 
dispatch problem. The results have been demonstrated for Economic load dispatch of standard 3-generator and 
15-generator systems without consideration of transmission losses and with transmission losses. The final results 
obtained using GAMS are compared 3 unit systems with proposed PSO algorithm and Conventional Algebraic 
method and 15 unit system are compared proposed Algorithm, PSO Method and GA method found to be 
encouraging 

Index Terms- Economic Load Dispatch, PSO, GA, GAMS. 
 
1. INTRODUCTION 
Economic load dispatch (ELD) problem is one of the 
non-linear optimization problems in electrical power 
systems in which the main objective is to reduce the 
total power generation cost. The objective of the 
Economic Dispatch Problems (EDPs) of electric 
power generation is to schedule the committed 
generating units outputs so as to meet the required 
load demand at minimum operating cost while 
satisfying all units and system equality and inequality 
constraints [1]. The ELD seeks the best ‘generation 
schedules for the generate plants to supply the 
essential the total coupled power demand plus 
transmission losses at least production cost. Economic 
load dispatch (ELD) is the online dispatch which is 
used for the distribution of load among the generating 
units [2]. The fuel cost curve characteristic is 
nonlinear due to presence of various equality and 
inequality constraints, Economic load dispatch (ELD) 
seeks ―the bestǁ generation schedule for the 

generating plants to supply the required demand plus 
transmission losses at minimum production cost. 
Various investigations on ELD have been undertaken 
until date, as better solutions would result in 
significant economical benefits. Previously a number 
of derivative based approaches including Lagrangian 
multiplier method have been applied to solve ELD 
problems [3].Many works have been around as 
Artificial Neural Networks (ANN) [4], Particle Swarm 
Optimization (PSO) [5], Genetic Algorithms (GA) [6], 
Evolutionary Programming (EP) [7] Differential 
Evolution (DE) [8].Conventional as well as modern 
methods have been used for solving economic load 
dispatch, various conventional methods like nonlinear 
programming , mixed integer linear programming [9 , 
Quadratic programming [10], Reported in the 
literature are used to solve such problems. 

The proposed method focuses on solving the 
economic load dispatch with Generator Ramp Rate  
Limits constraint. The feasibility of the proposed 
method was demonstrated for 3 bus system and 15 bus  
 
Systems. The results obtained through the proposed 
approach and compared with those reported in recent 
literatures. 
 
2. THE INTRODUCTION OF PROPOSED 
OPTIMIZATION TECHNIQUE GENERAL 
ALGEBRAIC MODELING SYSTEM 
The General Algebraic Modeling System (GAMS) is a 
high-level modeling system for mathematical 
programming and optimization. It consists of a 
language compiler and a stable of integrated high-
performance solvers. GAMS is tailored for complex, 
large scale modeling applications, and allows you to 
build large maintainable models that can be adapted 
quickly to new situations. The General Algebraic 
Modeling System (GAMS) is specifically designed for 
modeling linear, nonlinear and mixed integer 
optimization problems. The system is especially useful 
with large, complex problems. GAMS are available 
for use on personal computers, workstations, 
mainframes and supercomputers.  GAMS allow the 
user to concentrate on the modeling problem by 
making the setup simple. The system takes care of the 
time-consuming details of the specific machine and 
system software implementation [11]. 
 
2.1 Model Libraries 
The models in the GAMS Model Library have been 
selected because they represent interesting and 
sometimes classic problems. Examples of problems 
included in the library are production and shipment by 
firms, investment planning, cropping patterns in 
agriculture, operation of oil refineries and 
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petrochemical plants, macroeconomics stabilization, 
applied general equilibrium, international trade in 
aluminum and in copper, water distribution networks, 
and many more. In GAMS model library another 
criterion for including a model in the library is that it 
illustrates the modeling capabilities GAMS offers. For 
example, the mathematical specification of cropping 
patterns can be represented handily in GAMS. A 
further example of the system's capability is the style 
for specifying an initial solution as a starting point in 
the search for the optimal solution of dynamic 
nonlinear optimization problems [12-13]. 
 

 
Fig 1 GAMS model library 

 
2.2 Programme Features of GAMS 
The most important features of GAMS are: 
� The model is independent from the solution 

method, and it can be solved by different 
solutions methods by only changing the solver. 

� The translation from the mathematical model to 
GAMS is almost transparent since GAMS has 
been built to resemble mathematical programming 
models. 

� Efficient handling of mathematical optimization   
problems. 

� Increase productivity and support maintainable 
models 

� Easy to apply (and compare) different solvers 
 

3. CLASSICAL ECONOMIC LOAD DISPATCH 
PROBLEM 

The objective of the economic dispatch problem is to 
minimize the total fuel cost at thermal power plants 
subjected to the operating constraints of a power 
system [14]. Therefore, it can be formulated 
mathematically with an objective function and two 
constraints. The equality and inequality constraints are 
represented by (1) and (2) given by 

   (1)                                                                                                                                                                                                              

       (2)                                                                                                                                                                       

For a given total real load PD the system loss PL is a 
function of active power generation at each generating 
unit. To calculate system losses, methods based on 
penalty factors and constant loss formula coefficients 

or B-coefficients. The latter is adopted in this paper as 
per which transmission losses are expressed as  
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In the power balance criterion, an equality constraint 
must be satisfied, as shown in (1). The generated 
power should be the same as the total load demand 
plus total line losses. The generating power of each 
generator should lie between maximum and minimum 
limits represented by (2), where Pi is the power of its 
generator in MW; n is the number of generators in the 
system; PD is the system total demand in MW; 
represents the total line losses (in MW); and are, 
respectively, the output of the minimum and 
maximum operation of the generating unit (in MW). 
The total fuel cost function is formulated as follows: 
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Where Fi is the total fuel cost for the its generator 
(in$/h) which is define by,          
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4. TEST SYSTEM 

The Economic Load Dispatch problem based on 
traditional optimization technique GAMS has applied 
to the 3 generator and 15 generator test system. 
Multiple generator limits and total generation cost of 
the system is simulated in order to evaluate the 
correctness and quality of the method. The data taken 
3 units and 15 units [15], the fuel cost constants and 
the generator limits of a 3 generator and 15 generator 
systems are tabulated below in the appendix section. 
 
TEST SYSTEM A: In this test system, the traditional 
optimization technique GAMS was tested on the 
standard test system with 3 generators for the load 
demand of 150 MW. Table.1 and fig 2 show that the 
comparisons of the performance of the traditional 
optimization technique GAMS with the Genetic 
algorithm. 
Table 1 comparisons of the performance of different 

optimization techniques 
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Fig 2 comparisons of the performance of different 

optimization techniques 
 

TEST SYSTEM B: In this test system, the traditional 
optimization technique GAMS was tested on the 
standard test system with 15 generators for the load 
demand of 2630 MW. Table.2 and fig 3 show that the 
comparisons of the performance of the traditional 
optimization technique GAMS with the Genetic 
algorithm. 
 
Table 2 comparisons of the performance of different 

optimization techniques 

 
 

 
Fig 3 comparisons of the performance of different 

optimization techniques 

5. CONCLUSION  
This paper has proposed method GAMS a different 
approach of economic problem in power systems. The 
simulation results have shown that the proposed 
method GAMS is better than other methods in terms 
of the convergence characteristics and accuracy. Soft 
computing method like the GA, PSO and proposed 
PSO algorithm use achieving the optimal result in 
every fresh trial, the proposed GAMS methods 
converge to different solutions near the global best 
solution. The traditional NLP algorithms like the 
GAMS use mathematical operations to achieve the 
best solution so they are always consistent and 
converge to the unique global minimum solution. 
Proposed method GAMS always found solutions with 
global minimum or even near to global minimum of 
total fuel costs. 
 
REFRENCES  
[1] Leandro dos Santos Coelho, Chu-Sheng Lee, 

“Solving economic load dispatch problems in 
power systems using chaotic and Gaussian 
particle swarm optimization approaches” 
Electrical Power and Energy Systems 30 (2008) 
297–307. 

[2] Neetu Agrawal, Shilpy Agrawal, K. K. Swarnkar, 
S. Wadhwani, and A. K. Wadhwani, “Economic 
Load Dispatch Problem with Ramp Rate Limit 
Using BBO” International Journal of Information 
and Education Technology, Vol. 2, No. 5, 
October 2012. 

[3] Narottam dutt upadhyay1, Rameshwar singh2, 
“Soft Computing Technique Based Economic 
Load Dispatch Using Biogeography-Based 
Optimization Algorithm” International Journal of 
Innovative Research in Science, Engineering and 
Technology, Vol. 3, Issue 8, August 2014. 

[4] Shubham Tiwari1, Ankit Kumar2, G.S Chaurasia3, 
G.S Sirohi4, “Economic Load Dispatch Using 
Particle Swarm Optimization” IEEE PES 
transmission & Distribution conference and 
Exposition Latin America, Venezuela,2006. 

 [5] G. Ravi, R. Chakrabarti and S. Choudhary, “ANN 
approach for economic load dispatch by 
considering load patterns”,Journal of  institution 
of engineers(India), pt EL,vol 86, pp. 149-154, 
June2005. 

[6] Zwe-Lee Gaing, “Particle Swarm Optimization to 
Solving The Economic Dispatch Considering the 
Generator Constraints”,  IEEE Transaction on  
Power systems, vol. 18, No.3,  August 2003. 

[7] S.H. Ling, H.M. Lam, F.H.F. Leung, and Y. S. 
Lee, “Improved genetic algorithm for economic 
load dispatch with valve point loading”, The 29th 
Annual Conference of IEEE Ind. Elex   society, 
IE CON. ,pp. 442-447, 2003. 

[8] P.S. Manoharan , P.S. Kannan, S. Baskar, M. 
Willjuice Iruthayarajan, “Evolutionary algorithm 



International Journal of Research in Advent Technology, Vol.3, No.9, September 2015 
E-ISSN: 2321-9637 

Available online at www.ijrat.org   
 

47 
 

solution and KKT based optimality verification to 
multi-area economic dispatch”, Electrical Power 
and Energy Systems vol. 31, pp. 365–373, 
2009A.J.  

[9] R. Storn and K. Price, “Differential evolution: A 
simple and efficient adaptive scheme for global 
optimization over continuous spaces,” 
International Computer Science Institute, 
Berkeley, CA, Tech. Rep. TR-95-012, 1995. 

[10]  M. Gar CW, Aganagic JG,Tony Meding Jose B 
& Reeves S, ―Experience with mixed integer 
linear programming based approach on short term 
hydrothermal scheduling,ǁ IEEE transaction on 
power system 2001;16(4),pp.743-749.  

[11] Tkayuki S & Kamu W., ― Lagrangian relaxation 
method for price based unit commitment 
problem,ǁ Engineering optimization taylor Francis 
2004,pp. 36-41.  

[12]. Debabrata Chattopadhyay “Application of 

general algebraic modeling system to power 

system optimization”    IEEE Trans. on Power 

Systems, vol. 14, No. 1, February, 1999. 
[13] Richard E.  Rosenthal, GAMS,   A  User's  Guide,  

Tutorial,  GAMS  Development  Corporation.  
Washington, 2010 

[14] http://www.gams.com/ 

[15] 1rasoul Rahmani, 2mohd Fauzi Othman, “Solving 
Economic Dispatch Problem Using Particle 
Swarm Optimization By An Evolutionary 
Technique For Initializing Particles” Journal of 
Theoretical and Applied Information Technology, 
31st December 2012. Vol. 46 No.2 

[16] 1rasoul Rahmani, 2mohd Fauzi Othman, “Solving 
Economic Dispatch Problem Using Particle 
Swarm Optimization By An Evolutionary 
Technique For Initializing Particles” Journal of 
Theoretical and Applied Information Technology, 
31st December 2012. Vol. 46 No.2. 

 
APPENDIX  
Table A1: Fuel cost coefficient of Test case A 
Unit ���� 

(��) 
��	
 
(��) 

�� 
($) 

�� 
($/MW) 

��($/ 
MW2) 

1 10 85 200 7.00 0.008
0 

2 10 85 180 6.30 0.009
0 

3 10 70 140 6.80 0.007
0 

 
 
 

Table A2: B-loss coefficients for test case I 
 
 
 
Bij  

0.000218 0.000093 0.000028 

0.000093 0.000228 0.000017 

0.000028 0.000017 0.000179 

 

Table 3 B1 Fuel cost coefficient of Test case B 

Unit ���� 
(��) 

��	
 
(��) 

�� 
($) 

�� 
($/MW) 

�� 
($/ 

MW2) 
1 150 455 671 10.1 0.000299 

2 150 455 574 10.2 0.000183 

3 20 130 374 8.80 0. 
001126 

4 20 130 374 8.80 0. 
001126 

5 150 470 461 10.4 0.000205 

6 135 460 630 10.1 0.000301 

7 135 465 548 9.80 0.000364 

8 60 300 227 11.2 0.000338 

9 25 162 173 11.2 0.000807 

10 25 160 175 10.7 0. 
001203 

11 20 80 186 10.2 0. 
003586 

12 20 80 230 9.90 0. 
005513 

13 25 85 225 13.1 0. 
000371 

14 15 55 309 12.1 0. 
001929 

15 15 55 323 12.4 0. 
004447 

 


