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ABSTRACT 

Thi s st udy consi dered a predi cti on model  f or  t he first  ti me f ail ure of  po wer  di stri buti on 

transf or mers,  st udi ed the properti es of  certain model s parti cul arl y for  t he reli ability 

predi cti on model  and f itted t he di stri buti on to t he dat a on po wer  hol di ng co mpany of 

Ni geri a i n Osun,  Ondo,  Oyo and Ekiti  St ate.  This was  wi t h a vi e w t o predi cti ng t he fi rst 

ti me fail ure of power distri buti on transf or mers. 

Several  statistical  and mat he mati cal  properties  of  Half  exponenti al  po wer  di stri buti on 

were deri ved whil e t he para met er  usi ng maxi mu m l i keli hood met hod was  esti mat ed.  

The shape,  scal e and l ocati on para met ers were esti mat ed usi ng opti mi zati on met hod 

t hrough R l anguage.  Thi s met hod gave t he maxi mu m l i keli hood esti mat e of  t he 

para met ers whi ch gave t he best fit to the Half exponenti al power di stributi on model.  

The behavi or  of  first  time  f ail ure of  po wer  di stri buti on transf or mers was  predi cted wi t h 

t he gi ven para met ers especi all y when a si mul ati on of  50, 000 sa mpl es were esti mat ed 

usi ng t he rej ecti on sampl e t echni que.  Under t he sa me conditi on,  t his al so fitted about 

t he shape and scal e para met ers.  

The st udy concl uded t hat  t he first  ti me t o f ail ure f or  transf or mers was  predi ctabl e under 

t he conditi on set i n Ni geri a.
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         Chapt er 1 

I NTRODUCTI ON 

Reli ability t heory i s a body of  i deas,  mat he mat ical  model s,  and met hods  di rect ed t o 

predi ct,  esti mat e,  understand,  and opti mai ze t he life span di stri buti on of  syst e ms  and 

t hei r co mponents (adapt ed f ro m Barl ow et  al .,  1965).  Reli ability of  the syst e m ( or 

co mponent)  ref ers t o its ability t o operate properl y accordi ng t o a specifi ed st andard 

(Crowder  et  al.,  1991).  Reli ability i s descri bed by t he reli ability f unction S(x),  whi ch i s 

t he probability t hat  a syste m ( or  co mponent)  will  carry out  its mi ssi on t hrough ti me x 

( Ri gdon and Basu,  2000).  The reli ability f uncti on (al so call ed t he survi val  f uncti on) 

eval uat ed at  ti me x  i s the probability P,  t hat  the f ail ure ti me,  say X,  is  beyond ti me x 

t hat is Pr{X > x}.  

Reli ability t heory i s a general  t heory about  syste ms  f ail ure.  It  all ows  researchers t o 

predi ct  t he age-rel ated fail ure ki neti cs f or  a syste m of  gi ven architecture (reli ability 

struct ure)  and gi ven reli ability of  its co mponents.  Reli ability t heory predi cts t hat 

even t hose syst e ms  t hat  are entirel y co mposed of  non- agi ng el eme nt s  ( wi t h a 

const ant  f ail ure rat e)  will  nevert hel ess det eri orate (f ail  more often)  with age,  if  t hese 

syste ms  are redundant  i n i rrepl aceabl e el eme nt s.  Agi ng,  t heref ore,  i s a di rect 

consequence of  systems  redundancy.  Reli ability t heory al so predi cts t he l at e-life 

mort ality decel erati on wi t h subsequent  l eveling off,  as well  as  t he l ate-life mort ality 

pl ateaus, as an i nevitable consequence of redundancy exhausti on at extre me ol d ages.  
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Reli ability t heory i n general  i s essenti all y t he appli cati on of  probability t heory t o t he 

modeli ng of  f ail ures and t he predi cti on of  success probability.  Modern probability 

t heory base many of  i ts results on t he concept  of  a rando m vari abl e,  its  pdf’ s,  and t he 

cdf’ s.  I n t he case of  reliability,  t he rando m variabl e of  i nt erest  i s t he time  t o f ail ure,  T.  

We  devel op t he basi c rel ati onshi ps needed by f ocusi ng on t he probability t hat  t he 

ti me t o fail ure T is i n some i nterval (t, t + δt) 

 P(t ≤ T ≤ t + δt) ≡ Pr{t ≤ T ≤ t + δt} (1. 1) 

The above probability i n ( 1. 1)  can be rel ated t o t he density and di stri buti on 

f uncti ons, and t he resul ts are 

 Pr  (1. 2) 

where F(t)  and f (t)  are t he cdf  and pdf  (or  t he fail ure density f uncti on),  respecti vel y. 

di vi di ng by δt  i n ( 1. 2)  and l et  δt  → 0,  we obt ai n from t he f unda ment al  defi niti on of  t he 

deri vati ve t he f act  t hat  t he density f uncti on i s t he deri vati ve of  the di stri buti on 

f uncti on:  (1. 3) 

Cl earl y, the di stri buti on functi on is then t he i ntegral of the density f uncti on 

  (1. 4) 
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We  not e t hat  t he f uncti on F(t)  i s equi val ent  to t he probability of  f ail ure by ti me t.  

Si nce t he rando m variabl e T i s defi ned onl y f or t he i nt erval  [ 0,  + ∞) ( no negati ve 

ti me), from (1. 2) we can deri ve 

  (1. 5) 
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