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ABSTRACT

Extraction, haulage and material and processing of ore to get the end products largely depend on
the availability, reliability and effective utilization of equipment. Equipment at Namekara mining
company takes 45% of the total production costs, so it is important to keep it in normal working
conditions and the availability of equipment high. In this study, failure data for the excavator,
wheel loader, scrapper, conveyor belt system and haulage trucks were collected and found haulage
trucks with the highest failure rate. Haulage equipment was decomposed into individual
subsystems and the transmission, hydraulic dumping and the body subsystems were found to be
having the highest failure frequencies. Therefore, the reliability study that has been conducted in
this research has based mostly on these subsystems of truck N6.

Failure and mining data for the three haulage equipment used at the mine was collected from
maintenance and mining records and has been analyzed. The data was collected over a seventeen-
month period of the mine’s operation. Trend and serial correlation tests to validate the assumption
of IID (Independent and Identically Distribution) has been conducted. According to the results, the
data collected has been found to be independent and identical meaning the occurrence of the
current failures does not depend on the previous failures. Therefore, data can be used to model the
sub system’s reliability. FMEA for the three critical subsystems was also carried out followed by
fault tree diagrams to analyze the equipment from subsystem level to components level in order to
ascertain the root causes of failures and come up with improvements have been made. This was
done to improve system performance and also gain a thorough understanding of the infant and
direct causes of failures to subsystems and components. FMEA indicated that cylinder seal failure,
valve failure, hydraulic pump failure, electrical components failure, clutch failure and failure for
the transmission to engage are the most critical failure modes according to their RPN values.

The time between failure (TBF) for the three subsystems was analyzed and tested for distribution
estimation and the Weibull distribution had a higher correlation coefficient. The reliability study
for the subsystems was therefore done using the Weibull distribution. Reliability plots have been
obtained for the three subsystems, preventive reliability maintenance intervals for the three
subsystems have been obtained. Maintaining reliability and availability of equipment to meet the
production requirement is vital for maintenance and production departments of the mine. To
achieve these levels, equipment should be maintained at appropriate times to reduce
machine/equipment downtimes as well as reducing maintenance costs.
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1 CHAPTER ONE

This chapter entails the background to the study, statement of the problem, justification, objectives
of the study, scope of the study (both conceptual, geographic and time scopes), significance of the
study and conceptual diagram.

1.1  BACKGROUND

Mining is known to be one of the major causes of civilization due to the use of different minerals
in the manufacturing and processing industry as a result of technological change. The increase in
production of some minerals such as copper, iron, gold, silver, tin and also some industrial minerals
such as graphite, limestone, vermiculite, phosphates and graphite has led to a continuous increase
in economic development. The production of minerals mostly depends on the investment capital
in the industry, also the rate at which the mining machinery are being utilized or the efficiency and
availability of the equipment to perform the work as required which affect the production rates of
the mine(Equipment, 2017). Mining machinery break downs contribute to a major cause of
downtime in mines since the equipment won’t be available for work as required by the mining
company(Work and Production, 2014). This greatly reduces the companies’ revenues since mining
is one of the highly expensive businesses to start and run. The change in performance/decrease in
equipment’s availability and reliability not only reduces the company’s daily production but also
reduces the company’s revenues(Kahraman, 2018). The direct loss in revenue due to reduced
output of the mine and also due to salary wages for example machine operators’ wages and
increased maintenance costs(Todinov, 2006).

This thesis aims at looking at the various causes of machine break downs as well as both the
planned and unplanned downtime stoppages to come up with a proper management and preventive
maintenance plan that will look most at optimizing the costs associated with production
breakdowns and also analyzing the available maintenance plane to reduce the occurrence of
unplanned breakdowns during the work shifts as well as increasing machinery availability. Mining
equipment availability is the duration a mine machinery of equipment is available when it matters.
The change in this time or a reduction in the equipment’s uptime reduces the number of cycles or
the required production of the mine(Galatia, 2020). Neglecting the small reductions in machine
uptime have a huge impact on the company revenues since the hourly cost of production cannot
reduce as long as the mine in under operation. It is there important to look at the both the waiting
and operator/mechanics cost to come up with a proper maintenance plan that will look into detail
the optimization of the maintenance team for proper utilization and allocation of the maintenance
team.

Be it in a manufacturing or mining company, unplanned production downtimes are a growing bane
that is affecting the overall productivity and operational efficiency. To counter this, mining
companies are beginning to appreciate the benefits that the digital tools and technologies have
brought in reducing their production downtime(Geitner, no date)(Antgren and Brannstrom, 2022).
However automated mining machinery are expensive, this makes it difficult for an economy whose
mining industry is at its infancy stages. A work force productivity platform can identify

1
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