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ABSTRACT

The main purpose of this %hesis is to apply %the estimation
thzory and statistical methods for the evaluation of the
reliability of both tommunication systems and electric power
systems. This thesis contains the basic principles of
reliability evaluaticon in systems, where different
configurations of systems connection were presented and analyzed
fram the point of view of probability of failure. Some dynamic
parameters related to reliability evaluwation are defined and
discussed such as system availability, mesn up time, mean down
time and mean time between failures. There are two examples the
first is communication network reiiability and the second is the
satslitte commupication system reliability, where different
criteria are used for each example. A survey of the generating
capacity adeguacy «criteria wutilized by power wutilities and
systems is presented. Befinition and the mathematical analysis
of the most widely adopted reliability indices of geperation
planning is illustrated. A review of different statistical
gstimaticn is presented. The maximum lIiklihood method is
recomnmended to better estimate the load duration curve which
will be used for evaluating the reliability index. The 1oad and
generation models of the Egyptian unified power system are
developed. The analysis carrvied out in this thesis used
i0TUS/123 software program as a3 tool for the development of the
load model. A series of loss of lead expectation (LOLEY studies
are carried out using a computer program for future different
study scenarios, and for the gemeration expansion plan proposed
and adopted by the Egyptian Electricity Authority. The studies
of this thesis, detersine different generation expansion glans
{timing and size of additicnal generation units ) depenrding upon
different scenarios. The studies also, yield the effertive
capacities of the additional generating units as well as the
equivelant percentage reserve margin which corresponds to
different LOLE values.
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