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Dear, 

I/We wish to submit an original research article entitled “A Predictive Safety and Maintenance Framework For Railway Locomotives: Integrating HAZOP, FMEA, and IoT-Based Risk Mitigation” for consideration by SINERGI. 
We confirm that this work is original and has not been published elsewhere, nor is it currently under consideration for publication elsewhere. We promise not to withdraw this article after it has been processed by the Editorial Team. If there is a withdrawal, we are willing to pay a penalty of USD 150 (IDR 2000K) to the SINERGI Editorial Team.
In this paper, I/we report on / show that: 
	Field
	:
	Industrial Safety and Maintenance Engineering

	Topic
	:
	Predictive Maintenance for Railway Lifting Jack Systems Using HAZOP-FMEA and IoT Integration

	Brief Background
	:
	Lifting jacks are critical in locomotive maintenance, but failures due to undetected malfunctions have led to workplace accidents. Traditional risk assessment tools like HAZOP and FMEA are reactive and lack real-time capabilities.

	Research Problem
	:
	There is a lack of integrated, real-time predictive maintenance systems that combine structured risk assessment (HAZOP-FMEA) with IoT-based data to proactively detect lifting jack failures in railway operations.

	Overview of Method
	:
	The study used HAZOP and FMEA to identify and prioritize potential failure modes in lifting jack operations. IoT sensors (HC-SR04 and MPU6050) were then deployed for real-time monitoring. Anomaly detection algorithms and Firebase integration enabled early warning and data visualization.

	Significant finding
	:
	The system effectively detected anomalies with minimal deviation and low data loss. It reduced risk levels by identifying critical failures in the stopper and motor components, demonstrating superior performance compared to traditional maintenance approaches.
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