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Gyan Ranjan Biswal received his B.E. in Electronics Engineering from the Pt. Ravishankar Shukla University, India in 1999
and M. Tech. (Honors) in Instrumentation & Control Engineering from the Chhattisgarh Swami Vivekananda Technical
University, India in 2009 followed by Ph.D. in Electrical Engineering, specialized in the area of Power System
Instrumentation (Power Generation Automation) from the Indian Institute of Technology Roorkee, India in 2013.

He is expertise in Design and Development of cooling systems for large size electrical generators, and the C&I of process
industries. He has been in academia for about twelve years. Presently, he is with VSS University of Technology, Burla, India
at the capacity of Associate Professor, EEE from Dec. 2016, and HOD, EEE from Jan. 2020 to Feb. 2023, and conferred
with the Best faculty Award for the AY 2021-22 under Professor/ Associate Professor category . He has more than 75
publications in various Journals and Conferences of Internationally repute to his credit. He also holds a patent as well, and
filed one more. He also adapted one international edition book published by Pearson India. He received research grants of
US $80,000 (INR 64 lakhs). He has been supervised 02 Ph.D. theses and 09 Masters’ theses, and ongoing 03 PhD theses. He
has also been recognized with many national and international awards by elite bodies. He has been awarded with CICS
award under the head of Indian National Science Academy for travel support to USA, MHRD Fellowship by Govt. of India,
and Gopabandhu Das Scholarship in his career. His major areas of interests are Power System Instrumentation, Industrialand Gopabandhu Das Scholarship in his career. His major areas of interests are Power System Instrumentation, Industrial
Automation, Robust and Intelligent Control, the Smart Sensors, IoT enabled Smart Sensors, the Smart Grid, Hydrogen
Cooling System, Hydrogen Storage and Its Processing, Fuel Cell lead Sustainable Sources of Energy, and System Reliability.

Dr. Biswal is a Fellow IE (India), Senior Member of IEEE, USA, and Life Member of ISTE, India. He is actively involved
in review panels of different societies of international repute viz. IEEE, IFAC, and the ISA. Currently, he is also actively
involved as a Member of IEEE–SA (Standards Association) working groups; IEEE P1876 WG, IEEE P21451-001 WG, and
IEEE P1415. He has also been invited for delivering guest lectures at World Congress on Sustainable Technologies (WCST)
Conf. 2012, London, UK, INDICON 2015, New Delhi, India, National Power Training Institute (NPTI), Nangal, India, and
G.B. Pant Engineering College, Pauri, Gharwal, India, Surendra Sai University of Technology, Burla, as a guest expert in
2016 IEEE PES General Meeting Boston, MA, USA, 1st Annual Webinar of Complex Engineering System, Politecnico di
Milano, Italy in 2022, and Keynote lecture in 12th EAI International Conference on Sensor Systems and Software, Portugal
in 2021.
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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 rectangularThe 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.
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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.
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Other Important References

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

https://ocw.mit.edu/index.htm

https://www.youtube.com/channel/UC0ISZ4dMZcIBeIzjZVRZhJw/videos 

[Gyan Ranjan Biswal @gyanranjanbiswal5649]
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Course Outcomes

CO1 Define the basic terms in reliability engineering concepts.
CO2 Construct and implement the network modelling of simple and

complex systems.
CO3 Evaluate probability distribution for reliability of a system.
CO4 Incorporate discrete and continuous Markov processes for reliability

evaluation.

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

evaluation.
CO5 Express competence on approximate reliability evaluation techniques.
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Introduction
Reliability Engineering ???
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Thank youThank you
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