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Unauthorised alteration, interference and failures – diesel 
engine systems 
This safety bulletin provides safety advice for the NSW mining industry. 

Issue 

The Resources Regulator has noticed, with concern an increasing trend in incidents involving the 
overriding, bypassing, forcing or failing of diesel engine systems safety circuits which ensure that 
explosion-protection characteristics remain effective to control surface temperature and prevent 
flames, sparks and hot gases emitting from the diesel engine system.  

Investigation 

Example 1 – Safety circuit bypass – exhaust filter fire 

A fire occurred in the exhaust of a Jug-A-0 loader at pit bottom where smoke and embers were seen 
coming from the particulate filter canister. Investigations by the mine operator and the Regulator 
included site inspection and testing at the mine and further testing at a recognised service facility 
(RSF) workshop. 

1. The automatic strangler operation was overridden. 

• Testing found that interference with the pneumatic hosing was made, which prevented 
automatic application of the strangler valve on the detection of methane by the methane 
monitor. 

2. Exhaust temperature sensors were bypassed. 

• The investigation found that the water supply to the water scrubber was blocked at the inlet 
float. The water blockage was not identified or fixed when in machine was in service. Without 
water in the scrubber, exhaust temperature shutdowns occurred. 

• Testing demonstrated that the exhaust temperature shutdown controls when connected were 
functional and caused the engine system to shut down when the exhaust temperature exceeded 
the 85 degrees Celsius setting. Upon restart after a period of cooling, the control system shut 

https://youtu.be/lPt4bYAcN64
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down the engine repeatedly with minimal delay and without any observations that would cause 
the exhaust filter to catch fire. 

• Analysis of control system data from the incident showed records of shutdowns before the 
incident.  

• The practice of pneumatic bypass of the NTMS control system was used to charge a flat battery 
in the surface workshop. This bridging could be achieved easily by connecting 2 adjacent 
pneumatic hoses. 

• The state condition E61 air switch open circuit was logged on the NTMS Hawkeye log. This E61 
status was recorded on the log at 4:27 pm before the incident that occurred at 4:50 pm. The E61 
condition occurs when the alternator (engine) is running but there is no air to the air switch in the 
NTMS control system. (Refer to following timeline annexure.) 

Figure 1: The diagram represents a timeline of events leading up to, and immediately following, the incident 

 

Example 2 –Safety circuit bypass – exhaust filter  

Heating occurred in the exhaust of another Jug-A-0 loader at a different underground mine where 
exhaust particulate filters melted when exposed the high exhaust temperatures.  

1. Exhaust temperature sensors were overridden. 

• The investigation found the contaminated water blocked supply to the water scrubber. The 
water blockage was not identified or fixed when the machine was in service and presented the 
cause of the heating event. Exhaust back pressure caused by positive flame trap blockage may 
also have affected the water supply to the scrubber.  

• The mine’s investigation determined that loose wires/terminals on barriers caused engine system 
shutdowns that led to unauthorised intervention to bypass the safety circuit control system.  

• T1 and T2 sensors that were changed out after the machine was driven out of the mine were 
found to be in a failed state, that when reinstalled would not allow the engine to be started. 
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• Anti-tamper heat shrink on bypass hoses was cut and the fittings were less than finger-tight. 

• Forcing the NTMS system into bypass because of loose connection or over temperature trips 
prevented exhaust temperature protections from operating and the engine continued to run 
without exhaust cooling. 

Example 3 – Unauthorised alteration of scrubber float 

A Mustang skid steer loader diesel engine system scrubber low water shutdown float had 
unauthorised alterations made to the pivot pin and float arm seal arrangement.  

• The altered float failed to safety twice during the recent service. The first incident occurred 15 
days after alteration, the second instance occurred after 24 days. Ad-hock alteration of the 
scrubber low water float was made by 2 people independent of each other.  

• The first alteration involved fitting an air safety clip to replace the original stainless steel pivot 
pin securing the float. It was made by a person not trained in working on explosion-protected 
diesel engine systems. The second float arm seal modification and air safety clip alterations 
were made by a person who had training accreditation for explosion-protected diesel engine 
systems. 

Figure 2: The diagram shows a timeline of the events and float arm seal modification 
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Example 4 – Safety circuit flooding 

• A skid steer loader with a safety circuit air leak was found to have the circuit supply orifice 
adjusted to flood the circuit to allow the engine system to run. The unauthorised adjustment was 
discovered at daily testing when all safety functions were found unable to shut down the engine 
system. 

Example 5 – Explosion-protection characteristic incident failures 

• The intake strangler valve on a man transport vehicle was frozen, unable to be operated by push 
button or manual ring pull. 

• The fuel shut-off cylinder on a man transport vehicle was stuck in the run position and was not 
functional to shut down the diesel engine on manual demand or demand of the safety circuit 
functions. 

• The bracket that supported the fuel shut-off cylinder was broken, causing a man transport 
vehicle to continue to run on. In this condition, the fuel shut-off was not functional to shut down 
the diesel engine on manual demand, or demand of the safety circuit functions. 

Recommendations 

Mine operators should: 

• ensure controls are in place to prevent as far as reasonably practical any unauthorised alteration 
of safety systems on explosion protected diesel engine systems 

• review the risks associated with maintaining explosion-protected plant in an explosion-protected 
state then update the mechanical engineering control plan with any identified controls 

• review that controls are in place to ensure work carried out on explosion-protected diesel engine 
systems is authorised and carried out by persons who are trained and competent for that work 

• consider implementing bridging and forcing register and permit systems when interference with 
diesel engine shutdown systems is required for battery charging, workshop commissioning or 
recovery activities 

• review protocols for emerging reliability issues associated with explosion-protected diesel 
engine systems to ensure as far as reasonably practicable that plant in service is reliable. 

Mine workers: 

• have a duty to not take any actions that could adversely affect the safety of themselves or other 
people 

• Should follow protocols set by the mine operator to report reliability issues and carry out 
operation and maintenance activities that maintain the explosion-protection characteristics of 
explosion-protected diesel engine systems. 

Note: Please ensure all relevant people in your organisation receive a copy of this safety bulletin 
and are informed of its content and recommendations. This safety bulletin should be processed in a 
systematic manner through the mine’s information and communication process. It should also be 
placed on the mine’s common area, such as your notice board where appropriate. 
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Visit our website to find more safety alerts and bulletins, with a selection of relevant publications 
provided below: 

• Safety Alert SA20-07 Concerns about possible tampering with explosion protected diesel 
engine safety systems 

• Safety Alert SA11-05 Failure of explosion protected diesel engine system 

• Safety Alert SA09-02 Diesel engines run on methane enriched atmosphere 

• Safety Alert SA08-04 Failure of explosion-protected characteristics of a diesel engine system 

• Safety Alert SA07-06 In service failure of explosion protected equipment 

• Safety Alert SA06-06 Diesel engine system running on atomised hydraulic oil 

• Safety Alert SA05-08 Danger of methane explosion from diesel engine systems 

• Safety Bulletin SB21-09 Threaded fasteners – diesel engine system in underground coal mines 

• Safety Bulletin SB21-03 Diesel engine shutdown failure 

• Safety Bulletin SB12-01 In-service failures of explosion protected diesel engine systems during 
2010 and 2011 

• Safety Bulletin SB10-06 Failures of explosion protected diesel engine systems 
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