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Preface

This course gives a broad treatment of the subject of engineering decision,
risk, and reliability. Emphasis is on

1. The modelling of engineering problems and evaluation of system
performance under conditions of uncertainty.

2. Systematic development of design criteria, explicitly taking into
account the significance of uncertainty.

3. Logical framework for risk assessment and risk-benefit fradeoffs in
decision making.

The necessary mathematical concepts are developed in the context of
engineering problems.

The objectives of this course are

O To review and learn the fundamental concepts of probability theory
and reliability analysis

O To survey general knowledge and acquire a context and
perspective about risk and reliability analysis in engineering

O To learn the essential physical principles on which nuclear reactors
are based and to be able to apply them to understand, calculate
and predict the operation of reactors

O Apply combination of good engineering and good science

Learning objectives for this course are

O To understand the concepts of data analysis and reliability
computation

O To understand and be able to formulate reliability analysis problems

O To be able to solve basic risk and reliability related problems
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Attendance for this course requires a degree in general engineering or
science. It is expected that the students have a basic knowledge of
probability and statistics and are comfortable with mathematics as covered
in undergraduate engineering or science. Familiarity with engineering
computations using MS-Excel is also encouraged prior to taking the course,

The course will consist of two major assignments, worth 30 % each, and
a take-home exam, equivalent to 40 % of the total course grade.

Additional references for the course are as follows:

O Probability and Statistics textbook used in an engineering
program (typically at 2nd year level)

O Ang, AH-S. and W.H. Tang. 1975. Probability Concepfts in
Engineering Planning and Design, VVolume [ - Basic Principles.
John Wiley & Sons, New York.

O Ang, AH-S. and W.H. Tang. 1984. Probability Concepfts in
Engineering Planning and Design, Volume Il - Decision, Risk,
and Reliability. John Wiley & Sons, New York.

O Benjamin, J.R. and C.A. Cornell. 1970. Probability, Statistics,
and Decision for Civil Engineers. McGraw-Hill, New York.

O Fullwood, R.R. and R.E. Hall. 1988. Probabilistic Risk Assessment
in the Nuclear Power Industry: Fundamentals & Applications.
Pergamon Press, Oxford.

O McCormick, N.J. 1981. Reliability and Risk Analysis: Methods
and Nuclear Power Applications. Academic Press, New York.

O Melchers, R.E. 1999. Structural Reliability Analysis and
Prediction (2nd ed.). John Wiley & Sons, Chichester.



