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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and 
new editions are published. Between editions, amendments may be issued. 
Standards may also be withdrawn. It is important that readers assure themselves 
they are using a current Standard, which should include any amendments which 
may have been published since the Standard was purchased. 

Detailed information about joint Australian/New Zealand Standards can be found by 
visiting the Standards Web Shop at www.standards.com.au or Standards New 
Zealand web site at www.standards.co.nz and looking up the relevant Standard in 
the on-line catalogue. 

Alternatively, both organizations publish an annual printed Catalogue with full 
details of all current Standards. For more frequent listings or notification of 
revisions, amendments and withdrawals, Standards Australia and Standards New 
Zealand offer a number of update options. For information about these services, 
users should contact their respective national Standards organization. 

We also welcome suggestions for improvement in our Standards, and especially 
encourage readers to notify us immediately of any apparent inaccuracies or 
ambiguities. Please address your comments to the Chief Executive of either 
Standards Australia or Standards New Zealand at the address shown on the back 
cover. 

 

This Standard was issued in draft form for comment as DR 06670. 
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PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee 

EL-023, Electrical Equipment in Mines and Quarries as a revision, in part, of 

AS/NZS 4240:1994, Remote controls for mining equipment. It is now Part 1 of a four Part 

series: 

Part 1: Design, construction, testing, installation and commissioning (this Part) 

Part 2: Operation and maintenance for underground metalliferous mining 

Part 3: Operation and maintenance for underground coal mining 

Part 4 Operation and maintenance for surface mining 

The objective of this Standard is to provide requirements for designers, manufacturers, 

users and regulating authorities concerned with the safe use of remote controlled mining 

equipment in both the coal and metalliferous mining industries. 

Each Section deals with specific aspects of design and safe use of remote control systems 

for mining equipment. 

This Standard is based on the work instigated by a special working group comprising 

representatives from both the coal and metalliferous mining industries. 

This Standard differs from the previous edition in the following significant ways: 

(a) The introduction of the principles of AS 61508, Functional safety of 

electrical/electronic programmable electronic safety-related systems, and safety 

integrity levels. 

(b) The addition of requirements for the creation of a safety file. 

(c) The expansion of the commissioning and acceptance requirements. 

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the 

application of the appendix to which they apply. A ‘normative’ appendix is an integral part 

of a Standard, whereas an ‘informative’ appendix is only for information and guidance. 
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COPYRIGHT 

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 
 

Australian/New Zealand Standard 

Remote control systems for mining equipment 
 

Part 1:  Design, construction, testing, installation and commissioning 
 

S E C T I O N  1    S C O P E  A N D  G E N E R A L  

1.1   SCOPE 

This Standard specifies requirements for the design, construction, testing, installation, 

commissioning and modification of remote control systems for mining equipment and 

machinery. It also recommends safeguarding practices and the provision for training of 

personnel associated with the operation and maintenance of such equipment and machinery. 

It applies to systems where the remote controls are located with the operator who is 

expected to remain in visual contact (direct or teleremote) with the equipment or machine 

being controlled. Typical systems of remote control may incorporate, but are not limited to, 

radio or infra-red transmitters and receivers or direct electrical connection. This Standard 

recognizes that remote control equipment may be a subset of semi-automated and 

automated systems. 

This Standard focuses on minimizing the risk to mine workers from unexpected movement 

of remote controlled machines or parts of machines. Risks from hazards such as chemicals, 

electricity (shocks and burns) and explosions are not intended to be covered by this 

Standard. 

This Standard is focussed on the electrical interface but the design, risk assessment 

principles and some of the specific requirements are applicable to hydraulic and pneumatic 

systems. 

1.2   APPLICATION 

This Standard applies to remote controlled mobile machines and parts of mobile machines. 

Examples include, but are not limited to, rubber tyred or tracked machines, breaker line 

supports, continuous miners, flexible conveyor trains, load-haul dumps, shearers, shovels, 

tyre handlers and shuttle cars. 

It applies to coal and metalliferous mining machines used in both surface and underground 

mines but does not apply to the following: 

(a) Automatic conveyor and shuttle systems. 

(b) Gantry and monorail cranes. 

(c) Shaft and drift winders. 

(d) Machines that are isolated from personnel. 

1.3   RELATIONSHIP TO REGULATIONS  

The requirements of this Standard may be read in conjunction with, but do not take 

precedence over, regulations of a regulatory authority that may apply in a specific area. Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/asnzs-42401-2009-pdf/

	AS/NZS 4240.1:2009 REMOTE CONTROL SYSTEMS FOR MINING EQUIPMENT - DESIGN, CONSTRUCTION, TESTING, INSTALLATION AND...
	PREFACE
	CONTENTS
	SECTION 1 SCOPE AND GENERAL 
	1.1 SCOPE 
	1.2 APPLICATION 
	1.3 RELATIONSHIP TO REGULATIONS 
	1.4 INNOVATION 
	1.5 REFERENCED DOCUMENTS 
	1.6 DEFINITIONS 
	1.6.1 Actuating control 
	1.6.2 Deadman control 
	1.6.3 Disparity 
	1.6.4 Emergency stop device 
	1.6.5 Fail-safe 
	1.6.6 Guard 
	1.6.7 Hazard 
	1.6.8 Hazardous motion 
	1.6.9 Human-machine interface 
	1.6.10 Mishap 
	1.6.11 Pendant 
	1.6.12 Portable remote controller 
	1.6.13 Programmable electronics (PE) 
	1.6.14 Programmable electronic system (PES) 
	1.6.15 Protection layer 
	1.6.16 Receiver 
	1.6.17 Regulatory authority 
	1.6.18 Remote control 
	1.6.19 Remote control equipment 
	1.6.20 Remote control system 
	1.6.21 Remote controller 
	1.6.22 Remote shutdown 
	1.6.23 Safe state 
	1.6.24 Safeguarding 
	1.6.25 Safety 
	1.6.26 Safety device 
	1.6.27 Safety instrumented function 
	1.6.28 Safety instrumented system (SIS) 
	1.6.29 Safety integrity 
	1.6.30 Safety integrity level (SIL) 
	1.6.31 Safety life cycle 
	1.6.32 Shall and should 
	1.6.33 Software 
	1.6.34 Standby mode 
	1.6.35 Supervisory software 
	1.6.36 Teleremote operation 
	1.6.37 Tolerable risk level 
	1.6.38 Transceiver 
	1.6.39 Transmitter 
	1.6.40 Validation 
	1.6.41 Verification 


	SECTION 2 DESIGN AND CONSTRUCTION 
	2.1 GENERAL 
	2.2 MACHINES 
	2.3 SYSTEM REQUIREMENTS 
	2.3.1 System safeguarding 
	2.3.2 Inadvertent operation 
	2.3.3 Ancillary equipment control 
	2.3.4 Multiple remote controllers 
	2.3.5 Multiple control modes 
	2.3.6 Machine start and restart 
	2.3.7 Protection from unintended operations 
	2.3.8 Design of the remote controllers 
	2.3.9 Spacing and clearance 
	2.3.10 Location of controls and displays 

	2.4 DROP TEST FOR PORTABLE REMOTE CONTROLLERS 
	2.5 IMPACT TEST FOR PORTABLE REMOTE CONTROLLERS 
	2.6 RADIO CONTROL 
	2.6.1 Electromagnetic and radio-frequency interference 
	2.6.2 Spectrum management 

	2.7 OPERATING RANGE 
	2.8 PROGRAMMABLE ELECTRONIC CONTROL SYSTEMS 
	2.8.1 General 
	2.8.2 Hardware 
	2.8.3 Software 

	2.9 EMERGENCY CONTROLS 
	2.10 EMERGENCY STOP AND REMOTE SHUTDOWN 
	2.10.1 General 
	2.10.2 Location of emergency stop devices 
	2.10.3 Types of emergency stop device 
	2.10.4 Colour of actuators 
	2.10.5 Supply disconnecting (isolating) device 
	2.10.6 Local operation of the supply disconnecting device to effect emergency stop 
	2.10.7 Remote shutdown 
	2.10.8 Override for emergency recovery 

	2.11 COVERS, GUARDS AND ENCLOSURES 
	2.12 POWER SYSTEMS 
	2.12.1 Electrical systems 
	2.12.2 Prevention of electrical faults 
	2.12.3 Devices for the prevention of unexpected start-up 

	2.13 FIRE RISKS 
	2.14 EXPLOSIVE ATMOSPHERES 

	SECTION 3 SAFETY FILE 
	3.1 GENERAL 
	3.2 SAFETY FILE CONTENTS 
	3.3 INFORMATION TO BE SUPPLIED TO THE END-USER 

	SECTION 4 COMMISSIONING AND ACCEPTANCE 
	4.1 GENERAL 
	4.2 ORIGINAL EQUIPMENT MANUFACTURER (OEM) REQUIREMENTS 
	4.3 ON-SITE PRE-ACCEPTANCE TESTING 
	4.4 INITIAL START-UP 
	4.5 SYSTEM MODIFICATION 
	4.6 REPAIR AND MAINTENANCE 

	SECTION 5 MAINTENANCE 
	APPENDIX A - LIFE CYCLE SAFETY RISK 
	A1 GENERAL 
	A2 HAZARD IDENTIFICATION 
	A2.1 General 
	A2.2 First step 
	A2.3 Second step 
	A2.4 Third step 
	A2.5 Fourth step 
	A2.6 Fifth step 

	A3 PRE-START-UP SAFETY REVIEW 
	A4 SAFE OPERATING PRACTICES 

	APPENDIX B - EXAMPLES OF DESIGN ISSUES, SIGNIFICANT FAULTS AND FAILURES FOR VARIOUS TECHNOLOGIES 
	B1 ELECTRICAL/ELECTRONIC COMPONENTS 
	B2 HYDRAULIC AND PNEUMATIC COMPONENTS 
	B3 MECHANICAL COMPONENTS 

	APPENDIX C - DESIGN OF CONTROLS 
	APPENDIX D - CONTROL CHARACTERISTICS 
	APPENDIX E - INDICATOR CHARACTERISTICS 
	APPENDIX F - IMPACT TEST FOR PORTABLE REMOTE CONTROLLERS 
	APPENDIX G - TYPICAL REMOTE CONTROLLED MACHINE SITE SAFETY FILE CHECK SHEET 
	APPENDIX H - BIBLIOGRAPHY 




