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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Standards may also be withdrawn.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.saiglobal.com.au or Standards New 
Zealand web site at www.standards.co.nz and looking up the relevant Standard in 
the on-line catalogue. 

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 AS/NZS 4871.6. 
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PREFACE 

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

Committee EL-023, Electrical Equipment in Mines, to supersede AS/NZS 4871.6:2007, 

Electrical equipment for coal mines, for use underground, Part 6: Diesel powered 

machinery and ancillary equipment. 

The objective of this Standard is to set out requirements for the design, construction and 

testing of electrical systems associated with diesel powered mobile machines for use in 

underground coal mines. 

This Standard is Part 6 of the AS/NZS 4871 series, Electrical equipment for mines and 

quarries, which comprises the following parts: 

Part 1: General requirements 

Part 2: Distribution, control and auxiliary equipment 

Part 3: Substations 

Part 4: Mains powered electrical mobile machines 

Part 5: Battery powered electrical mobile machines 

Part 6: Diesel powered machinery and ancillary equipment (this Standard) 

The principal differences between this and the previous edition are as follows: 

(a) The scope and application have been clarified and extended to include diesel powered 

plant used in quarrying and both above and below ground mining. 

(b) General restructure of sections separating general requirements from specific 

requirements for fire-protected and explosion-protected plant used in underground 

coal mines. 

(c) Updated requirements recognizing new and current technologies. 

(d) This edition incorporates requirements from AS 4242—1994, Earth-moving 

machinery and ancillary equipment for use in mines—Electrical wiring systems at 

extra-low voltage (which is to be withdrawn). 

(e) Added requirements for above ground mine and quarry applications. 

(f) Clearer requirements for cabling and electrical protection, isolation, and safety 

systems. 

The term ‘informative’ has been used in this Standard to define the application of the 

appendix to which it applies. An ‘informative’ appendix is only for information and 

guidance. 
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 
 

Australian/New Zealand Standard 

Electrical equipment for mines and quarries 
 

Part 6:  Diesel powered machinery and ancillary equipment 
 

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 general requirements for the design, construction and testing of the 

electrical systems for diesel powered mobile or transportable plant intended for mining and 

quarrying activities. It also sets out specific requirements for fire-protected and explosion-

protected plant. 

NOTES:  

1 These requirements are in addition to those in AS 60204.1, which cover electrical safety of 

machinery. 

2 This Standard may be considered for plant powered by other types of fuel. 

1.2   APPLICATION 

This Standard is intended for use by designers, manufacturers, suppliers and repairers of 

diesel powered plant, mining regulatory authorities, mine operators, contractors, machinery 

hire and/or service organizations and other persons concerned with the safe use of plant at 

mines and quarries. 

All diesel powered plant, as detailed below, shall also comply with the requirements of 

AS/NZS 4871, Parts 1 to 5, where applicable. 

This Standard applies to the following: 

(a) Mobile or transportable plant used in the process of mining, e.g. plant that is used to 

dig (e.g. load haul dump equipment) and/or transport the extracted product to a 

transfer point (e.g. haul trucks). 

(b) Mobile or transportable plant used in the processing of mine product (e.g. trailer 

mounted crushing plant). 

(c) Plant used to transport products or waste produced by mining operations. 

(d) All diesel powered plant used in underground mines. 

(e) Plant used to directly support the process of mining (e.g. pumps, drilling plant, 

roadway maintenance equipment). 

(f) Other plant determined applicable by mine site risk assessment. 

This Standard does not apply to any part of plant that operates above extra-low voltage 

(ELV), such as generators or circuits fed via a diesel powered generator. This Standard also 

does not apply to vehicles entering the mine site for transport or other non-mining 

activities. Reference should be made to the relevant parts of AS/NZS 4871, AS/NZS 3000, 

AS 3007 and/or AS 2067, as appropriate. 

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

precedence over, regulations of a regulatory authority that may apply in a specific area.  
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1.3   EXISTING PLANT 

In light of the revisions introduced in this edition, existing plant should be assessed for risk, 

and interim control measures should be implemented where necessary. 

Existing plant should be updated to comply with the revisions within a time frame that takes 

into consideration the associated risk levels. 

1.4   REFERENCED DOCUMENTS 

The following documents are referred to in this Standard: 

AS 

1319 Safety signs for the occupational environment 

2067 Substations and high voltage installations exceeding 1 kV a.c. 

2660 Hose and hose assemblies—Air/water—For underground coal mines 

3007 Electrical installations—Surface mines and associated processing plant (all

parts) 

4024 Safety of machinery (all parts) 

4024.1202 Part 1202: General principles—Technical principles 

4024.1604 Part 1604: Design of controls, interlocks and guarding—Emergency stop—

Principles for design 

61508 Functional safety of electrical/electronic/programmable electronic safety-

related systems (all parts) 

62061 Safety of machinery—Functional safety of safety-related electrical, electronic

and programmable electronic control systems 

AS/NZS 

1972 Electric cables—Underground coal mines—Other than reeling and trailing 

3000 Electrical installations (known as the Australian/New Zealand Wiring Rules) 

3584 Diesel engine systems for underground coal mines (all parts) 

3584.1 Part 1: Fire protected—Heavy duty 

3584.2 Part 2: Explosion protected 

4240 Remote control systems for mining equipment (all parts) 

4383 Preparation of documents used in electrotechnology (all parts) 

4871 Electrical equipment for mines and quarries (all parts) 

4871.1 Part 1: General requirements 

4871.5 Part 5: Battery powered electrical mobile machines 

60079 Explosive atmospheres 

60079.0 Part 0: Equipment—General requirements 

60079.11 Part 11: Equipment protection by intrinsic safety ‘i’ 

60079.14 Part 14: Electrical installations design, selection and erection 

AS/NZS ISO 

31000 Risk management—Principles and guidelines 
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ISO 

9247 Earth-moving machinery—Electrical wires and cables—Principles of

identification and marking 

11862 Earth-moving machinery—Auxiliary starting aid electrical connector 

13849 Safety of machinery—Safety-related parts of control systems (all parts) 

15998 Earth-moving machinery—Machine-control systems (MCS) using electronic

components—Performance criteria and tests for functional safety 

1.5   DEFINITIONS 

For the purpose of this Standard, the definitions below apply. 

1.5.1   Active conductor 

Any conductor that is maintained at a potential different to the frame or main body of the 

machine. 

1.5.2   Cable 

One or more cable cores laid-up together with an outer sheath in an assembly, either with or 

without fillings, reinforcements or protective coverings. 

1.5.3   Cable core 

A single conductor with its insulation but not including any mechanical protective covering. 

1.5.4   Cable harness 

A grouping of insulated conductors and/or cables in a bound assembly.  

1.5.5   Cold cranking amps (CCA) 

The rating used to define a battery’s ability to start an engine in cold temperatures. The 

rating is the number of amps that a new, fully charged battery can deliver at 0° Fahrenheit 

for 30 s, while maintaining a voltage of at least 7.2 V for a 12 V battery.  

1.5.6   Explosion-protected diesel engine system 

A diesel engine system that is designed, manufactured and maintained so that it will not 

propagate, generate or allow the transmission of flame or sparks, which could ignite an 

explosion in the surrounding atmosphere. 

The diesel engine system includes— 

(a) inlet systems and inlet flametrap; 

(b) exhaust systems and exhaust flametrap; 

(c) cooling systems; 

(d) starting systems; 

(e) shut-down and protection systems; and 

(f) other ancillary equipment attached to or driven by the engine, including electrical 

systems that start the engine or are associated with the engine operation or engine 

control. 

1.5.7   Explosion-protected plant 

Plant that utilizes explosion-protection techniques to enable safe operation in a potentially 

explosive gas environment. 
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1.5.8   Extra-low voltage 

Differences of potential between conductors not exceeding 50 V a.c. or 120 V d.c. ripple 

free. 

1.5.9   Fire-protection 

Refers to systems and features that are designed to prevent a diesel engine system from 

igniting flammable material or substances, excluding flammable gas. Refer to 

AS/NZS 3584.1. 

 Fire-protected diesel engine systems do not provide explosion-protection (see NOTE:

AS/NZS 3584.2). 

1.5.10   Fire-protected plant 

Plant designed for use in underground coal mines, with specially designed systems or 

features that will prevent the plant from igniting flammable material or substances, but not 

for use in a potentially explosive gas environment. 

1.5.11   Life cycle 

A period of time covering the complete history of an item of plant, including design, 

manufacture, commissioning, operation, maintenance, decommissioning and disposal. 

1.5.12   Live parts 

Any equipment, apparatus or device that is at a potential difference to the main body of the 

machine. 

1.5.13   Plant 

Any equipment, machinery etc. necessary to carry on any mining or quarrying activity. 

1.5.14   Protection point 

Any part of the machine where a protective device or assembly of protective devices is 

installed, normally where subcircuits originate. 

1.5.15   Overcurrent protective device 

A device (e.g. fuse, circuit-breaker) installed in a circuit to prevent excessive current in the 

circuit in the event of either overload or short-circuit conditions. 

1.5.16   Safety integrity 

The probability of a safety-related system satisfactorily performing the specified safety 

functions under all of the stated conditions within a stated period of time. The higher the 

level of safety integrity, the lower the probability that the safety-related system will fail to 

carry out the specified safety functions or will fail to adopt a specified state when required. 

See AS 61508.4:2011. 

Ratings such as safety integrity level (SIL), performance level (PL) and category level 

(CAT) are commonly used to indicate the level of safety integrity. 
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S E C T I O N  2    C O M M O N  R E Q U I R E M E N T S  

2.1   GENERAL 

2.1.1   Engineering standards 

Equipment on the plant shall be designed and installed in accordance with the relevant 

requirements of this Standard and the generally accepted principles of electrical engineering 

practice. These principles should be applied in conjunction with AS/NZS 4871.1. 

The general arrangement and protection of circuits shall be such that safe and reliable 

operation in the intended operating environment is achieved. The following principles shall 

be taken into account in the design and installation: 

(a) Arrangement and functionality of circuits. 

(b) Protection of circuits from overload and short-circuit conditions. 

(c) Control of circuits by suitable switching arrangements. 

(d) Selection of cables. 

(e) Selection, design and location of switches and ancillary equipment normally used on 

machines. 

2.1.2   Risk management 

Risk management techniques shall be utilized to minimize the risk of injury to personnel 

and the risk of damage to plant or the environment to tolerable levels. This shall include 

identification, assessment, control, implementation and validation, covering the full life 

cycle of the equipment. 

Risk management techniques may include hazard analysis, risk assessment, failure mode 

effect and criticality analysis, and functional safety analysis. Control measures shall be 

implemented as appropriate to account for all foreseeable hazards. 

Guidance can be obtained from AS 4024 (series), AS 61508 (series), AS 62061, 

AS/NZS ISO 31000, ISO 13849 and ISO 15998. 

 The use of programmable electronic systems introduces an additional possibility of risk NOTE:

(i.e. failure or defect), particularly if safety related software is not properly designed and access 

for change strictly controlled. 

2.1.3   Remote control 

Remote control equipment should comply with the AS/NZS 4240 series, unless excluded 

from the scope of that series. 

2.1.4   Personnel proximity detection 

Where personnel may be in the proximity of any moving machinery or plant during 

operation, and in an area not deemed to be a safe working zone, i.e. a no-go zone, 

appropriate technologies should be utilized to provide a means of restricting or preventing 

machine motion. Technologies may include proximity detection. 

2.1.5   Warning devices 

Warning devices shall be provided to warn the operator of any malfunction on the plant that 

may cause loss of control or damage to the equipment or to the operating environment. 

Warning devices shall be provided in addition to any automatic shut-down system. 

 Refer to AS 4024.1202 for guidance on indication to operators. NOTE:
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