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Rationale: The aim of this course is to make students understand and appreciate the importance of 
reliability analysis. Students can get acquainted with different reliability calculation models. The course is 
also aimed at imparting knowledge of Total Productive Maintenance (TPM) to students. 
 

Teaching and Examination Scheme: 

 

Teaching Scheme Credits Examination Marks Total 
Marks L T P C Theory Marks Practical Marks 

ESE(E) PA (M) PA (V) PA (I) 
3 0 2 4 70 30 30 20 150 

 

Contents: 

 

Sr. 

No. 

Topic Total 

Hours 

% 

Weightage 
1 Reliability Concept: Reliability function - failure rate - Mean time 

between failures (MTBF) - Mean time to failure (MTTF) - a priori and a 
posteriori concept - mortality curve - useful life availability - 
maintainability - system effectiveness. 

05 12 

2 Reliability Data Analysis: Time to failure distributions - Exponential, 
normal, Gamma, Weibull, ranking of data - probability plotting techniques 
- Hazard plotting. 

05 12 

3 Reliability Mathematics: Introduction to probability distributions, 
Concept of Bathtub Hazard Rate curve, Reliability evaluation of two-state 
device networks-series, parallel, k-out-of-m systems; Standby redundant 
systems, Reliability evaluation of three-state device networks-series and 
parallel.   

05 12 

4 Reliability Determination Methods: Network reduction technique, Path 
tracing technique, Decomposition technique, Delta-Star method.   
Advanced Reliability Evaluation Concepts: Supplementary variables 
technique, Interference theory, Human reliability, Common cause failures, 
Fault trees, Failure mode and effect analysis.   

05 12 

5 Reliability Prediction Models: Series and parallel systems - RBD 
approach - Standby systems - m/n configuration - Application of Baye's 
theorem - cut and tie set method - Markov analysis - FTA - Limitations. 
Reliability Management: Reliability testing - Reliability growth 
monitoring - Non parametric methods - Reliability and life cycle costs - 

05 12 



Reliability allocation - Replacement model. 
6 Risk Assessment: Definition and measurement of risk - risk analysis 

techniques - risk reduction resources - industrial safety and risk 
assessment. 

02 04 

7 Maintenances systems and economics of reliability:  Maintainability 
and availability concepts, MTBF, MTTR, MTBM & MDT repair hazard 
rate, maintainability and availability functions and their mathematical 
expressions. 

05 12 

8 Maintenance and spares management: Preventive replacement- 
individual breakdown replacement policy - individual preventive 
replacement policy - preventive group replacement.     
Condition based maintenance - advantages and disadvantages - 
vibration monitoring -  vibration  parameters - vibration instruments. 

05 12 

9 Total Productivity Maintenance (TPM):Distinctive features of TPM, 
Basic philosophy of zero defects (ZD), ZD and TPM, Maximizing 
equipment effectiveness, Six major losses, TPM development activities, 
Steps of TPM development, Autonomous maintenance, Planned 
maintenance, Measuring TPM effectiveness.  

05 12 

 Total 42 100 
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Course Outcome: 

 
After learning the course the students should be able to… 
 

1) Understand the concepts of reliability. 
2) Understand and carry out reliability data analysis. 
3) Understand reliability mathematics. 
4) Get acquainted to various reliability prediction and evolution methods. 
5) Know about maintenance systems and economics of reliability. 
6) Understand maintenance and spare management. 
7) Understand the concepts of Total Productive Maintenance. 

 



List of Experiments: 
1) Exercise on reliability concepts and calculations of MTBF and MTTF. 
2) Exercise on reliability data analysis. 
3) Exercise on reliability mathematics, bath-tub curve. 
4) Exercise on reliability prediction model. 
5) Exercise on risk assessment. 
6) Exercise on maintainability and availability. 

 
 

 
Major Equipments: Vibration measuring instrument (not mandatory) 
 

 


