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Abstract

The FMEA (Failure Mode and Effect Analysis) is a quality tool used to identify and
prevent potential failures in a product or process. The FMEA process involves identifying
potential failures, determining the likelihood of occurrence, the severity of consequences, and the
ability to detect the failure.

In the context of the Libyan industrial and service sectors, the use of quality improvement
tools, including FMEA, is a significant challenge due to the difficulty in applying quality
improvement methodologies and techniques. However, a study was conducted on the possibility
of developing and improving maintenance operations using FMEA for the electrical transformer
maintenance center that is managed by the Electricity Services Company which performs its
services for the General Electricity Company. A work team formed in the center from engineers
involved in the different stages of the electrical transformers maintenance processes that includes
among its members the authors of this research.
The study aimed to identify the potential failure modes, their effects, and the causes of these
failures for maintenance processes, and determine the the severity, frequency, and ease of
detection of each failure mode. The Risk Priority Number (RPN) for each process was calculated
for each maintenance task in order to address the most task those urgently need improvement.
The FMEA table for transformers under maintenance reveal that the oil refining and heating
process, where the failure to replace the filters in a timely manner and not to heat the oil before
pouring it to the required temperature (70 Celsius) got the highest RPN number = (200)
Therefore, the first priority of improvement in the maintenance process must start from this
process (oil refining), followed by the process of drying the transformer from humidity in the
furnace before closing it (RPN value = 180), then the process of wire winding and insulation
design (RPN = 126).
As for the maintenance of transformers during work, i.e. in the transformer stations, several
meetings were held with engineers, technicians and managers related to the transformer work.



The FMEA table related to transformers during work reveals that the highest RPN number was
gotten by the overloaded tap switch that resulted in cutting the tap switch wires and the
transformer stop functioning.

It was recommended to continue applying this application every period in order to reduce the
risks of potential collapses and thus increase the effectiveness, productivity and performance of
maintenance and increasing the life span of working transformers .

Key Words: Quality improvements, Quality tools, Maintenance, Failure Mode and Effect
Analysis, Risk Management, Risk Priority Number (RPN).
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