Subject Description Form
	Subject Code
	ISE508

	Subject Title
	Reliability Engineering

	Credit Value
	3

	Level
	5

	Pre-requisite/Co-requisite/Exclusion
	ISE206 Quantitative Methods or AMA1104 Introductory Probability or Equivalent

	Objectives


	This subject provides students with
1. the ability to use statistical tools to characterise the reliability of an item;
2. the working knowledge to determine the reliability of a system and suggest approaches to enhancing system reliability;

3. the ability to select appropriate reliability validation methods.

	Intended Learning Outcomes


	Upon completion of the subject, students will be able to
a. analyse the interference between strength and stress, or life data for estimating reliability;
b. apply the appropriate methodologies and tools for enhancing the inherent and actual reliability of components and systems, taking into consideration cost aspects; 

c. specify life test plans for reliability validation.

	Subject Synopsis/ Indicative Syllabus


	1. Modelling of Life Distribution Functions

Quantification of reliability. Parameters of reliability: hazard rate and MTTF (for non-repairable items), failure rate and MTBF (for repairable items). Common failure patterns of systems and components; the bathtub curve for instantaneous failure rates. The memoryless property of items with a constant failure rate. Two- and three-parameter Weibull models.
2. Failure Mechanisms 


Stress-strength interference as a cause of failure. Approaches to minimise the chance of interference: safety margin, improving process capability, screening of items, and curtailment of load distribution.
3. Modelling of System Reliability


Reliability block diagrams. Series and parallel configurations; use of the Bayesian approach. Use of redundancy to improve reliability. Active and standby redundancies.

4. Reliability Design


Reliability programs. Reliability prediction in the preliminary design stage; the component count approach. Use of the component manufacturer’s data and computer packages for reliability prediction. Simplification, derating, and use of redundancy. Fault tree analysis; failure modes, effects, and criticality analysis; development testing; failure reporting and corrective action systems; reliability growth models.
5. Analysis of Life Data and Reliability Testing

Non-parametric estimation of reliability functions. Parametric analysis of life data – probability plots of ungrouped and grouped data. Weibull analysis: parameter estimation, censored data, confidence limits, and Bq life. Hazard plots. Reliability validation tests, MIL-STD-781: the OC curve, discrimination ratio, producer’s and consumer’s risks. Failure truncation, time truncation, PRST. Confidence intervals for MTBF. Sudden death tests. Environmental testing. Accelerated tests.

	Teaching/Learning Methodology 

	A mixture of lectures and group discussions (tutorials) is used to achieve the objectives of this subject. Some of the material is not taught in the classroom. Students are directed to study specified publications or e-learning materials to develop their self-learning ability. Students also have the opportunity to use computer packages for exploratory data analysis.
Teaching/Learning Methodologies
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	Assessment Methods in Alignment with Intended Learning Outcomes


	Specific assessment methods/tasks 

% weighting

Intended subject learning outcomes to be assessed

a

b

c

1. Final examination
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(
(
(
2. Quizzes
20%

(
(
(
3. In-class assignments
20%

(
(
Total 

100%

Quizzes and in-class assignments are administered at periodic intervals to assess students’ ability to achieve specific subject learning outcomes by applying the related knowledge introduced in the subject. Students’ performance in these tasks is evaluated individually.

	Student Study Effort Expected

	Class contact:
	

	
	· Lectures                                        
2 hrs/wk for 13 weeks 
	26 Hrs.

	
	· Tutorials/In-class assignments/Quizzes 
1 hr/wk for 13 weeks
	13 Hrs.

	
	Other student study effort:
	

	
	· Self-study
	51 Hrs.

	
	· Preparation for quizzes, assignments, and the final examination
	30 Hrs.

	
	Total student study effort 
	120 Hrs.

	Reading List and References
	1. Andrew K.S. Jardine and Albert H.C. Tsang, 2013, Maintenance, Replacement and Reliability: Theory and Applications, 2nd edition, CRC Press
2. O’Connor, D.T., 2002, Practical Reliability Engineering, 4th edn, Wiley

3. Elsayed, Elsayed A, 2012, Reliability Engineering, 2nd edition, John Wiley
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