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Keywords: Abstract: Multi-area economic distribution of load (MAED)
load economic dispatch is a generalization of the basic problems of economic
environmental emission distribution of load (ED), which evaluate the optimal power
rotational reserve distribution of multiple areas in terms of operating costs. In
particle swarm multi-objective the following parts of this paper, the concept of MAED is
optimization extended to  multi-regional economic/environmental

distribution (MAEED) by considering environmental issues.
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advanced particle optimization (MOPSO) algorithm was
expressed to deduce its Pareto optimal solutions, during the
optimization process. The transmission limits of
communication lines were expressed as a set of constraints to
ensure the security of the system. In addition, the rotating
storage area was to increase the reliability of the system. A
reserve sharing pattern was applied to ensure each region's
capability to meet reserve demand. The simulation was based
on the four-zone experimental power system, and it showed
the effect of the proposed optimization process and the
effects caused by different issues.
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Introduction environment, and it can be in the form of bird

Swarm Intelligence (SI) is mainly defined as the  flocks, ants, bees, and so on. Introduced by [85]
behaviour of natural or artificial self-organized, for optimizing continuous nonlinear functions,
decentralized systems. Swarms interact locally  Particle Swarm Optimization (PSO) has defined
with each other or with external agents, i.e. a new era in SI. PSO is a population based
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method for optimization. The population of the
potential solution is called swarm, and each
individual in the swarm is defined as a particle.

Materials and Methods

In this paper, a method of economic dispatch in
power systems is proposed to decrease the
environmental emission using a multi-objective
particle swarm optimization algorithm. The
proposed scheme included three parts as (1) the
effects on steady state conditions, (2) the effects
of economic dispatch on load-frequency control,
(3) The optimal combinations of load dispatch to
reduce emission. The swarm optimization
algorithm was considered the main logic for
decreasing the cost and emission in this paper.

Results

In order to evaluate the proposed scheme through
power system operating conditions, the proposed
economic dispatch technique were evaluated, in
which proper decisions, based on the network
load response, with the aim of reducing the cost
and emission were estimated. The effectiveness
of the proposed scheme was evaluated on a test
system consisting of different rotational reserves.
Results showed the proper performance of the
proposed approach to improve power system
resiliency and to decrease the environmental
emission in the presence of load conditions in
real time operating conditions.

Discussion and Conclusion

In this study, the MOPSO algorithm was used to
solve the ED problem considering emissions in a
power system with various constraints. To obtain
satisfactory results, the problem was solved by
taking into account the operating and emission
costs in a separate mode. Next, the problem was
solved by trading off between two contrasting
objective functions-- i.e., operating and emission
cost functions-- for simultaneous minimization.
This process was analyzed in two modes, without
and with inter-area system. As the results
indicate when two objective functions are
optimized simultaneously the related costs are
highly reduced. Comparing the results obtained
with those produced by the method, it was
observed that the MOPSO  algorithm
outperformed in terms of its accuracy and
convergence speed. Besides, as results also
show, if two cost functions of pollution and
exploitation are optimized simultaneously,
without considering inter-area speed, their values
will be greater on the condition that the inter-area

speed is to be considered.
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