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ABSTRACT

Power system planners are constantly faced with the problem of finding
the optimal way of designing, constructing and operating their systems to

satisfy variable consumer demands in an environment of uncertainty.

0f the numerous phases of power system planning, the areas of long term
generation planning, rese;voir operation planning and transmission system
planning have been selected fo% the studies reported in this thesis. The
presence of inherent uncertainty in all these phases is recognised and

the use of probabilistic salution methods is emphasised thraughout.

.—The application of long term generation blanning procedures to various

ﬁbuer systems is illustrated and an ihte:%dfive solution strategy is
discussed. As the computing times for' the integer optimisation techniques

-agé general1y high, a method of-modifying the system -constraints to reduce

'“gﬁpﬁphting.tihes Qithdut.iosing the Beduracy of lthellsolution is developed..

Reductions of-computing times by up to 4Q% havéabeen realised using this

method of modified constraints.

The uncertainty in water inflow to long term storage reservoirs is dealt
with by using stochastic dynamic progfamming techniques. The optimum use
of water storage in.a mixed hydro-thermal system to reduce thermal pouwer
generation is illustrated. tascaded or parallel operated hydro plants
can be simplified to a single equivalent reservoir using the composite

reservoir representation.

Adequacy of the transmission system is tested by.calculating the
reliability parameters at each consumer load point and also calculating
overall system performance indices. As these indices are compatible
with those used for distribution system reliability evaluation, they

form a set of starting values for these studies. The applicability of



the method to medium sized power systems is demonstrated by using the

Sri Lanka power network as an example.

Other areas which need to be éxplored more are identified and suggestions

are made for further developments.
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