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ABSTRACT 

Investigations reported in this thesis consider the problem 

of optimal provisioning of expensive and slow moving spares in multi—

echelon repair—inventory systems pertaining to important public uti-

lity sectors, like road transport corporations, with the general 

theme of achieving total effectiveness by developing integrated 

logistics systems for such organisations. The thesis consists of 

ten chapters, divided into six sections. 

The first section consists of two chapters. In the first — 

introductory chapter, the functional importance and types of inven-

tory systems; the relevance, structure, characteristics and para-

meters of the general multi—echelon and multi—echelon repair—

inventory systems are discussed. In the second chapter, the general 

multi—echelon inventory systems are classified and reviewed in a 

consolidated manner with pictorial and tabular schemes, whereas, 

the available literature on multi—echelon repair—inventory systems 

is reviewed extensively. 

In the second section consisting of one chapter,a'total system 

cost'model is developed for a two—level repair—inventory system, 

using which, optimal inventory policies are evaluated to minimise 

the total system cost for a metropolitan bus transport corporation. 

The individual and joint impacts of optimal location and mainte-

nance effectiveness of the central facility on the system perfor-

mance and spare stock are investigated. 
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The next section consists of four chapters. Here, a computer 

simulation model is developed for the two—level system. The vali-

dity, adequacy, applicability, adaptability and predictability of 

the model are statistically verified, and the evaluation of optimal 

policies for the Transport Corporation is carried out. With 	the 

help of suitable simulation models, the effects of incorporating 

cannibalization and transhipment individually and jointly, on the 

system performance and spare stock are investigated. The observa-

tions are statistically analysed using the Analysis of Variance and 

Spectral Analysis. 

The fourth section with one chapter, presents an alternative 

system in three—level configuration with a total cost model. Optimal 

inventory policies are evaluated for the proposed system. The effects 

of configuration and number of echelons on the performance and spare 

stock of multi—echelon repair—inventory systems are investigated. 

In the fifth section consisting of one chapter, the effect of 

budget constraints on system performencc, namely, system availability 

and total system cost are investigated. Using suitable approxima-

tions, mathematical models and solution methodologies are developed 

to determine optimal inventory policies (spares provisioning/ration-

ing) for various budgetary levels, in order to maximise the system 

availability end minimise the total system cost. 

In the last section, that is in the concluding chapter, the 

summary of the research/findings is given; the contributions/develop-

ments of the research are highlighted; the limitations/shortcomings 
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are listed and the possible extensions/problees for future research 

are suggested. 

An extensive bibliography is included on the subject. 	The 

Appendices of the thesis contain detailed flow charts, 	computer 

listing etc. which support the main text. 

A substantial part of the research reported in this thesis 

has been published by the author in various International Journals 

and Conferences. A list of publications based on the work reported 

has been given at the and. 
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