This document was produced by Queensland mining-industry-based electrical personnel as a tool to assist mines protect their sites from lightning. While significant issues are raised, this document does not purport to cover all lightning-related hazards or available controls. It was published in its present form to be adapted or built upon by mines wishing to audit their status in addressing lightning-related hazards.

Lightning Protection Audit Tool for Mines

MINE:
AUDITOR/S:

DATE:
MINE REP: (Person/s involved during audit)




Ref doc 

	NO.
	AUDIT ITEM
	STATUS
	COMMENTS

	
	Have you identified lightning as a hazard on site?
	
	

	
	If so, what controls do you have in place for each lightning hazard?
	
	

	
	Do you use a lightning detection warning system?

If so what system? e.g. http://www.lightning.net.au/klass.htm or www.weatherzone.com.au 

How does this system provide early warnings?
	
	

	
	Conveyors/structures steel cored belt
	
	

	
	· How do you manage the risk of transferring lightning energy into the underground via the conveyor structure?

· What is the resistivity/metre for your steel cored belt?

· Do the stockpile conveyor and the trunk conveyor entering the mine have electrical continuity?
· Do the stock pile conveyor and the trunk conveyor entering the mine share foundations?

· Is the conveyor system covered by a metallic roof structure?

· Is there a lightning protection system (LPS) protecting the length of the conveyor?

· At what intervals is the structure connected to the general mass of earth by electrical conductors (earth electrodes)?
· At what intervals is the structure connected to the general body of earth via foundations?
· Is the Trunk conveyor structure entering the mine bolted together or pinned?

· What is the conductivity/per structure bay?

· What is the conductivity of the total length of the conveyor?

· Is the conveyor supported by chain via roof bolts?

· What is the resistance to earth from the conveyor structure to earth via the suspension chains and roof bolts?

· Is the conveyor structure electrically connected to the mine earth grid?
	
	

	
	Services water/air/cables
	
	

	
	· How do you manage the risk of transferring lightning energy into the underground via the services?

· What is the resistivity/metre for your steel pipe?

· Is there an LPS protecting the length of the surface pipe work?
· At what intervals is the pipe work connected to the general mass of earth by electrical conductors (earth electrodes)?
· At what intervals is the pipe work connected to the general body of earth via foundations?
· Is the rubber joining ring of Victaulic pipe conductive?

· What is the resistance/per length of Victaulic pipe?

· What is the resistance of the total length of the Victaulic pipe?

· Is the Victaulic pipe supported by chain brackets via roof bolts?
· What is the resistance to earth from the Victaulic pipe to earth via the suspension chains and roof bolts?

· Is the Victaulic pipe electrically connected to the HV earth grid?
	
	

	
	Drift lining materials
	
	

	
	· What percentage of the metallic drift lining is covered with earth? 

· Is the metallic drift lining electrically connected to the general mass of earth (earth mat/electrode)?
· Is there a metallic annex cover over the drift entrance?

· Is the annex bonded to the metallic drift lining entrance?

· Is the lining/annex connected to the mine earth grid?

· Is the lining/annex connected via foundations?
· Is there an LPS to protect the drift lining/annex?

	
	

	
	Rail systems
	
	

	
	· Is the rail track connected to the general mass of earth?

· Is the rail track laid on blue metal stone?

· Is the rail track joined to mine earth grid?

· Is there an LPS protecting the surface section of rail track?
	
	

	
	Rope and winder systems
	
	

	
	· Are the ropes effectively earthed?

· What is the resistance from the rope to the mine earth?

· Is the rope system protected by a LPS?
	
	

	
	Gag systems
	
	

	
	· Is the foundation connected to the general mass of earth?

· Is the gag foundation joined to mine earth grid?

· Is there an LPS protecting the installation site for the gag?

· Are there earth conductors provided for direct connection to the gag unit?
	
	

	
	Conveyor counter weight towers
	
	

	
	· Is the foundation connected to the general mass of earth?

· Is the foundation and structure joined to mine earth grid?

· Is there an LPS protecting the gravity tower and borehole site?

· Is there an insulated join between the counterweight tower wire rope and the borehole wire rope?

· If not, what is the resistance to mine earth?
· If yes, what is the insulation value of this joint? Wet and dry?
	
	

	
	Surface fans   
	
	

	
	· Do you have surface fans on site?
· How do you manage the risk of lightning to the surface fan and facility?

· How do you manage the risk of transferring lightning energy into the underground via the surface fan facility?

· How do manage the construction of your fan facility to minimise the risks associated with lightning?

· What is the resistance to mine earth of fan structures?
	
	

	
	Fuelling facilities   
	
	

	
	· Do you have fuelling facilities on site?

· Do you have a procedure for managing the lightning hazards associated with these fuelling facilities?

· How do you manage the risk of lightning to the refuelling facilities? 

· How do you manage the risk of transferring lightning energy into the underground via the fuelling facility?
· What is the resistance to the mine earth of the fuelling facility?  
	
	

	
	Surface infrastructure near boreholes (fences, gas monitoring sheds etc.)   
	
	

	
	· Do you have surface infrastructure near boreholes on site?

· Do you have a procedure for managing the lightning hazards of these surface infrastructures near boreholes?

· How do you manage the risk of lightning to the surface infrastructure near boreholes?
· How do you manage the risk of transferring lightning energy into the underground via the surface infrastructure?
· What method of earthing is used for protecting the surface infrastructure associated with service boreholes?  
	
	

	
	Surface structure near major shafts   
	
	

	
	· Do you have surface structures near major shafts on site?

· Do you have a procedure for managing the lightning hazards of these surface infrastructures near major shafts?

· How do you manage the risk of lightning to the surface structure near major shafts?

· How do you manage the risk of transferring lightning energy into the underground via the surface structure near major shafts?

· What method of earthing is used for protecting the surface infrastructure associated with service boreholes?     
	
	

	
	Power conductor systems (overhead lines and surface and underground cables)   
	
	

	
	· Do you have a procedure for managing the lightning hazards of these power conductor systems?

· How do you manage the risk of lightning to these power conductor systems? 

· How do you manage the risk of transferring lightning energy into the underground via these power conductor systems? 

· What method of earthing is used for protecting the surface infrastructure associated with these power conductor systems

· What is the resistance from the LPS to the mine earth?  

	
	

	
	Phone and communication systems
	
	

	
	· Do you have a procedure for managing the lightning hazards of these phone and communication systems? 

· How do you manage the risk of lightning to the phone and communication systems?

· How do you manage the risk of transferring lightning energy into the underground via the phone and communication systems?

· Is there an LPS to protect these phone and communication systems? 

· What diversion capacity does the LPS system have for the phone and communication systems?

· Once underground, do you have additional LPS to minimise risk of induction and energy delivery?

· Are the phone and communication systems suitably shielded from induction from lightning energy?
	
	

	
	Goafs
	
	

	
	· Do you leave pipelines in active and sealed goafs? 

· Do you leave power cables in active and sealed goafs?

· Do you leave communication cables in active and sealed goafs? (Phone, DAC, PLC, PED gas monitoring, pull wire and catenaries)

· Do you leave metallic components in active and sealed goafs? (Screened hydraulic hoses, belt structure)

· What is your procedure to ensure that lightning energy is not inducted into these components?

	
	

	
	Redundant metallic equipment and cables   
	
	

	
	· Do you have a procedure for managing the lightning hazards of this equipment? 
· How do you manage the risk of lightning to this equipment?
· How do you manage the risk of transferring lightning energy into the underground via this equipment?
	
	

	
	Exploration boreholes   
	
	

	
	· Do you have exploration boreholes on site?

· Do you have a procedure for carrying out exploration drilling?

· How do you manage the risk of lightning to the drilling team and equipment?

· How do you manage the risk of transferring lightning energy into the underground via the drilling activity?

· How do you manage the risk of drilling into current or past workings and possible explosive atmospheres?

· How do manage the construction of your exploration borehole casings to minimise the risks associated with lightning?

· How do you manage the build up of explosive atmospheres in unused exploration boreholes exposed to lightning?

· What is the casing resistance to earth?

· What is the earth resistivity in the area for supplementary earthing of the borehole casing?

· What is the nominal diameter of these boreholes and does this affect lightning transmission?

	
	

	
	Gas drainage boreholes   
	
	

	
	· Do you have gas drainage boreholes on site?

· Do you have a procedure for managing the lightning hazards whilst conducting gas drainage?

· How do you manage the risk of lightning to the gas drainage system and machinery?

· How do you manage the risk of transferring lightning energy into the underground via the gas drainage activity?

· How do you manage the risk of drilling into current or past workings and possible explosive atmospheres?

· How do you manage the construction of your gas drainage borehole casings to minimise the risks associated with lightning?

· How do you manage the build up of explosive atmospheres in unused gas drainage boreholes exposed to lightning?

· How do you manage the risk of lightning to the drilling team and equipment?

· Where your borehole is metal lined, what is the resistance to earth? 
· What is the nominal diameter of these boreholes and does this affect lightning transmission?  
	
	

	
	Service boreholes   
	
	

	
	· Do you have service boreholes on site?

· Do you have a procedure for managing the lightning hazards whilst utilising service boreholes?

· How do you manage the risk of lightning to the service borehole and installed equipment?

· How do you manage the risk of transferring lightning energy into the underground via the service boreholes?

· How do you manage the risk of drilling into current or past workings and possible explosive atmospheres?

· How do you manage the construction of your service borehole casings to minimise the risks associated with lightning?

· How do you manage the build up of explosive atmospheres in unused service boreholes exposed to lightning?

· What method of earthing is used for protecting services that enter the services borehole against lightning?

· What method of earthing is used for protecting the surface infrastructure associated with service boreholes?

· Where your borehole is metal lined, what is the resistance to earth?

· Is the services contained in this borehole bonded to earth and to the borehole?                                   

· What is the nominal diameter of these boreholes and does this affect lightning transmission?
	
	

	
	Mine earthing
	
	

	
	· What is the resistance of your mine earthing systems?

· Are these resistances low enough to dissipate / absorb lightning energies? 

· In high wall entry mines, is the high wall retaining infrastructure suitably earthed?

· Is equipment in the box cut suitably protected? 

· Is transportable equipment bonded to localised roof and rib mesh to minimise the touch potential due to earth potential rise? 

· Do you have high resistive soils in areas where transportable substations are earthed?

· Does the design of your mine provide protection for people working underground directly under areas of lightning strikes while in close proximity to earthed machines?
	
	

	
	High vehicles and transportable equipment
	
	

	
	· Do you control the risk to equipment and personnel?

· How is this achieved?
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