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Chapter one is the general introduction which consists of the research problem overview which highlights the
weakness in present chemical safety analysis and consequently leads to setting research objectives about improving
overall HAZOP analysis experience. The impact of final product towards enhancing plant safety is suggested in this
Chapter. Chapter two discusses available literature relating to hazards and safety in the chemical industries. Chapter
three deals with the theoretical framework in which Hazard and operability (HAZOP) methodology is employed as a
foundation for Process Hazard Analysis (PHA) technique. Modifications of the conventional HAZOP towards more
versatile and intelligent PHA used in this research are explained. Following is the artificial intelligence hybrid methods
of fuzzy logic and case base reasoning, method of analogical reasoning which is common and extremely important in
human cognition is introduced. Here we explain how fuzzy-CBR is applied in the proposed system. Chapter four is on
the development of intelligence risk management system — an intelligent HAZOP Analysis Management System which
treats in detail the development and work flow of HAZOP Analysis. Introducing the service of web based interface
enable portability and easiness when performing HAZOP analysis, whether for record tracking, updating/ revising or
even new analysis record. Following is Virtual HAZOP training system which presents three dimensional models to be
used for safety training. Enhancing this safety training is an integrated HAZOP database which helps in retrieving most
possible and real scenario. This is achieved by using operator selection and comparing it to previous scenario.
Parameters of previous scenario are extracted and reused by the system to retrieved new scenario. Chapter five
considers the application to industrial safety management and presents a case study of Vacuum Liquid Gas
Hydrodesulphurization model with highlights of some of the issues and problems relating to operation especially issues
relating to plant operator training and safety. The final part of this dissertation is the Conclusions and Future Research
Work. It draws the conclusions arising from this work and states some recommendations for the use of HAZOP,
fuzzy-CBR and virtual reality in chemical engineering industries and in chemical engineering education. The possible

future research works and work in progress is reviewed.
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