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Abstract:

This study aimed to examine the impact of applying risk analysis and assessment
methodologies on reducing waste rates in iron smelting operations at Saudi Arabian
Ductile Iron Pipes (SADIP). The research adopted a descriptive-analytical approach
supported by field data collection and statistical analysis of operational and chemical
variables affecting production quality.

The findings revealed that integrating Failure Mode and Effects Analysis (FMEA) and
Statistical Process Control (SPC) tools, along with improving control over critical
chemical elements such as Mg, S, Si, and P, contributed to reducing waste from 20% to
10.7%, enhancing operational stability, and minimizing deviations in smelting and casting
processes.

The study recommends establishing a permanent industrial risk management unit within
SADIP and developing a continuous digital monitoring system to track operational and

chemical variables, ensuring improved product quality and reduced material waste.

Keywords: Risk Analysis, Industrial Waste, FMEA, SPC, Iron Smelting, SADIP.
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