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ABSTRACT

The reliability of a simple production - storage
system in meeting a constant known demand at rate D is
analyzed. This system consists of a production facility
subject to stochastic failure and repair processes and a
storage facility of fixed capacity. When operable, the
production facility is assumed to produce at rate M > D
until the storage facility is full and then at rate D.
Expressions are developed for the fraction of time demand
is met and the probability distribution of the contents

of the storage facility.
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Thus the expression developed for P(X) in case B may
be easily modified to yield the probability of an empty tank
in this case. 1In particular, if X = X, the fraction of time

S* that demand is met is given by

st = 1 - "%/ (1+u'T);

and, if X/(m+l) =< X < X/m, where m is a positive integer,

the fraction of time that demand is met is given by

where

m . =1 A=
(L+u'®) (] (-p?t KX guix,
i=0 )

I

N
m

When both up-time and down-time are constant (T and T'

respectively) there are three cases to consider:

(1) If T'D < X and T(M-D) = T'D, (this includes cases in
which T(M-D) 2 X and T(M-D) < X) then, after the first
production cycle, the tank will never be empty, so
S* = 1,

(2) If T'D > X and T(M-D) 2 X, then during each down-time

cycle following the first production cycle the tank will
contain product for a period of length X/D, and

S* = (T+X/D)/(T+T") = S + (1-8) (X/X') .
(3) If T'D > T(M-D) and T(M-D) < X, the tank will eventually

be empty and never be full afterwards, and

T + T(M-D)/D

e = S + S/w = SM/D.

S* =

In all three cases the dynamic inventory will form a
simple sawtooth pattern with flat parts wHere the storage tank
is empty or full. Hence P'(x), the steady state probability
of the tank having contentslx, will have the same value for

all feasible x e (0,X). 1In case 1,
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