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Abstract

The main goal of this thesis is to make a suitable model for Iran’s reactive power market.
At first, the structure of reactive power market at different countries and reactive power
management methods are studied. The aim is to analysis the methods that are used for
coordination of technical and economical issues. Considering the current methods can help
to make a suitable plan for Iran reactive power market. Next, by analyzing the installed
reactive power capacity of generators and the loads’ reactive power consumption, the
possibility of starting Iran’s reactive power market is analyzed. As reactive power
scheduling is a nonlinear optimization problem with the possibility of trapping in local
optima, particle swarm optimization problem is developed to confirm the global optimum.
The efficiency of the proposed algorithm is examined by scheduling reactive power in a 14
bus power system. Two methods for reactive power scheduling are presentedIn the first

method, active and reactive power markets are scheduled sequentially. The aim of reactive
power market scheduling is to minimize deviation from the active power scheduling, active
power loss and opportunity cost of reactive power producers. In the second method, active
and reactive power markets are scheduled simultaneously. The aim of second method is
minimizing the total cost of active and reactive power generation. These methods are
applied to a 7 bus test system and Khuzestan electric utility and the results are compared.
The produced reactive power of each unit is composed into two components. One
component is necessary to support the units’ active power and the second is used to supply
loads. A generalized tracing method for determining these components is presented. The
first component is considered as the mandatory part of reactive power generation of each
unit. The proposed method is applied to a 7 bus test system and Khuzestan electric utility

and the results are analyzed.



