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ABSTRACT  

This thesis aims at developing a modular approach for modelling 

the dynamic behaviour of production system for the purpose of corporate 

planning using System Dynamics methodology. The proposed approach has 
been employed for designing computerise) co porate simulation model of 

a typical steel plant. The modular constructicn facilitates the development 

of similar model of any manufacturing system. 

The literature on corporate planning mode's has been classified 

and reviewed. 	Design of generalised models, based on an understanding 

of system structure, controllable and non-controllable parameters is considered 

to be a crucial area for further research. The two sucv2ys carried out 

to study the corporate planning practices in Indian context have revealed 

the need for strengthening the knowledge and experience in the area of 

corporate planning through development and application of dynamic, mathema-

tically simple, flexible and user oriented corporate planning models. 

Modular approacli based on system dynamics methodology is 

suggested for the development of corporate planning models. Out of the 

three major modules of a corporate planning model, viz., marketing, production 

and finance, the production system module has been taken up for detailed 

investigation, design and application. 

Basic feed-back modules of a production system in general have 

been investigated and separately studied. 	These have been integrated to 

evolve a generic feedback structure of a production sub-system. The capacity 

centre module so evolved has been applied to model the various production 

sub-systems of an integrated steel plant. 	One such application in case 
of a rolling mill is presented. The validation runs of this model have establ-
ished that capacity centre module signifies to a large extent th,2 dynalinc 

behaviour of production. 

The capacity centre module designed; based on the generic feed-

back structure, has been taken as a basis to develop an integrated feed- 



11 

back model of any production system. 	This has been demonstrated for 

the case of a steel plant. The model of the production system of steel 

plant has been developed through stagewise integration of twelve inter-

dependent capacity centre modules. The scope of the model has been enlarged 

to simulate the generation of scrap, and to identify the intensity of bottleneck 

at each capacity ce.-itre. 	The validation results have established that 

the modular approar:h using system dynamics methodology can be applied 

to simulate the production behaviour of any complex integrated system 

comprising of a set of interdependent capacity centres. 

The model of the production system has been extended in a 

limited manner, by developing an aggregated accounting module, to simulate 

some of the financial consequencies of physical flows and financial indicate; s 

of interest. 

Simulation experiments have been conducted with the model 

and the scope for its application in the area of corporate planning is estab- 

lished. 	The model has been applied in a real life situation to identify 

debottlenecking priorities, generation of optimistic and pessimistic scenarios, 

and evaluation of expansion, modernisation and debottlenecking projects. 

The results of some of these experiments are discussed. The model extends 
over 1000 statements representing 12 capacity centres, 3 major raw materials 
and 17 finished products of the steel plant. 

The major findings of the research have been summarized, and 

the significant research contributions made are highlighted. Some of the 

limitations of the study have been outlined, and scope for future research 
is indicated. 

An extensive bibliography on corporate planning models is given 
at the end of the text, followed by appendices. 
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