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ABSTRACT 

Thu management and control of recoverable items inventory 

of sub—system is of vital importance for the efficient perfor-

mance of the system since the bulk of thu 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 these organiza-

tions the failed recoverable item is replaced from their 

stock pool in the second echelon locations called bases while 

the first echelon location called the depot stocks the items 

for issue to bases and also has repair facility to repair 

failed recoverable items. So far in all tho models available, 

the decision variable 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 for a two—

echelon repair inventory system. This study is devoted to 

developing models of this nature and solution methodolocies 

to solve the models. 
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The locational decisions of the problem considered get 

further complicated when the optimal (near optimal) loca-

tions obtained may be an existing structureol reserved 

forest, airport, lake etc. Hence, forbidden regions which 

noithur purmit Si locntion in thoir intorior nor nllow pnosnge 

through them are to be incorporated as constreints in the 

models. In order to facilitate the computations of shortest 

. constrained distances in the presence of forbidden regions, 

algorithms were developed to compute the r.hortest constrained 

distances between any two points in the plane in the presence 

of forbidden region(s) with shape of a single convex polygon/ 

a single circle/two convex polygons/two circles. 	Where 

available test problems for a single facility location pro-

blems in the presence of forbidden regions were solved. 

The location—allocation models for a two—echelon repair—

inventory system in the presence of each of the forbidden 

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-

iveness of direct search technique was established by 

solving test problems for unconstrained location—allocation 

problems available. 
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In order to hovu nn integrntod 10611)n of a two—ccholon 

repair—inventory system, thu averape repair cycle of a 

recoverable item at the depot and the exrected failure rate 

of recoverable items at the bases are conbidered as decision 

parameters in addition to thu location — allocaLion decisions 

and an integrated model WPS developed . 	ho iterutive alijo- 

rithm was presented to solve the integrated model. 

• Some times, it may so happen that the optimal (near 

optimal) location for the depot obtained ray still not be 

suitable to the management due to some internal organiza-

tional reasons and it may be desirable to hava feasible 

alternative decisions at slightly higher ousts. In order to 

facilitate this, iso—cost curves around the optimal (near 

optimal) location at steps of increasing total cost levels 

are drawn. An algorithm was developed to deter,ine the 

iso—cost points for a desired objective function value. 

A number of cprves were drawn for each problem. Throughout 

this work the performance criterion considered is the total 

expected system cost per period and the constraints are in 

the form of forbidden regions. An attempt has been made in 

this work to develop realitic models and solve them for an 

integrated design of a two—echelon repair—inventory system. 
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