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Abstract- Scarcity of Energy resources, increasing power generation cost and ever-growing demand of electric energy 
necessitates optimal economic dispatch in today‘s power systems. The major issue in power system is power economic dispatch 
(PED) problem. Mainly it is an optimization problem and to reduce total generation cost of units is its main objective, while 
satisfying constraints. Economic dispatch is the short-term determination of the optimal output of a number of electricity 
generation facilities, to meet the system load, at the lowest possible cost, subject to transmission and operational constraints. This 
paper presents an application of the GAMS Method to power economic dispatch (PED) problem with Power loss for 3 & 6 
generator test case systems. To power economic dispatch problems are applied and compared its solution quality and 
computation efficiency to GAMS Method and other optimization techniques Lambda Iteration Method. The simulation results 
show that the proposed GAMS Method outperforms previous optimization methods. 
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I. INTRODUCTION 
Economic load dispatch is one of the key functions of modern energy management system. The 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, while satisfying various equality and inequality constraints. 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. One of 
the substantial operating tasks in power system is to reduce the total generation cost. The fundamental issue in modern power 
system operation is the ED. It is a crucial optimization problem and its main objective is to divide the required power demand 
among online generators The cost of power generation, particularly in fossil fuel plants, is very high and ELD helps in economy a 
considerable amount of profits. The Economic load dispatch is the name given to the process of apportioning the total load on a 
system between the various generating plants to achieve the greatest economy of operation .economic operation is very important 
for a power system to return a profit on the capital invested. Various investigation on ELD have been undertaken until date, as better 
clarification would result in major economical profit. Earlier, a number of derivatives–based approach like lambda iteration, based 
point input factor, gradient method and include lagrangian multiplier method have been apply to solve ELD problems There 
methods involve that incremental cost curves through quadratic or piecewise monotonically increasing in nature [1][2]. 
A various investigation has been done in this area to improve solution quality, as better solution would result in significant 
economical benefits. The classic problem is the economic load dispatch of generating systems to achieve minimum operating cost. 
For the purpose of optimum economic operation of this large scale system, modern system theory and optimization techniques are 
being applied with the expectation of considerable cost savings. In the past decade, a soft computing technique known as 
evolutionary programming [3], Genetic algorithms [4], DE [5], BBO [6-7], ABC [8] ,PSO [9-10] etc and in Literature Survey. 
In this paper the used traditional classical techniques of GAMS for power economic dispatch. It requires less computation time and 
memory and the results are compared with the lambda method. 
 

II. LITERATURE SURVEY 
N. V. Subba Rao1, G. Kesava Rao2, S. Sivanagaraju3 [11] presented Transmission Loss allocation with Optimal Power Flow using 
Gravitational Search Algorithm, In deregulated power systems, the transmission loss allocation plays a key role in planning and 
designing of the power system. In practice, these losses should be allocated to both generators and loads depending on the amount of 
contribution in the total power system losses. In this paper, a new methodology to optimally allocate the transmission losses to 
either generators or loads based on the power flow tracing methodology is presented. In this methodology, trace usage coefficients 
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are formulated to allocate transmission losses. In real time, system operator tries to minimize the transmission losses to increase the 
security of the system. In this paper, for the sack of analysis, the formulated OPF problem with transmission losses as objective is 
solved while satisfying system constraints using gravitational search algorithm. The minimized transmission losses are then 
allocated to either generators or loads. 
Devendra Bisen [12] discusses on Dynamic Economic Load Dispatch with Emission and Loss using GAMS, Dynamic economic 
dispatch (DED) is a real time problem of electric power system. DED intends to schedule the online generators outputs with the 
predicted load demands over a certain period of time in order to operate an electric power system most economically within its 
security limits. This paper introduces a solution of the dynamic economic dispatch (DED) problem including the loss and emission 
is participated among all generating units over time interval for a system using General Algebraic Modeling System (GAMS). The 
objective of the collective problem can be expressed by taking the production cost including emission and losses into account with 
required constraints for 24 hour time interval of each generating unit. The general algebraic modeling system (GAMS) technique is 
guarantees the global optimality of the solution due to its look-further on capability. To validate practicability and robustness of the 
GAMS, it is tested on six generating unit system with different cases for determine minimum production cost of individual 
generating unit over a time period.  
Soodabeh Soleymani, Mahdi Hayatdavudi [13] discuss Solving Economic Load Dispatch Using A Novel Method Based On PSO 
Algorithm And GAMS Software, Economic load dispatch (ELD) problem between power plant units is formulated as a nonlinear 
optimization with continuous variables. The main target in this problem is optimum planning in power plant units with minimum 
cost while equal and non-equal constraints consisting load request and unit production capacity are followed. In this paper an 
effective method based on particle swarm algorithm optimization for solving economic load dispatch optimization problem is 
presented which has a high ability to give optimum response in a proper time. GAMS software is used for this comparison. 
Susheel Kumar Dewangan1, Achala Jain2, Dr. A.P. Huddar3 [20] presented A Traditional Approach to Solve Economic Load 
Dispatch Problem Considering the Generator Constraints, Economic load dispatch (ELD) problem is very important part of the 
power system. The purpose of economic dispatch is to determine the generation of different units in a plant such that the total fuel 
cost is minimum and at the same time the total demand and losses at any instant must be equal to the total generation. Many 
traditional methods such as lambda iteration, gradient method, Newton’s method etc. are applied to determine the optimal 
combination of power output of all generating units so as to meet the desired demand without violation of generator constraint. 

III. GENERATOR OPERATING COST 
The total cost of operation includes the fuel cost, cost of labour, supplies and maintenance. Generally, cost of labour, supplies 
maintenance is fixed percentage of including fuel cost. The power output of fossil plant is increased sequentially by opening a set of 
valves to its steam turbine at the inlet. The throttling losses are large when a valve is just opened and small when it is fully opened. 

 
Fig1 model of a thermal plant 

Fig1 show the simple model of a fossil plant dispatching purposes. The cost is usually approximated by one or more quadratic 
segments. The operating cost of the plant has the from shown in Fig 2 for dispatching purposes, this cost is usually approximated by 
one or more quadratic segments. So, the fuel cost curve in the active power generation, takes up a quadratic form. Given as:                     

                           퐹 = ∑ 퐹 (푃 ) = ∑ (푎 푃 + 푏 푃 + 푐 )                       1 
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       Where 
        ai ,bi ,ci      are cost coefficients for ith unit 
        F(Pi)      is the total cost of generation 
        Pi                is the generation of ith plant   

 
Fig 2 Operating cost of fossil fuel fired generator 

The fuel cost curve may have a number of discontinuities. The discontinuities occur when the output power is extend by using 
additional boilers, steam condensers, or other equipment. They may also appear if the cost represents the operation of an entire 
power station, and hence cost has discontinuities on paralleling of generator. Within the continuity range the incremental fuel cost 
may be expressed by a number of short line segments or piece-wise linearization. 

The 푃  is the minimum loading limit below which, operating the unit proves to be uneconomical (or may be technically 
infeasible) and 푃  is the maximum output limit [14] 

IV. MATHEMATICAL FORMULATION OF POWER ECONOMIC DISPATCH 
The  objective  of  an  ELD  problem  is  to  find  the optimal  combination  of  power  generations  that minimizes  the  total  
generation  cost  while  satisfying equality and inequality constraints. The fuel cost curve for any unit is assumed to be approximated 
by segments of quadratic functions of the active power output of the generator.  For  a  given  power  system  network,  the problem  
may  be  described  as  optimization (minimization) of total fuel cost as defined by (2) under a set of operating constraints [16]. 

                                                        퐹 = ∑ 퐹 (푃 )                                                (2) 

Where FT  is  total  fuel  cost  of  generation  in  the system ($/hr), 

                                                  퐹 (푃 ) = ∑ (푎 푃 + 푏 푃 + 푐 )                               (3) 

Where Fi is the total fuel cost for the ith generator (in $/h) which is defined by, ai, bi, and ci are the cost coefficient of the  ith 
generator,Pi is the power generated by the  ith unit and n is the number of generators. 

The total generation cost is minimized subjected to the following constraints: 

Power balance constraint, 

                                          푃 , ≤ 푃 ≤ 푃 , 	푓표푟	푖 = 1,2, … ,푛                   (4) 

Generation capacity constraint,      

                                                           푃 = ∑ 푃 − 푃                                          (5) 
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Where Pi , min and  Pi , max are the minimum and maximum power output of the ith unit, respectively. Pd is the total load demand 
and PLoss is total transmission losses. The transmission losses PLoss can be calculated by using B matrix technique and is defined by 
as, 

                                                       푃 = ∑ ∑ 푃 퐵 푃                                  (6) 

Where Bij  „s are the elements of loss coefficient matrix B (Transmission losses). 
 

V. PROPOSED GENERAL ALGEBRAIC MODELING SYSTEM (GAMS) 
The General Algebraic Modeling System (GAMS) is specifically designed for modeling linear, nonlinear and mixed integer 
optimization problems. The system is particularly very advantageous with large, complex problems. GAMS module allows the user 
to concentrate on the modeling problem by making the setup simple. GAMS are especially useful for handling large, complex, one-
of-a-kind problems which may require many revisions to establish an accurate model. The user can change the formulation quickly 
and easily, and can even change from one solver to another [17-18].  

 
Fig 3 min window of General Algebraic Modeling System 

Show Fig 3 min window of General Algebraic Modeling System. There are Six Types Model Libraries Used In GAMS, Model 
Library, GAMS Test Library, GAMS Data Utilities, EMP Library, API Library and Practical Financial Option Model. 
 

VI. THE STRUCTURE OF GAMS PROGRAMMING  
The basic structure of a mathematical model coded in GAMS has the components: sets, data, variable, equation, model and output 
show in given Fig.4. In general, any optimization problem can be formulated using these components. The data presentation in 
GAMS can be done in its most elemental form using tables, columns etc 19]. 

 
Fig 4 the structure of GAMS programming
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VII. RESULTS ANALYSIS WITH CASE STUDY 
 

Test Case (A) Comparative case study 3 units  
Table 1 and table 2 are provides a comparison of Power economic load dispatch results classical GAMS and Lambda Iteration 
Method for a 3 unit thermal system without loss and with loss. In this case study different load 120 MW, 150 MW and 170 MW, 
these results show improvement in the solution of the problem while satisfying all the constraints. It can be seen that classical 
GAMS is computationally quite efficient to compare with Lambda methods with both the case without loss and with loss. Hence, 
the proposed method improves the results. 

Table 1 Results of Three Unit System (Without Loss) 

 
 

Table 2: Results of Three Unit System (With Loss) 

 
Test Case (B) Comparative case study 6 units 

Table 3 and table 4 are provides a comparison of Power economic load dispatch results classical GAMS and Lambda Iteration 
Method for a 3 unit thermal system without loss and with loss. In this case study different load 600 MW, 800 MW, 1000MW, 1263 
MW and 1450 MW, these results show improvement in the solution of the problem while satisfying all the constraints. It can be 
seen that classical GAMS is computationally quite efficient to compare with Lambda methods with both the case without loss and 
with loss. Hence, the proposed method improves the results. 
 

Table 3 Results of 6 Unit Systems (Without Loss) 
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Table 4: Results of 6 Unit Systems (With Loss) 

 
 

VII. CONCLUSION 
Power Economic dispatch problem being attempted using classical GAMS method for 3 and 6 generator test system evaluates the 
performance of the proposed approach. The solution results are high accuracy and fast computational time. Therefore, this results 
shows that proposed GAMS optimization is a promising technique for solving complicated problems in power system. 
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