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Abstract

Unit Commitment problem has been used to plan power generation over a given time horizon
is the most important economical schedule in the power systems. Economical schedule of
committing and dispatching generation units while all constraints are met for generation units.

Since electricity cannot be stored in large scale, system is providing power for demands by using
the power generating units that are in the circuit and optimal power flow tool in the instantaneous
and scheduled way. To meet this electricity demand at lowest cost, power generation units have
to be scheduled in a certain way.

Alteration in the load during the day and increasing it at peak hours will lead to use of expensive
units to supply the load and thus increase the costs of power generation. On the other hand, the
loading of network lines at peak times is close to its limit and imposes congestion cost to the
system.

In recent years, D-FACTS devices have been deployed based on power electronic devices.
D-FACTS devices such as Distributed Series Reactor (DSR) and Distributed Static Series
Compensator (DSSC) can be used to modify power dispatching and eliminate congestion in
transmission lines by changing the impedance of lines. The ability of DSR modules to control
the flow of power can be employed in parallel transmission lines or in loop configurations to
direct some portions of the flow from one line to another line(s).

In this thesis, we solve unit commitment problem along with the various constraints of the
generating units in the first step. Then in the next step, by using DC optimal power flow tool, to
investigate the effects of D-FACTS devices on reducing unit generation costs in a 24-hour
scheduled period for unit commitment. Also investigate the optimal use of these devices in
controlling power flow and increasing the system power transfer capacity.

Keywords: Unit Commitment, Economic Dispatch, D-FACTS Devices, Optimal Power Flow,

Congestion Cost.
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