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Abstract-: Economic load dispatch problem is a common tasthé operational planning of a power system,
which requires to be optimized. This paper presanteffective and reliable technique for the ecocdoad
dispatch problem. The results have been demongdtfateEconomic load dispatch of standard 3-generaibal
15-generator systems without consideration of trassion losses and with transmission losses. Tia fesults
obtained using GAMS are compared 3 unit systemis piibposed PSO algorithm and Conventional Algebraic
method and 15 unit system are compared proposedritim, PSO Method and GA method found to be
encouraging

Index Terms- Economic Load Dispatch, PSO, GA, GAMS.

1. INTRODUCTION The proposed method focuses on solving the
Economic load dispatch (ELD) problem is one of th@conomic load dispatch with Generator Ramp Rate
non-linear optimization problems in electrical powe Limits constraint. The feasibility of the proposed
systems in which the main objective is to reduae thmethod was demonstrated for 3 bus system and 15 bus
total power generation cost. The objective of the
Economic Dispatch Problems (EDPs) of electriSystems. The results obtained through the proposed
power generation is to schedule the committedpproach and compared with those reported in recent
generating units outputs so as to meet the requiréteratures.
load demand at minimum operating cost while
satisfying all units and system equality and inditgga 2. THE INTRODUCTION OF PROPOSED
constraints [1]. The ELD seeks the best ‘generatioPTIMIZATION TECHNIQUE GENERAL
schedules for the generate plants to supply theLGEBRAIC MODELING SYSTEM
essential the total coupled power demand pluBhe General Algebraic Modeling System (GAMS) is a
transmission losses at least production cost. Boano high-level modeling system for mathematical
load dispatch (ELD) is the online dispatch which igrogramming and optimization. It consists of a
used for the distribution of load among the geriegat language compiler and a stable of integrated high-
units [2]. The fuel cost curve characteristic igperformance solvers. GAMS is tailored for complex,
nonlinear due to presence of various equality andrge scale modeling applications, and allows you t
inequality constraints, Economic load dispatch (ELDbuild large maintainable models that can be adapted
seeks —the bestl generation schedule for the quickly to new situations. The General Algebraic
generating plants to supply the required demand pliModeling System (GAMS) is specifically designed for
transmission losses at minimum production cosmodeling linear, nonlinear and mixed integer
Various investigations on ELD have been undertakesptimization problems. The system is especiallyfulse
until date, as better solutions would result irwith large, complex problems. GAMS are available
significant economical benefits. Previously a numbefor use on personal computers, workstations,
of derivative based approaches including Lagrangiamainframes and supercomputers. GAMS allow the
multiplier method have been applied to solve ELDuser to concentrate on the modeling problem by
problems [3].Many works have been around amaking the setup simple. The system takes carbeof t
Artificial Neural Networks (ANN) [4], Particle Swar  time-consuming details of the specific machine and
Optimization (PSO) [5], Genetic Algorithms (GA) [6] system software implementation [11].
Evolutionary Programming (EP) [7] Differential
Evolution (DE) [8].Conventional as well as modern2.1 Model Libraries
methods have been used for solving economic lodthe models in the GAMS Model Library have been
dispatch, various conventional methods like noriine selected because they represent interesting and
programming , mixed integer linear programming [9 sometimes classic problems. Examples of problems
Quadratic programming [10], Reported in thancluded in the library are production and shipmant
literature are used to solve such problems. firms, investment planning, cropping patterns in
agriculture, operation of oil refineries and

44



International Journal of Research in Advent Technology, Vol.3, No.9, September 2015
E-1SSN: 2321-9637
Available online at www.ijrat.org

petrochemical plants, macroeconomics stabilizatiomr B-coefficients. The latter is adopted in thipeaas
applied general equilibrium, international trade irper which transmission losses are expressed as
aluminum and in copper, water distribution networksp = N N N

and many more. In GAMS model library anotherpL >, > PBP+> B,R+B,

criterion for including a model in the library isat it =1L = _ .
illustrates the modeling capabilities GAMS offefer N the power balance criterion, an equality comstra
example, the mathematical specification of croppingust be satisfied, as shown in (1). The generated
patterns can be represented handily in GAMS. Rower shogld be the same as the_ total load demand
further example of the system's capability is ttyges Plus total line losses. The generating power ofheac
for specifying an initial solution as a startingigoin ~ 9enerator should lie between maximum and minimum
the search for the optimal solution of dynamidimits represented by (2), where Piis the poweitof

nonlinear optimization problems [12-13]. generator in MW; n is the number of generators t
system; PD is the system total demand in MW,
T T — x| represents the total line losses (in MW); and are,
Search fms respectively, the output of the minimum and
SeiilhEm:  |hreimans [ee [contbuer [oed~ maximum operation of the generating unit (in MW).
169 | TRAFFIC  Management Science and OR |MCP | Fenis M C Trat The total fuel cost functlon |S formulated as fwm
126 TRAMSMCF |Management Science and OR| MCF Dantzig, GO Trar
261 TRIG Mathematics MLF Pinter. /D Sirm| . N
204 | TRIMLOSS Engineering MINLP | Floudes, CA | Trirr MinF ;= Z F. (P) 4)
3158 TRNSGRID Mo Ferris, b C Grid o ! !
001 |TRNSPORT [Man nt Science and OR Dantzig, G B i=1
177 TSP Recreational Models MIP Kalvelagen, Tran .. .
s |Taee Rl Muddls M Kavclmgon [T Where Fi is the total fuel cost for the its generat
179 TSR3 Recreational Models MIP Kalvelagen, Tra (|n$/h) WhICh |S deflne by
180 TEP4 Rarreatinnal Modal= hAIP Kaluslanan Tra A 2 !
- : F.(P)=(a,P," +bP +c;) (5

Fig 1 GAMS model library 4 TEST SYSTEM

2.2 Programme Features of GAMS The Economic Load Dispatch problem based on
The most important features of GAMS are: traditional optimization technique GAMS has applied
» The model is independent from the solutiono the 3 generator and 15 generator test system.
method, and it can be solved by differentultiple generator limits and total generation cot
solutions methods by only changing the solver. the system is simulated in order to evaluate the
» The translation from the mathematical model t@orrectness and quality of the method. The datentak
GAMS is almost transparent since GAMS hag units and 15 units [15], the fuel cost constamtd
been built to resemble mathematical programminghe generator limits of a 3 generator and 15 geoera

models. systems are tabulated below in the appendix section
» Efficient handling of mathematical optimization
problems. TEST SYSTEM A: In this test system, the traditional

» Increase productivity and support maintainable optimization technique GAMS was tested on the
models . standard test system with 3 generators for the load
> Easyto apply (and compare) different solvers  jemang of 150 MW. Table.1 and fig 2 show that the
comparisons of the performance of the traditional
3. CLASSICAL ECONOMIC LOAD DISPATCH optimization technigue GAMS with the Genetic
PROBLEM algorithm.

The_ o_bjec'uve of the economic dispatch problemis t 16 1 comparisons of the performance of different
minimize the total fuel cost at thermal power pkant optimization techniques

subjected to the operating constraints of a powe:

system [14]. Therefore, it can be formulated Gﬂr{a;:;'_:mwt u;i%m u;";ﬁ“:f&d GAMS
mathematically with an objective function and two ’ s g
constraints. The equality an(_j inequality consteare Toad domand 15 0 0
represented by (1) and (2) given by

P, —(P;+P)=0 (1 n 32604748 34701 31945

p. . = p. <P, @) Fl 64580578 640074 67247

fmn — | IMax

: . 54030010 5511 3
For a given total real load PD the system loss$4 i B 4oL tonl S0
fur}ction of active power generation at each genegat [ Trammission Loss 139070 1390 3
unit. To calculate system losses, methods based 1 — _
penalty factors and constant loss formula coeffisie | Tofl wst(8h) LiesTals ligese 15737
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2.3419 MW

2.34047 MW

Conventional Alzebraic PSO algorithm Proposcd GAMS
method

Fig 2 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 accurady. So
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 globaltbes

TEST SYSTEM B: In this test system, the traditional solution. The traditional NLP algorithms like the
optimization technigue GAMS was tested on th&AMS use mathematical operations to achieve the
standard test system with 15 generators for thd lo®dest solution so they are always consistent and
demand of 2630 MW. Table.2 and fig 3 show that theonverge to the unique global minimum solution.
comparisons of the performance of the traditiondProposed method GAMS always found solutions with
optimization technigue GAMS with the Geneticglobal minimum or even near to global minimum of

algorithm.

total fuel costs.
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Fig 3 comparisons of the performance of different
optimization techniques
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