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Abstract

This study aims to examine the impact of preventive maintenance systems, with their
various dimensions (planning and scheduling of preventive maintenance, periodic inspection
and examination programs, training and qualification of technical staff, use of modern
technologies such as smart monitoring systems and the Internet of Things, and spare parts
management and availability), on reducing unplanned equipment failures at the mines of the
Saudi Arabian Mining Company (Ma'aden). The study adopted a descriptive-analytical
approach, utilizing a questionnaire consisting of (32) items distributed to a stratified random
sample of (206) employees working in the maintenance, operations, engineering, and
technical management departments. Data were processed using SPSS (Ver.26), and the
statistical methods included means, standard deviations, Pearson correlation coefficient, and
simple and multiple linear regression analysis. The results revealed a statistically significant
impact at the level (O < 0.05) of the combined preventive maintenance dimensions on
reducing unplanned failures, with a correlation coefficient (R = 0.874) and a coefficient of
determination (R? = 0.764). Furthermore, the dimension of modern technologies usage
exhibited the strongest individual correlation with the dependent variable (r = 0.713), while
its actual implementation level was moderate (3.60). The study recommended accelerating
the adoption of smart technologies, intensifying specialized technical training programs, and
enhancing the integration among the dimensions of the maintenance system to achieve the

highest levels of operational reliability.

Keywords: Preventive Maintenance, Unplanned Failures, Internet of Things, Operational

Reliability, Saudi Arabian Mining Company (Ma'aden).
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