
Springer Series in Reliability Engineering

Mangey Ram
Hoang Pham   Editors

Advances in 
Reliability 
Analysis and its 
Applications



Springer Series in Reliability Engineering

Series Editor

Hoang Pham, Department of Industrial and Systems Engineering, Rutgers
University, Piscataway, NJ, USA



More information about this series at http://www.springer.com/series/6917

http://www.springer.com/series/6917


Mangey Ram • Hoang Pham
Editors

Advances in Reliability
Analysis and its Applications

123



Editors
Mangey Ram
Department of Mathematics
Graphic Era Deemed to be University
Dehradun, Uttarakhand, India

Hoang Pham
Department of Industrial
and Systems Engineering
Rutgers University
Piscataway, NJ, USA

ISSN 1614-7839 ISSN 2196-999X (electronic)
Springer Series in Reliability Engineering
ISBN 978-3-030-31374-6 ISBN 978-3-030-31375-3 (eBook)
https://doi.org/10.1007/978-3-030-31375-3

© Springer Nature Switzerland AG 2020
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, expressed or implied, with respect to the material contained
herein or for any errors or omissions that may have been made. The publisher remains neutral with regard
to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://doi.org/10.1007/978-3-030-31375-3


Preface

Nowadays, in system reliability engineering, advances in reliability analysis is
perhaps one of the most multidimensional topics. This quick development has truly
changed the environment of system engineering and this global design. Now with
the help of simulations and virtual reality technologies, we can start more of the
modeling task.

The aspects dealt in chapter “Time Varying Communication Networks:
Modelling, Reliability Evaluation and Optimization” are (i) TVCN models for
representing features like mobility, links, and topology, (ii) description of the notion
of Time-Stamped-Minimal Path Sets (TS-MPS) and Time-stamped-minimal Cut
Sets (TS-MCS) for TVCNs as an extension of MPS and MCS, respectively, that are
widely used in static networks, (iii) techniques for enumerating TS-MPS and
TS-MCS, and evaluating reliability measure(s)—particularly two-terminal relia-
bility, expected hop, and slot counts along with some other related metrics, and
(iv) discussion on several recent optimization problems in TVCNs.

In chapter “Methods for Prognosis and Optimization of Energy Plants Efficiency
in Starting Step of Life Cycle”, appropriate methods are provided for prognosis and
optimizing the effectiveness based on the quality of design, production and testing,
assembly and trial release, exploitation, and development of procedures for prog-
nosis of the complex systems behavior based on the characteristics of certain
constituent elements of the system and the possible impact of human factors and
environment itself on the system.

In chapter “Planning Methods for Production Systems Development in the
Energy Sector and Energy Efficiency”, methods used in planning the development
of the electric power system differ with respect to optimization technique (linear
programming, nonlinear programming, etc.), type of approximation (linear, non-
linear), and economic valorization (with inflation, without inflation).

In chapter “The Integral Method of Hazard and Risk Assessment for the
Production Facilities Operations”, problems of creation of integrated index within
the development of control methods of HPF industrial safety condition are desig-
nated and the problem of such object’s management modeling because of prece-
dents, based on classes of states, is solved (there is an event/there is no event).
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Chapter “Multi-level Hierarchical Reliability Model of Technical Systems:
Theory and Application” describes an assessment methodology for various sus-
tainability indicators of technical systems, such as reliability, availability, fault
tolerance, and reliability-associated cost of technical safety-critical systems, based
on Multi-Level Hierarchical Reliability Model (MLHRM).

Chapter “Graph Theory Based Reliability Assessment Software Program for
Complex Systems” presents the reliability of the theoretical background and graph
theory. After that, the developed MATLAB GUI application based on graph theory
for the reliability assessment of complex systems has been discussed.

In chapter “Reliability and Vacation: The Critical Issue”, a comparative study of
different vacation policies on the reliability characteristics of the machining system
is presented. For that purpose, the queueing-theoretic approach is employed and the
Markovian models are developed for various types of vacation policies, namely,
N-policy, single vacation, multiple vacations, Bernoulli vacation, working vacation,
vacation interruption, etc.

In chapter “Software Multi Up-Gradation Modeling Based on Different
Scenarios”, it has been checked out which release performs best for a particular
type of real-life scenario using the unified modeling approach. The intent of this
chapter is to consider the increasingly ambitious requirements of the customers and
the benefits of situating new features in the software.

In Chapter “A Hidden Markov Model for a Day-Ahead Prediction of Half-
Hourly Energy Demand in Romanian Electricity Market”, Mathematica code,
which relies on the maximum likelihood principle in Hidden Markov Model
(HMM) environment, has been developed. Also, HMM approach is an efficient way
in modeling short-term/day-ahead energy demand prediction, especially during
peak period(s), and in accounting for the inherent stochastic nature of demand
conditions which has been discussed.

Chapter “A General (Universal) Form of Multivariate Survival Functions in
Theoretical and Modeling Aspect of Multicomponent System Reliability Analysis”
presents particular bivariate and k-variate new models and also a general method for
their construction competitive to the copula methodology. The method follows the
invented universal representation of any bivariate and k-variate survival function
different from the corresponding copula representation.

Chapter “An Exact Method for Solving a Least-Cost Attack on Networks”
focuses on treating a particular problem of intelligent threats. This chapter attempts
to identify the optimal attack strategy on a network that completely prevents the
flow from reaching its destination.

In chapter “Reliability Analysis of Complex Repairable System in Thermal
Power Plant”, the performance of the cooling tower of a coal-fired thermal power
was analyzed under fuzzy environment. TFM was used to consider the vagueness
of the failure and repair time data. The results are useful in framing the optimum
maintenance interval for the considered system for improving plant availability.

Chapter “Performance Analysis of Suspension Bridge: A Reliability Approach”
investigates the ability to use the Markov process for degradation modeling of
suspension bridges by taking some of its important sections, namely, tower
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foundation, tower, anchor, cable, and deck along with human error. Here, we also
identify various factors responsible for the deterioration of the major components
of the bridge, which further affects the working of the mainframe structure.

The engineers and the academicians will definitely gain great knowledge with
the help of this book entitled “Advances in Reliability Analysis and its
Applications”. This book also helps them in the analysis of reliability and its
applications. The book is meant for those students who have taken reliability
engineering as a subject to study. The material is proposed for postgraduate or
senior undergraduate level students.

Dehradun, India Mangey Ram
Piscataway, USA Hoang Pham
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