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ABSTRACT

Thi s study consi dered a predicti on nodel for thefirst ti nefail ure of power distributi on
transfor ners, studied the properties of certain nmodels particuarly for the reliahility
prediction nodel and fitted the distributionto the data on power hol di ng conpany of
N geriain Osun Ondog Oyo and Ekiti State This was witha viewto predictingthe first

ti me failure of power distributi on transfor ners.

Several statistical and mathe matical properties of Half exponential power distribution
were derived while the paraneter using maxi mumlikelihood nethod was esti mated
The shape scale and location paraneters were esti mated usi ng opti nizati on nmet hod
through R language This nethod gave the mmxi mum likelihood esti mate of the

paraneters which gave the best fit tothe Half exponential power distributi on nodel.

The behavi or of first time fail ure of power distri buti ontransfor ners was predicted with
the gi ven paraneters especialy when a si mulation of 50 000 sanpl es were esti mated
usi ng the rej ection sampl e techni que Under the sane condition this also fitted about

the shape and scal e para neters.

The study concl udedthat thefirst ti me tofail urefor transfor ners was predi ctabl e under

the condition set in N geria
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Chapter 1

INTRODUCTI ON

Reliabilitytheoryis a body of i deas, mathe matical nodels and nethods directedto
predict, esti mate understand and opti nai zethelife span distri buti on of systens and
their conponents (adapted from Barlowet dl., 1965). Reliahility of the system/(or
conponent) referstoits ahilityto operate properl y accordingto a specified standard
(Crowder et dl., 1991). Reliahilityis descri bed by t he reliahilityfunction S(x), whichis
the probabilitythat a syste m( or conponent) will carry outits nissionthroughti ne x
(Rigdon and Basy 2000). The reliahility function (also calledthe survival function)
eval uated at ti e xisthe probability P that the fail ureti ng, say X is beyond ti ne x
that is Pr{X > x}.

Reliahbilitytheoryis a general theory about systens fail ure It all ows researchers to
predict the age-rel ated fail ure ki netics for a systemof given architecture (reliahility
structure) and given reliahility of its conponents. Reliahility theory predicts that
even those systens that are entirdy conposed of non-aging elements (wth a
constant fail urerate) will neverthel ess deteri orate (fail nore often) withage if these
systens are redundant in irrepaceable elements. Aging therefore is a direct
consequence of systems redundancy. Reliability theory also predicts the late-life
mortality decel erati on with subsequent 1 eveling off, as well as thel ate-life nortality

plateaus, as aninevitabe consequence of redundancy exhausti on at extre ne d d ages.
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Reliahilitytheoryin general is essentialythe application of probabilitytheorytothe
modeling of failures and the prediction of success probability Modern probability
theory base many of itsresuts onthe concept of arandomvariab g its pdf’s andthe
cdf s Inthe case of reliability the randomvariable of i nterestisthetime tofailure T
We devel op the basic rel ati onshi ps needed by focusi ng on the probability that the

ti ne tofailure Tisinsome interval (¢t + &)

Pt <T<t+&) =Pr{t < T<t + &} (1D

The above probability in (1 1) can be related to the density and distribution

functi ons, and the resuts are

F(t+6t) — F(t)
5t (12)

Pr{t§T§t+5t}:f(t):

where F(t) andf(t) are the cdf and pdf (or the fal ure densityfuncti on), respectivel y.
divid ngby étin(12)andlet 6t -0 we obtai nfromthefundanental defintion of the

derivative the fact that the density functionis the derivative of the distribution

_dF(t)
functi onx )= dt (13

A early; the distributi on functionisthentheintegral o the density function

F(t) = ./o f(x)dx (14
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We note that the function F(t) is equival ent to the probability of failure by ti ne t.
Since the randomvariable Tis defined only for the interval [Q +o0) (no negative

ti ne), from(1 2) we can derive

F(t) = Pr{T < 1} — A f(z)dz 05
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