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Safety, Health, and Environmental Risk Assessment Using the
FMEA Method at the Gas Pressure Reducing Station of Songor City

Hadi Ehsani-Nikoo!, Maryam Kiani-Sadr?
12- Department of Environment, Ha.C, Islamic Azad University, Hamedan, Iran

Abstract

Gas pressure reduction stations, as critical components of urban gas supply infrastructure, are
exposed to various safety, occupational health, and environmental risks that can lead to
catastrophic incidents if not properly managed. This study aimed to comprehensively evaluate
these risks using the Failure Mode and Effects Analysis (FMEA) method at the gas pressure
reduction station in Songor city. The research was conducted as a field-based, descriptive-
analytical study, and data were collected through observation, expert interviews, technical
document reviews, and the implementation of the FMEA method. Findings revealed that the
failure to activate the emergency shutdown valve (SCSSV), with a Risk Priority Number
(RPN) of Y.+, was identified as the most critical safety risk. Additionally, Pareto analysis
showed that the first ¥ equipment items (V7 of total equipment) accounted for over 47 of
the cumulative risk. In the occupational health domain, exposure of workers to noise and
hazardous gases was identified as a major risk. From an environmental perspective, gas
leakage and methane emissions were recognized as the most significant environmental
impacts. Based on the findings, a set of operational, systemic, and managerial
recommendations were proposed, including the installation of redundant systems,
implementation of LDAR (Leak Detection and Repair) programs, improvement of preventive
maintenance plans, establishment of an integrated HSE management system, and
strengthening of safety culture. This research demonstrated that the use of FMEA as a
systematic and preventive tool enables accurate risk identification and the design of targeted
control measures, contributing to sustainable improvements in safety and operational
reliability of gas stations.

Keywords: Gas pressure reduction station, Failure Mode and Effects Analysis (FMEA),
Safety risks, Occupational health, Environmental impacts, Risk Priority Number (RPN)
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