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PREFACE

The interest in Reliability theory currently
exhibited by engineers, mathematicians, economists
and indusirial managers has stimulated the publication
of many papers. Proklems in reliability thecry are
eXtremely varied. Though, it is commonly that papers
should appear expounding reliability theory from many
points of view. The present thesis deals with analy-
tical methods for studying some problems in reliability
theory from many points of view. This thesis cocnsists
of three chapters and two appendices for ccmputer prog-

rzms developed in this thesis.

The first chapter considers two models for two
dissimilar unit cold standby redundant sys-em with
partial failure and twc types of repairs. Tach model
consists of twe dissimilar units. In the first model,
the operative unit carn either be in normal or partial
failure mcde, when it fails from the partial failure
node, it undergoes minor repair. Afrter repairing iz
becomes operative. If this unit fails again, it goes
T0 major repair after wﬁich it becomes as gcod as neaw.
The standby 4nit has cne mode of oceraticon, namsly :
normal mode, wheresas the standby unit fails without

passing through the partial failure mode ard after
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repair, it again becomes as gcood 25 nNeW. Ir the second
model, each unit has three modes of operaticn, normal
mode, partial failure mede and total failure node.When
a unit is in total failure mode, it goes to either
major or minor repair with prieri probability. All the
random variables concerning failure and repair times

are general distributed.

Using the results of regenerative process, explicit
expressions for Laplace transform of the reliability
function, mean time to first failure, pcintwise and
steady state availabilities for beth models have been
obtained. The results in [8,9] have been derived as
special cases from the results of this chapter. The

material of +this chapter has been accepted for publi-

Q

~ation in "Journal of Microelectronic and Reliabilitv",

frngland (1989).

The second chapter investigates the probabilistic
behaviour of *“wo unit warm standby mcdels having one
regular and one expertArepairman. An expert repalrman
is called to the system, if the regular rerairman is
rot able to complste the repairs within some toleraktle

time. In the first modsel, we assume that the regular
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repairman can always repair the failed unit from standby
state. 1In the second model, the regular repairman some-
times may not be able to do the repairs of the above
nature within some tolerable time and the expert is used
for in case of either the standby unit failure or opera-
tive unit failure. All random variables concerning
failure, repair and tolerable times are aribitrarily
general distributed. Using the results of regenera-
tive process, explicit expressicns for Laplace trans-
form of the reliability function, mean time to first
failure, pointwise and steady state availabilities,
busy period analysis for regular repairman and expert
repairman, expected number of calls for the expert re-
pairman and cos: analysis for both models have been
Cbtained in the steady state. The results in [27 lhave

bean derived as special cases from the results of this

The thirg chapter investigates the stochastic be-
havicur of three models for twe dissimilar vnit cold
standby repairable systems. In these models different

types of repairmer are empleoyed.

In the first model, the repairman is always with

the system. In the second model, the repairman comes
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immediately at the failure of & uni<t, but in the third
model, he takes some random time in reaching the system.
A1l randem variables concerning failure, repair and

arrival time are arbitrarily distributed.

Using the results of regenerative process, explicit
expressions for Laplace transfcrm of the Reliability
function, mean time to first failure, pointwise angd
steady state availabilities, busy pericd analysis, ex-
pected number of (ordinary and immediate) visits by the
repairman, expecied number of repairs for {(ordinary and
immediate) visits of repairman and cosi analysis have

been obtained ir the steady state. The results in[26]

{2
)
)

Fave been derive special cases from the resulws cf

tnis chagter. The material of this chapter has been

(1

accected for publication in "Sournal of Micrcelec=rcnic

Tne first arpendix consists of a computer programme,
toe compute the mean time to first failure for the diffe-
rent models of the three chapters in zhis thesis. 2alsc

we give a graphical representation for each model.

The secord atpendix ceonsists of z computer srogramms,
tc compuze the crofits for the several models discussed

in the sescond chap*er and third chapter. Also we give
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epresentation for each model.
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TWO MODELS FOR TWO DISSIMILAR

UNIT COLD STANDBY REDUNDANT

SYSTEM WITH PARTIAL FAILURE AND
TWO TYPES OF REPAIRS
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CHAPTER I

TWO MODELS FOR TWC DISSIMILAR

UNIT COLD STANDBY REDUNDANT

SYSTEM WITH PARTIAL FAILURE AND

TWO TYPES OF REPAIRS

This chapter deals wix “he availability function
and the mean time tc the firs+ failure for two models
of a cold standby redundant svstem with +wo different
types o©f repair. Each model consists of <wo-dissimilar
ctrizs. In the first mnodel, the operative unit has two
rcdes  of operation, necrmal mede and par+tial failure
reode. The standby unit has cne meds of operation, ncrmal
mede. In the sscond rodel, each utnit ras <hree mcdes
cf  opsration, rnormal nmods, zTartial failure mcde ard
Tozal failure mcde 3ozl models are analvzed by semi-
“farkev  precess  tschnigue,  assuming  that  the  failure
time and  repailr time distributions are general and
arbitrary. Scme reliability mTeasares of  interest  to
system desingers as well as operations managers nave
been cbtairned. Morecver, we give Computsr prcgrammes
Zor calculating the MISF fpr =2ach Tcodel fsee arrpenciyx
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