
 

FUNCTIONAL SAFETY IN MINING: A CASE STUDY 

MIMInE ANNUAL SAFETY SEMINAR FRIDAY 11 APRIL 2025 

Author: Simon Burwood, BEng (Hons.), FSaRS, RFSE, CEng, FS Expert (TÜV Rheinland) 

1. INTRODUCTION 

Functional safety in the mining industry is a critical aspect of risk management, ensuring that 

safety-related systems operate correctly to mitigate hazardous events. This white paper 

presents a case study on the implementation of functional safety principles in response to the 

methane gas explosion at Grosvenor Mine, Australia, in May 2020. The assessment was 

conducted in line with international safety standards, such as IEC 61511, to evaluate and 

enhance the effectiveness of safety instrumented systems (SIS). 

2. PROJECT CONTEXT 

In May 2020, a methane gas explosion at Grosvenor Mine resulted in severe injuries to five 

workers. To strengthen risk control measures, a real-time methane concentration monitoring 

and response system was implemented. However, the system was not designed according to a 

specific safety standard. Environmental Resources Management (ERM) proposed a safety 

assessment based on international functional safety standards to determine compliance and 

effectiveness. 

3. TIMELINE OF EVENTS: GROSVENOR MINE EXPLOSION 

• May 2020: Explosion at Grosvenor Mine 

° May 6, 2020: A methane explosion occurs at Grosvenor Mine near Moranbah, 

Queensland. Five workers suffer life-threatening burns and are airlifted to hospitals. 

° Investigations begin immediately, focusing on gas management practices, ventilation 

failures, and safety compliance. 

• Post-Explosion Investigations & Actions 

° June 2020: Mining safety authorities launch a formal investigation into the explosion. 

° 2021: The Queensland Coal Mining Board of Inquiry finds that the mine’s operator, 

failed to adequately manage methane levels. 

° 2022-Present: The mine undergoes extensive safety reforms and system upgrades, 

including improved real-time gas monitoring and enhanced functional safety measures 

4. WHAT IS FUNCTIONAL SAFETY? 

Functional safety is the part of a system's overall safety that depends on its correct functioning 

in response to inputs, failures, or environmental conditions. It ensures that safety-related 

systems work correctly to detect, prevent, or mitigate hazards, reducing the risk of accidents. 

Key Aspects of Functional Safety: 

• Hazard Identification & Risk Reduction – Identifying potential failures that could cause 

harm and designing systems to mitigate these risks. 

• Reliability & Redundancy – Using fail-safes, backups, and self-check mechanisms to ensure 

continued safe operation. 

• Safety Standards & Compliance – Systems must adhere to international standards like: 



 

° ISO 26262 (Automotive) 

° IEC 61508 (Industrial, general functional safety) 

° DO-178C (Aerospace) 

° IEC 60601 (Medical devices) 

° IEC 61511 (Process Sector) 

• Lifecycle Approach – Functional safety applies across the entire system lifecycle, from 

design and development to operation and decommissioning. 

• Safe Failure Response – If failures occur, the system must default to a safe state to 

prevent harm. 

Examples of Functional Safety in Action: 

• Automotive: Airbags deploying correctly in a crash (ISO 26262). 

• Industrial Automation: Light curtain systems on factory robots (IEC 61508). 

• Medical Devices: Infusion pumps that prevent overdosing (IEC 60601). 

• Rail Transport: Automatic braking systems on trains 

• Process Sector: High Integrity Pipeline Protection Systems (HIPS) 

5. THE SOLUTION 

Aims and Objectives 

The primary objectives of this SIL assessment were to: 

• Identify hazardous events occurring during mining operations. 

• Determine the necessary risk reduction for the Methane Gas Detection System. 

• Assess whether the system meets the required risk reduction as per established functional 

safety standards. 

Methodology 

To achieve these objectives, the following approach was adopted: 

• Hazard Identification Workshops: Facilitated sessions were conducted with subject matter 

experts to identify potential hazardous events. 

• Documentation and Analysis: Findings were documented using ProSET software for 

structured analysis. 

• Fault Tree Analysis (FTA): Given the complexity of the system, FTA was selected as the 

preferred method to model failure scenarios. The analysis was performed using Isograph 

software to determine if the required risk reduction factor (RRF) target was met. 

Key Findings 

The SIL assessment revealed that the Methane Gas Detection System did not achieve the 

required Risk Reduction target. This shortfall indicated the need for additional risk reduction 

measures to meet functional safety standards. 

Recommendations for Risk Reduction 

To bridge the gap between actual and target risk levels, the following recommendations were 

proposed: 

• Increase Remote Operation Capabilities: Enhance automation and remote control functions 

to minimize human exposure to hazardous environments. 



 

• Review Gas Extraction and Ventilation Systems: Conduct comprehensive evaluations of gas 

extraction and ventilation mechanisms to optimize gas dispersal and control. 

• Implement Backup Power for Critical Systems: Ensure the availability of reliable power 

sources for critical safety functions, reducing the risk of detection system failure during 

power outages. 

• Enhance Detection Hardware: Deploy additional gas detection sensors to improve coverage 

and early detection of methane gas concentrations. 

6. FUTURE WORK & CONCLUSION 

The assessment underscored the need for additional safety measures to achieve the required 

level of risk reduction. Further risk assessments are necessary to refine system design and 

reliability. Functional safety is a relatively new approach in underground mining, and this 

project represents one of the first SIL assessments performed in the industry. By implementing 

the recommended actions, mining operations can enhance the reliability and effectiveness of 

methane gas detection, thereby improving overall safety and compliance with functional safety 

standards. 
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