Subject Description Form
	Subject Code
	ISE3009

	Subject Title
	Aviation Safety and Reliability

	Credit Value
	3

	Level
	3

	Pre-requisite/Co-requisite/Exclusion
	Nil

	Objectives
	To provide students fundamental knowledge of aviation safety and to develop students’ understanding of methods and techniques used in evaluating the reliability and safety of aviation systems.

	Intended Learning Outcomes
	Upon completion of the subject, students will be able to
a. identify major causes (such as human errors) of aviation accidents and responsibilities of civil aviation regulatory bodies;
b. develop a system monitoring programme in accordance with the recommended procedure of HK Civil Aviation Department;
c. explain the mathematical concepts used in reliability and safety analysis of aviation systems;
d. formulate system reliability assessment to demonstrate compliance with airworthiness requirements.

	Subject Synopsis/ Indicative Syllabus

	Aviation Risk Management – The concept and identification of aviation safety risks, safety barriers, aviation safety risk management, acceptable level of safety and as low as reasonably practicable risk, cost and benefit analysis of safety projects.
Aviation Reporting systems – Legal framework. Reporting organizations.  Occurrence Reporting. ICAO Accident/Incident Reporting System. Aviation Safety Reporting System. National Transportation Safety Board.
Human Factors and Human Errors – Human errors as a major contributor to aircraft accidents worldwide. Basic concepts and principles of human factors including PEAR, the Dirty Dozen, SHELL and Reason models.  Case studies of commercial aircraft accidents due to human errors by flight crew, ATC and maintenance personnel. 
Reliability Concepts – Properties of continuous and discrete random variables. Parameter estimation of reliability distributions. Failure rates. Mean time between failures. Series and parallel redundancy. Conditional probabilities. Weibull analysis.
Reliability Assessment in Aircraft Systems – Design safety margins. System redundancy. FAA Fail-safe design concept.  Probability and consequence of aviation failure conditions. Means for compliance with aircraft certification requirements.
Performance Monitoring – Safety Management Systems (SMS). Engineering performance of aircraft systems and components. Engine unscheduled shutdown. In-flight defects. Component unscheduled removals. Mechanical delays and cancellations. Statistical reliability measurement and HK CAD recommended alert establishment procedure. 

	Teaching/Learning Methodology
	Lectures are used to deliver the fundamental knowledge in relation to various aspects of aviation system safety and reliability (outcomes a to d).

Tutorials are used to illustrate the application of fundamental knowledge to practical situations (outcomes a to d).

Group mini-projects are used to help students to deepen their knowledge on a specific topic through search of information, analysis of data and report writing (outcomes a to c).

Special seminar(s) delivered by invited industrial professionals may be used to relate the concepts learnt in class to engineering practices. Students are expected to achieve better understanding of aviation safety through this activity (outcomes a to d).
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	Assessment Methods in Alignment with Intended Learning Outcomes
	Specific assessment methods/tasks 
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Explanation of the appropriateness of the assessment methods in assessing the intended learning outcomes:

Overall Assessment:


0.50 ( End of Subject Examination + 0.50 ( Continuous Assessment
Examination is adopted to assess students on the overall understanding and the ability of applying the concepts. It is supplemented by continuous assessment including assignments, group mini-project, and test. The continuous assessment is aimed at enhancing the students’ comprehension and assimilation of various topics of the syllabus. In particular, group mini-project is used to assess the students’ capacities of self-learning, problem-solving, and effective communication skill in English so as to fulfill the requirements of working in the aviation industry.

	Student Study Effort Required
	Class contact:
	

	
	· Lecture
	30 Hrs.

	
	· Tutorial
	9 Hrs.

	
	Other student study effort:
	

	
	· Course work
	20 Hrs.

	
	· Self-study
	51 Hrs.

	
	Total student study effort 
	110 Hrs.

	Reading List and References
	1. Dhillon, Balbir S., Safety and Human Error in Engineering Systems, CRC Press, 2012.
2. Johnson, William, et al., Human Factors for Aircraft Maintenance, 2nd ed., Aircraft Technical Book Company, 2016.
3. O’Connor, Patrick D. T., and Kleyner, Andre, Practical Reliability Engineering, 5th ed., Wiley, 2011.
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