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ABSTRACT

The management anu control of recovercble items inventory
of sub-syctem is of vital importance for the efficient perfor-~
mance of the system since the bulk of tne spare parts inven-
tory investment is in recoverable items in any large industrial
activity, military organizations etc. Also, since the operat-
ing systems are geographically widespread in thuse organiza-
tions the failed recoverable item 1is replaced from their
stock pool in the second echelon locations called bases uhile
the first echelon location called the depot stocks the items
for issue to bases and elso has repair facility tc repeir
failed recoverable items. So far in 211 the models available,
the decision varisble that has been considered is allocation
of serviceable items to each of the locations such that the
total expected backorders are minimized subject to a budgetary
constraints. However, there is a need to consider the location
of the depot also as a decision variable when designing a
repair-inventory system for a new equipment or to redesign
the existing system. Also, the average repair cycle time of
the recoverable item at the depot and the failure rate of the
recoverable items at the bases are two other controllable
decision variables to have an integrated design four a two-
echalon repair inventory system. This study ic devoted te
developing models of this nature and solution mecthodolocics

to solve the models.
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The locational decisions of the problem considered get
further complicsted when the optimal (near optimal) loca-
tions obtained may be an uxisting structure,os reserved
forest, éirport, lake ete. Hence, forbidden reqgions which
naithor pormit a location in their intorior nor nllou passags
through them are tu be incorporaled as congstreaints in the
models. In order to facilitate the computations of shortest
_constrained distences in the presence of forbidden regions,
algorithms were developed to compute the chortest constrained
distances betwesn any two points in the plane in the pressenco
of forbidden region(s) with shape of a single convex polygon/
a single circle/two convex polygons/tuo circles. Whers
available test problems for e single facility location pro-

blems in the presence of forbidden regions wsere soclved.

The location-allocation models for a two-echelon repaif-
inventory system in the prasence of each'of the forbiddsen
region(s) mentioned above were developed and solved for a
number of problems., The locational aspect of the model
was solved using direct search technique due to Hooke and
Jeaves since the objective function is non-covex and the
alloctional aspect using iterative algorithms. The effect-
ivenass of direct search technigque was ssteblished by
solving test problemg for unconstrained location-allocation

problems available.
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In ordor to have an integrated dusign of o two-ccholon
repair-inventory syctem, the averace repailr cycle of a
recoverable item at the depot and the exprected failure rate
of recoverable iteme at thu bases are congidered as decision
parsmeters in addition to the locotion-zllocstion declgions
and an integyrated model wes developed . hn lterative zlyo=-

rithm was presented to solve the integrated model.

Some times, it may so happen that the optimal (near
optimal) location for the depot ootained may ctill not be
suitable to the management due tu some internel organiza-
tional reacons and it may be desirable to hgzve feasible
alternative decisions at slightly hicher cucts. In order to
facilitate this, iso-cost curves around the optimal (near
optimal) location at steps of increasiny total cost levels
are draun. An algorithm was developed to deterwine the
iso-cost points for a desired objective function value.

A number of curves were drawn for each problem. Throughout
this work the performance criterion concidered is the total
expecled system cost per period and the constraints are in
the form of forbidden regions. An attempt has been made in
this uwork to develop realictic models and sclve them for an

integrated design of a two-echelon repair-ipventory system.
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