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ABSTRACT

Currently, several transmission planning
techniques are available for application.
Those avallable techniques involve different
planning assumptions which often lead to

subeoptimal, but not optimal, results.

The main objectives of +thls thesis are to
develop algorithms and digltal computer programs
necessary for solving transmission planning
problems. In this theslis, a new flexlble and non-
linear transmission planning model is proposed.
The model can be applied to both static (slngle
time step) and dynamic (multi time step) planning
modes. In the proposed model, the cost function
includes an accurate representation of the £ixed
cost of potential transmission lines and
substations, the operating cost, and cost of
losses for all existing and potential substations
and transmission 1llnes. The cost function |is
minimized subject to demand satisfaction
constraints, line and substation capacity
constraints, plant capaclty constraints, stablllity
conatraints and 1loglec constralnts. In addition,
different operatlng voltage levels, accurate power
flow in each part of the system, interest and
inflation rates are included In the newly

developed model. One of the main feature of this

work is the developmenrt of a new modified
contingency analysis model. This _model 1s wvery
Important and useful in securing system
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rellablllity. Single, multiple, and severe
contingency tests can be easly handled by this

model . Applicétion of the developed model and
comparision with other avallable models
results [25), have shown that the model is

accurate, efficient and easy to apply.

This thesls is devlided 1into £flve chapters,

In Chaptexr I, general introduction 1in  which
previous work is reviewed and the scope of the
thesls Is outllined. In Chapter 1I, mathematical
modelling of the transmission planning and
algorithms are described, In Chapter 1II, the
Application of the model contalning three different
modes of . study ; statlic, Pesudo- dynamlé and
bynamlc¢ modes and a comparison between them are
presented. In addition, many different planning
voltage levels (220 kv, 340 kv, 500 kv and 750 kv)'
are discussed and compared. In Chapter IV, a
contingency analysis model and its application
including some cases study for the purpose of

reliability criterion are presented. In Chapter V-

concluding remarks are stated.
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