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Abstract

Due to the limitations that exist in the centralized control method, nowadays mainly distributed methods are used to solve the problem of optimal power
flow in multi-area power systems. In distributed methods, each area solves its optimization problem by coordinating the neighboring areas, but
completely independently, that is, the optimization problem is divided into several sub-problems. In this article, three decomposition methods, namely
the adjustment at the dummy boundary bus method, the exchange of adjacent boundary variables method and the coordination method by the power of
the tie line, to solve the problem of control of voltage and reactive power in multi-area power systems, are introduced and compared with each other
and with the centralized method. The common point of these three methods is that they all use the Lagrange relaxation method to remove complex
constraints. Examining the simulation results shows that the adjustment at the dummy boundary bus requires more iterations than the other two methods
to achieve convergence, but the results of this method are closer to the results of the centralized solution method, its means, this method has lower sub-
optimally. Also, unlike the centralized method that requires a lot of information exchange, the decomposition methods are less dependent on the
exchange of information between areas, and among them, the method of adjustment at the dummy boundary bus requires the least exchange.
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Introduction

Due to the disadvantages of the centralized solution methods, today the distributed solution methods of optimization problems are more attention. To
distributed solution of voltage and reactive power optimization problem, two methods, external network equvalent and decomposition methods have
been used. decomposition methods have different approaches. In this article, we will introduce these approaches and also compare the results of these
methods with each other and with the centralized solution method.

Proposed Work and Methodology

In this paper, three decomposition approaches called adjustment at dummy bus, exchange adjacent boundary variables and the P and Q equivalent
method have been investigated. These methods have been compared from the point of view of three important criteria for evaluating distributed solution
methods, i.e., the number of iterations required to convergence, the amount of suboptimality, and the amount of information exchanged between areas.
The results of solving the voltage and reactive power optimization problem by these solution methods have been compared with each other and with
the results of the benchmark solution method which is the centralized method.

Conclusion

In examining the results obtained from solving multi-area optimization problem by different decomposition methods, we find that the method of
adjustment at dummy bus, which is one of the optimization problem decomposition approaches, has less sub-optimality, but in this method the number
of iterations needed to achieve convergence is more. Also, the method of exchange adjacent boundary variables, which is another approach to
decomposition the optimization problem, converges with a higher sub-optimal value, despite the required number of iterations being less. Solving the
distributed problem by the P and Q equivalent solution method also obtains similar results to the exchange adjacent boundary variables method.
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