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This paper presents backtracking search algorithm (BSA) for solving economic dispatch (ED) problems
with considering valve-point loading effects, prohibited operating zones, and multiple fuel options. The
proposed method is an evolutionary technique of optimization with simple structure and single control
parameter to solve numerical optimization problems. It is a powerful method for effectively exploring the
search space of an optimization problem to ﬁnd the optimal solution within a low computation time.
Different test systems with up to 160 generating units have been used to show the performance of BSA to
solve ED problems with high nonlinearities. The results are compared with several methods of optimization to verify the high performance of BSA for solving the ED problems. Statistical analysis of the
results among 50 independent runs has been carried out to validate the BSA as a highly robust method.
© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction
Economic dispatch (ED) is considered to be a fundamental
economic operation issue in power systems. It aims to determine
the schedule of generating units to supply a speciﬁc power demand
subject to the network and generators' constraints.
Economic dispatch (ED) problem as an optimization problem is
composed of an objective function and several constraints. Previous
attempts to solve the ED problem have employed the classical
methods of optimization known as conventional techniques. In
these methods, technical and practical constraints of the generating
units and the network have to be simpliﬁed/ignored owing to the
limits of these methods. Such simpliﬁcations divide into two sections. One is associated to the accuracy of the cost model of the
generating units especially for different types of fuels or to consider
the valve-point loading effects [1]. Another relates to the network
topology, either ignored or limited to considering only the total
transmission network loss [2].
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The objective of economic dispatch is usually to minimize the
generation cost in the power system. Traditionally, the cost function of a generating unit is modeled by a quadratic cost function to
make the ED a convex problem to be solved by the classical
methods. In this case, an analytical solution is proposed in Ref. [3]
for solving convex ED problem in a basic form without considering
the transmission network loss. Another analytical approach is
presented in Ref. [4] for solving the problem by incorporating the
transmission loss. However, it has not produced accurate results
because of an approximation technique used in the power balance
equation. So, it is improved in Ref. [5] and is combined with an
iterative method to produce the exact solution to the convex
problem. Quadratic programming [6], interior point technique [7],
fast lambda iteration [8], lagrange relaxation (LR) [9], and linear
programming [10] are other examples of classical methods
addressing the ED problems.
In the real world, an ED problem is non-convex with high
complexity, so the application of the classical methods is restricted.
Although Maclaurin series [11] approximation is employed to solve
the non-convex ED problems, it leads to a non-optimal solution. In
addition, Dynamic programing (DP) among the classical methods
has been proposed to solve the ED problem with no restriction on

