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Abstract: Here, the use of Logic Diagram Technique has been made to determine the reliability of a non-series parallel system
of seven components. In this system, two components are connected in parallel at the centre of the structure and the other
five components are connected in series in two different parallel paths. The maximum flow of information has been passed
through these two parallel components. The system has been converted into a simple parallel-series system and the paths
which dominate over the other paths are discarded as these paths have no effect on reliability. The use of Weibull and Gamma
distributions has been made for the random variables associated with the failure rates of the components. The reliability
measures are evaluated by using simple probability laws. The arbitrary values of the parameters (scale and shape) associated
with different failure times are considered to examine the behaviour of reliability measures. It is observed that the MTSF and
reliability keep on increasing with the increase of scale parameter while their values decrease when there is an increase in
shape, rate parameters and operating time. The real-life application of the study can be visualized in electronic systems such
as cell phones and computers.
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ORIGINAL ARTICLE

1. Introduction
In the era of fast-growing technology, the demand

for reliable products has gained much attention among
consumers and producers. Reliability plays a vital role
to aware the engineers and designers for adopting
proper repair policies and effective structural design of
the products. The system reliability can be enhanced
either by using good quality components or by arranging
the components in the best configuration. As the
production of highly reliable components involves a lot
of financial expenditure so it becomes necessary on
the part of the producers to make an optimal balance
between the reliability of the system and costs. Today,
we are in a comfort position to use the reliability
improvement methods devised by the researchers. On
the other hand, many system structures have been used

frequently by the system designers such as series,
parallel, series-parallel, parallel-series, k-out-n, and
mixed-mode. Balagurusamy (1984) described the series
and parallel systems and revealed that the parallel
system is better than that of series system so far as
reliability is concerned. Levitin et al. (2013) studied a
series-parallel system and evaluated its reliability using
the random failure propagation time concept.

There are many systems in the environment in
which the components are neither connected in parallel
nor series commonly known as non-series parallel
systems. Balagurusamy (1984) determined the reliability
of a five component non-series parallel system using
the logic diagram technique. Chowdhury and Mishra
(1992) evaluated the fuzzy reliability of a non-series
parallel network. Sharma (2014) used the concept of


