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The decision problem concerning the optimization of the maintenance
policy and the selection of the planned sale date for a machine subject
to random deterioration and random catastrophic failure is considered
from a control-theoretic viewpoint. The formulation of the problem 1s
based on the well-known model by Thompson [2],.which‘is, however, comp—
letely deterministic: the machine cannot fail and its deterioration with
age obeys a given deterministic law..Alam et al. [1] have presented a
model where the random nature of both the deterioration and the life-time
of the machine have been taken into account. In their model, however, the
maintenance policy only is optimized, the option of selling a still oper-
able, but perhaps already worthless and unprofitable machine is not taken
into account. In order to avoid such an improper optimum for the problem,
simultaneous optimization of both the maintenance policy and the sale date
of the machine must be carried out also in the case of random deteriorat-
" ion and random life-time.

In the present model both the deterioration rate and the 1life-time
of the machine are considered as random processes. This means that also
the salvage value of the machine and the net present value to be maximiz-
ed become stochastic processes. The salvage value and the deterioration
rate are treated as state variables and the maintenance expenditure as a
control variable. Because of the stochastic state equations the model
gets the form of a stochastlic optimal control problem.

The stochastic maximum principle is applied to derive the conditilons
for the optimal maintenance policy and for the optimal planned sale date
toc maximize the expected net present value of the machine. An analytic
solution for.the probliem. is found.in the special case.when some of the

random processes are independent of time and thus simply random variables.

The case of cone particular life-time probability distribution, the
exponential case, is analyzed in full detail. The parameter of the dist-
ribution, i.e. the failure rate of the machine, is shown to have an inte-
resting and important economic interpretaztion. It may be interpreted as a
risk premium which can be used to adjust both the production rate and the
discount rate to a higher level in order to get for the stochastic prob-
lem a deterministic certainty-equivalent problem.
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