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Syllabus

Reliability Engineering

MODULE-I (6 HOURS)

Types of System, Qualitative and Quantitative assessment, Use of quantitative assessment, Reliability Definition and Concepts,
Reliability Indices and Criteria, Reliability and Availability, Absolute and Relative Reliability, Reliability Evaluation Technique,
Reliability Improvement, Reliability Activities in System Design & its Economics, Basic Probability Theory, Binomial Distribution
and its engineering applications.

MODULE-II (10 HOURS)

Network modeling concepts, Series & Parallel Systems, Series-Parallel System, Partially Redundant & Standby redundant
System. Modeling and Evaluation Concept, Conditional Probability Approach, Cut Set Method, Application and Comparison of
Previous Technique, Tie Set Method, Connection Matrix Technique, Event Trees, Fault Tree, Multi-Failure Mode.

MODULE-III (8 HOURS)

Distribution Concept & terminologies, General Reliability Function& their evaluation techniques, Shape of Reliability Function.
The Poison Distribution & the Normal Concept, Exponential, Weibull, Gamma, Rayleigh, Lognormal and rectangular
distributions, Data Analysis, System Reliability Evaluation of different kinds of Using Probability Distributions, Mean Time to
Failure, Wear out And Component Reliability, Maintenance And Component Reliability.

MODULE-IV (8 HOURS)

Discrete Markov Chains: General Modeling Concept, Stochastic Transitional Probability Matrix, Time Dependent Probability
Evaluation, Limiting State Probability Evaluation, Absorbing States, Application of Discrete Markov Technique.

Continuous Markov Process: General Modeling Concept, State Space Diagrams, Stochastic Transitional Probability Matrix,
Evaluating Limiting State Probabilities, Evaluating Time Dependent State Probabilities, Reliability Evaluation in Repairable
System, Mean Time to Failure, Application of Technique To Complex System.

MODULE-V (7 HOURS)

Frequency andDuration Technique: Application to Multistate Problems, Frequency Balance Approach, Two Stage Repair and
Installation Process. Approximate System Reliability Evaluation. System with Non-Exponential Distribution. Monte Carlo
Simulation.




Text and Reference Books

Recommended Text Books:

1. Roy Billinton, Ronald N. Allan. “Reliability Evaluation of Engineering
Systems”Second Edition.
Reference Books:

* Gupta A.K., Reliability, Maintenance and Safety Engineering. University
Science Press.




Other Important References

Reference Sites:

1. NPTEL, The National Programme on Technology Enhanced Learning
(NPTEL): https://nptel.ac.in/

2. MIT OpenCourseWare : https://ocw.mit.edu/index.htm

3. https://www.youtube.com/channel/UCO0ISZ4dMZclIBelzjZVRZhJw/videos

[Gyan Ranjan Biswal (@gyanranjanbiswal5649]




Course Outcomes

Upon successful completion of this course, you (students) will be able to

CO1 |Define the basic terms in reliability engineering concepts.
eors Construct and implement the network modelling of simple and
complex systems.

Evaluate probability distribution for reliability of a system.
000" Incorporate discrete and continuous Markov processes for reliability
evaluation.

Express competence on approximate reliability evaluation techniques.
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