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Background

The legislative provisions for the Operators of Metalliferous, Opal and Extractives mines and Quarries that commenced in September 2008 include the requirement for the Mine Safety Management Plan.
The Mine Safety Management Plan must include an assessment of risks associated with the use of electricity and compliance with AS/NZS 3000 and AS 3007. 
This document contains Audit Criteria that include all electrical compliance provisions in the Occupational Health and Safety Act 2000, Occupational Health and Safety Regulation 2001, Mine Health and Safety Act 2004 and the Mine Health and Safety Regulation 2007. It has also been mapped against the audit worksheet for Coal Operation Management of Electrical Engineering Safety Desktop Assessment Program 2009 and relevant criteria and questions copied for consistency and completeness.

References
Mine Health & Safety Act 2004

Mine Health & Safety Regulation 2007

Occupational Health and Safety Act 2000

Occupational Health and Safety Regulation 2001

Legislation Compliance Audit Tool for Metalliferous, Opal and Extractive Mines and Quarries 2009

Audit worksheet - Coal Operation Management of Electrical Engineering Safety Desktop Assessment Program 2009 EE4-003
Mine Safety Management Plan Assessment  IGA - 011 

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

AS 3007 – Electrical installations for surface mines set

Objectives 
The objectives of this Audit Programme are to:

· Assess the compliance of NSW metalliferous and extractive mine operations with the electrical provisions of the Mine Heath & Safety Act and Regulation and Occupational Health and Safety Act and Regulation.
· To provide feedback to mine operators on the extent of compliance with the legislative provisions.

· Identify gaps or deficiencies in the management of electrical safety systems and recommend practical advice on improving the mine’s practices and performance. 

· Identify any industry- wide problems and issues in achieving compliance and develop strategies to address them.
Project Scope and Timeframe

The Electrical Legislative Compliance audit will be conducted for most underground metalliferous mines in NSW, large (> 106 tpa) open pit mines and a representative sample of medium size and small extractive operations. 

Process

The audit process will be consistent with standard auditing methodology as per ‘Guidelines for Auditing Quality Systems’ AS 3911.1 and will include formal feedback to the mine operation.

Feedback may be in the form of a completed audit checklist that includes Notes / Actions agreed during the audit or separate report/letter.

A  Electrical Legislative Compliance Audit Record Sheet is included to record relevant audit details.

Example Audit Questions and Evidence of Compliance

The Audit Checklist contains examples of questions that may be asked by the auditor and compliance evidence that may be available to demonstrate compliance. It should be noted that these are examples only and the nature of questions asked and the extent of available evidence may vary between operator and contract type.

Additional questions that extend the audit process are recommended.

Audit Rating
The rating system indicates the extent that an effective system has been developed and implemented. It does not indicate a ‘score’ that may lead to complacency in improving the management of electrical hazards by some mine operations. 

The objectives of the audit are stated on page 2.

The Rating indicates a range of compliance from:-

Just Starting (rating 1 or 2) – evidence exists of some documented procedures. Evidence of implementation of the procedures may be lacking. Significant actions identified to achieve legislative compliance.

Progressing (rating 3 or 4) – systems for managing electrical hazards exist and are part prepared. Some evidence of procedures effectively utilised however ongoing work required to achieve legislative compliance.

Done (rating 5) – A fully documented, current and comprehensive management of electrical hazards exists with effective document control and review mechanisms. Evidence exists that procedures are effectively implemented.

Not Applicable (N/A) – the audit criteria in question does not apply at the mine operation.
Feedback
A feedback sheet is provided at the end of this document.
Disclaimer

The information in this document is provided voluntarily and for information purposes only. The New South Wales Government does not guarantee that the information is complete, current or correct and accepts no responsibility for unsuitable or inaccurate material that may be encountered.

Use of this document does not relieve the user (or a person on whose behalf it is used) of any obligation or duty that might arise under any legislation (including the Occupational Health and Safety Act 2000, any other Act containing requirements relating to mine safety and any regulations and rules under those Acts) covering the activities to which this document has been or is to be applied.

Unless otherwise stated, the authorised version of all reports, guides, data and other information should be sourced from official printed versions of the agency directly. Neither the Department of Primary Industries, the New South Wales Government, nor any employee or agent of the Department, nor any author of or contributor to this document produced by the Department shall be responsible or liable for any loss, damage, personal injury or death howsoever caused.
Users should always verify historical material by making and relying upon their own separate inquiries prior to making any important decisions or taking any action on the basis of this information.
This publication may refer to NSW legislation that has been amended or repealed.  When reading this compliance audit tool, users should always refer to the latest legislation which can be found at www.dpi.nsw.gov.au/minerals/safety/legislation or www.legislation.nsw.gov.au
Definitions

Alter means design of, add to or take away from plant if the change affects health or safety, but does not include routine maintenance, repair or replacement.
AS means Australian Standard
cl means clause

CMP means the contractor management plan (the operator’s)

CSMP means the contractor’s safety management plan

HVMP means high voltage management plan
MHS Act means the Mine Health and Safety Act 2004

MHS Regulation means the Mine Health and Safety Regulation 2007

MDG means Mining Design Guidelines
MSMP means Mine Safety Management Plan

Non compliance means that at the time of the audit you can not demonstrate you have met the minimum requirements of the legislation.   
OEM means original equipment manufacturer
OHS Act means Occupational Health and Safety Act 2000
OHS Regulation means the Occupational Health and Safety Regulation 2001

PPE means Personal Protective Equipment

s means section

SA09-03 means Safety Alert  year of issue – publication number

SB09-03 means Safety Bulletin  year of issue – publication number
SIL means Safety Integrity Level
SWMS means Safe Work Method Statements or Standard Operating Procedure.
Further references
Relevant Legislation  (available via www.dpi.nsw.gov.au/minerals/safety/legislation or www.legislation.nsw.gov.au )

· Occupational Health and Safety Act 2000




- Mine Health and Safety Act 2004
· Occupational Health and Safety Regulation 2001 



- Mine Health and Safety Regulation 2007
Standards and Guidance Material   
A range of guidance notes and detailed audit checklists on specific issues are available at www.dpi.nsw.gov.au/minerals/safety.   Examples of relevant support material are listed for each section of the audit – see ‘Relevant support material’.
Electrical Legislative Compliance Audit Record Sheet
	Complete the following details.                                                                           Date of Audit:       /     /     


	Name of Mine:
	     

	Name of Mine Operator:
	     
	Comet ID: ( Office use only)
     

	Name of Electrical Contractor – (if applicable):
	     
	Electrical Contractor’s Licence No.

     

	Name of Auditors and Participants: 

	     

	Audit Notes:
     



	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.1 Electricity – risk control 

Any risk of injury from electricity at a place of work is eliminated or, if elimination is not reasonably practicable, the risk is controlled.

Relevant legal provisions

· OHS Regulation cl.64(1)
Relevant support material

· Technical Reference – Electrical Engineering Safety EES013

I & I NSW  Technical References can be obtained by a simple internet search on their identifying number eg. Searching Australian sites for “EES-013” is sufficient to find such documents.


	Has the mine identified areas where the risk of injury from electricity can be eliminated?  If so, what actions have resulted?
	Use of battery powered tools instead of 240V tools.

Use of extra low voltage field controls.

List of other areas where the mine has eliminated the risk of injury by electric shock.
	Rating for audit criteria 16.1
	     

	
	
	
	Note:

Extra low voltage is defined as voltages not exceeding 50 Vac or 120V ripple free d.c.

     


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.2 Assess risks: use of electricity 

In assessing risks the following is to be considered:

· the operation of high voltage electrical  installations throughout their life cycle

· injury to people from sources of electrical energy

· gas or dust explosions and uncontrolled fires ignited by sources of electrical energy

· the unintended operation of plant

· the use of electrical safeguards with an appropriate safety integrity

· provision of emergency stops and warning devices
· documentation of the risk assessment  for electricity installations and work which are assessed as high risk

Relevant legal provisions

· OHS Regulation cl.92
· MHS Regulation  cl.42, 44(4)
Relevant support material

· Technical Reference EES-013  

· AS/NZS 3000 – Wiring Rules

· AS4024.1 – Safety of Machinery

· MDG1010 - Risk Management Handbook for the Mining Industry
· SA04-10, SA03-07

	Have formal risk assessments been made for each of the items listed to the left where the risk was assessed as high?

Has the mine had any electrical incidents?
Does the operation have systems in place to ensure the designer of emergency stops has designed circuits that are not able to be affected by electrical or electronic circuit malfunction?

Do emergency stop facilities at the operation comply with these systems?


	Formal risk assessments for electrical high risk areas identified at the mine.
System Safety Integrity Level calculations.
Equipment design specifications, including risk assessment and SIL considerations.

Safety files covering the life cycle of high risk electrical equipment eg. HV plant, electrically powered underground mobile plant, mine winder(s), hazardous area equipment, remote controlled mobile plant, SIL rated equipment.

	Rating for audit criteria 16.2
	     

	
	
	
	High voltage is defined as being voltages at or above 1000V
     


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.3 Plans of electrical installations 

Up-to-date plans are maintained of all electrical installations at the mine, including any significant modifications, and are accessible to persons doing work on the electrical installations.

Relevant legal provisions

· OHS Regulation cl.41(5)
Relevant support material
· Technical Reference – Electrical Engineering Safety EES013

· AS/NZS 3000 – Wiring rules

	Does the mine have a plan of electrical installations?

Where are the plans stored?

Are fixed generators included in the plan?

Is there a plan showing the location of underground cables?
Is there a site plan showing the location of overhead power lines?

	Diagram of all electrical installations.

Plan has a revision date and details of person updating plan.

Persons updating plan are electrically competent.
Plan of overhead power lines showing ownership, clearances, voltage(s), points of emergency isolation, relationship to travelling roads.

	Rating for audit criteria 16.3
	     

	
	
	
	     


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.4 Compliance with standards

All electrical installations comply with applicable requirements of AS/NZS 3000 and AS 3007.
Relevant legal provisions
· MHS Regulation cl.58 

Relevant support material

· AS/NZS 3000 Wiring rules
· AS 3007  Electrical Installations for surface mines
· Technical Reference - Stand Alone Generators EES014

· Technical Reference - Electrical Engineering Safety EES013  
· SB07-08, SB07-04, SA06-09

	Do electrical installations at the mine comply with the requirements of relevant Australian Standards?

Have audits been undertaken to determine compliance with AS/NZS 3000 and AS 3007?
Does the MSMP require electrical compliance certificates to be issued?

Does the site electrical maintenance plan specify compliance with the AS/NZS 3000 and AS 3007?

Does the MSMP specify requirements for verification testing in accordance with section 8 of AS/NZS 3000?

	Sight copies of certificate of compliance – electrical work.

Sight AS/NZS 3000 and AS 3007 compliance audit.

Sight copies of person(s) licences and/or training records to carry out electrical work.
Site sections of the MSMP relating to electrical compliance certificate requirements.

Site MSMP for site requirements for compliance with the standards.
	Rating for audit criteria 16.4
	     

	
	
	
	     


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.5 Appropriate electrical qualifications

Electrical installations and electrical plant for which the total connected power at the operation exceeds 1,000kW, or for which high voltage is utilised, are designed and periodically reviewed by a qualified electrical engineer.
Installation, commissioning, maintenance and repair of all electrical installations are undertaken or supervised by a qualified electrical tradesperson or qualified electrical engineer.

Installation, commissioning, maintenance and repair of extra low voltage automotive plant or electrical appliances are undertaken by a competent person or a person supervised by a qualified electrical tradesperson or qualified electrical engineer.
Qualified electrical tradesman and qualified electrical persons have specific competencies as per MHS Regulation cl. 109.
Continued on next page

	What is total connected power at the mine? Does it exceed 1000kw?

Does the mine utilise high voltage equipment i.e. equipment rated at 1000V or more?
If either of the above questions is answered in the affirmative, how does the MSMP ensure the electrical plant and HV installations are designed and periodically reviewed by a qualified electrical engineer?
What are the qualifications of the personnel carrying out the day to day electrical work at the mine?


	Mine keeps copies of person(s) licences and/or training records to carry out electrical work.
Records of electrical work signed off by licensed electrical tradesmen whose name appears in the register.
For HV electrical installations and for mines with 1000kw or greater connected load, documents designed and reviewed by a qualified electrical engineer whose name appears in the register.
Site MSMP for inclusion of the site restrictions for electrical work at the operation.

NSW qualifications obtained by electricians from interstate.

	Rating for audit criteria 16.5
	     

	
	
	
	Extra low voltage is defined as voltages below 50Va.c. or 120V ripple free d.c.
     


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	Employment as an electrical tradesperson at a mine for a period of not less than 2 years prior to Sept 2008 entitles that tradesman to perform the function of a licensed electrician at a mine in NSW.

Relevant legal provisions
· OHS Regulation cl. 64(2)(a1)
· MHS Act s. 35 (2)(b)
· MHS Regulation cl. 67 & 109
Relevant support material
· Technical Reference - Electrical Engineering Safety EES013

	How does the mine supervise the extra low voltage installations and automotive electrical work carried out for the mine?
Does the site restrict electrical work to qualified persons or competent persons for extra low voltage systems?

Does the site engage electricians from interstate?

Does the MSMP include provision for electrical work on air conditioners, PLCs, specialist instrumentation, photocopiers etc?
	
	

	
	
	
	


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.6 Design and supply
Systems are in place to ensure that information supplied is sufficient to verify the purpose for which the plant is designed.
Systems are in place to ensure that information supplied by the electrical designer and manufacturer of plant is sufficient to control the risks arising from the installation and commissioning of that plant on site.

Relevant legal provisions
· OHS Regulation Chapter 5
· MHS Regulation cl.14(b)
Relevant support material
· Technical Reference - Electrical Engineering Safety EES013
· Technical Reference for the design of Electrical Systems  ESS011


	How does the mine’s MSMP ensure that the requirements of OHS Regulation Chapter 5 are being met by manufacturers and suppliers of plant to the mine?
Does the mine keep machinery safety files for potentially hazardous equipment at the mine to maintain information provided with equipment from suppliers?

Does the mine carry out risk assessments to ensure that the information supplied with plant is satisfactory to control the risks associated with the commissioning and installation of that plant?
	Purchasing specifications satisfy Chapter 5 of the OH&S Regulations. For example:
· Location that enables installation and commissioning
· Safe systems of work for installation and commissioning

· Control of risks for and system of work for maintenance, cleaning, testing and inspection

· Knowledge, training or skill for persons undertaking maintenance, cleaning, inspection and testing
· Dismantling and storage
Involvement in OEM risk assessments.

View documents recording mine involvement in OEM risk assessments.

View mine installation and commissioning risk assessments.
	Rating for audit criteria 16.6
	     

	
	
	
	Chapter 5 of the OHS Regulation requires the designer/manufacturer of plant to provide the end user with information about the risks associated with the plant.  It is expected that the MSMP ensure this information is received.
     


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.7 Security and access 

Electrical installations containing live components are secured to prevent inadvertent access (eg, control panels, switch rooms and yards, substations, etc)
Persons entering the above electrical installations are appropriately trained in safe entry emergency procedures and safe use of electrical plant and equipment.

Adequate signs to warn of the hazards, and (if necessary) restrict access, are provided at or near any area in which there is a risk of exposure of persons to hazards arising from electricity.

Relevant legal provisions

· OHS Regulation cl. 41(1)(b)(c)

· OHS Regulation cl. 64(2)(g)

Relevant support material

· Technical Reference - Electrical Engineering Safety EES013
· SA08-02, SA05-06, SA00-07

	Are the following electrical installations secured:

· Control panels

· Switch rooms

· Switch yards

· Substations

· Other?

Has mine nominated authorised person(s) who can access electrical installations?
How are authorised persons aware that they are authorised and do they know their limitations?
Are the authorised trained in safe entry emergency procedures and safe use of electrical plant and equipment?
Are contractors aware of the site standards?

	Distribution boards, controlled panels, switch rooms, substations etc. are secured from inadvertent access.

Authorised/ restricted access.
High voltage warning signs.
Control panels, switch rooms, switch yards, substations etc are lockable.
Inspection reports identify secured electrical installations. 
Training/ competency records for safe entry, emergency procedures and use of electrical plant.
Documented emergency procedures.
List of personnel authorised to enter switchrooms and operate switchgear at the mine.
View the site authorisation form and inductions.
	Rating for audit criteria 16.7
	     

	
	
	
	     


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.8 Removal and restoration of electrical power

There are documented procedures for the safe removal and restoration of electrical power at the mine. 

Relevant legal provisions

· MHS Regulation cl.59
Relevant support material
· Technical Reference - Electrical Engineering Safety EES013
· Minerals Industry Safety Handbook

· SA05-06

	What happens when the power trips out?

Has mine nominated authorised person(s) who can access electrical installations and reset the power after electrical faults?
How are authorised persons aware that they are authorised and do they know their limitations?

What processes are in place for access to electrical circuits for maintenance, repair and modifications?

Are contractors aware of the site standards?
	Restoration of power procedures which discriminate between the requirements for resetting overload, short circuit and earth fault trips.
Removal of power procedures.
Electrical maintenance plan includes removal and restoration instructions.
View the site authorisation form.

Review electrical isolation procedures.

Review site induction documentation.

	Rating for audit criteria 16.8
	     

	
	
	
	     


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.9 Safe electrical work

Electrical work is to be carried out using a safe system of work.

Such work is not to be carried out while the circuits and apparatus of the part of the installation that is being worked on are energised.

A system must be in place to ensure that:
a. The circuits and apparatus of the part of the installation that is being worked on are not energised before work commences and remain that way until the work is completed
b. measures to eliminate or control the risk of the person carrying out the work inadvertently contacting any part of the installation that remains energised.

The operator of a mine must co-operate with an electricity supply authority to ensure the health, safety and welfare of persons undertaking maintenance of an electricity supply authority’s infrastructure at a mine.
Continued on next page

	Does the mine have a isolation policy in place? 

Does this policy include the use of Danger Tags and Locks?

Does it preclude “Live Work” on circuits operating above extra low voltage?

Does the mine have a High Voltage permit system?

Does the mine have safe work procedures for working on electrical systems?

What supply authority power lines enter / cross the mine?

How does the mine ensure the safety of supply authority personnel working on the mine site?


	A “No Live Work Policy” written into the  MSMP

Sight mine isolation procedure document.

Sight mine high voltage permit procedures and completed sheets.

Sight safe work procedures which have been filled in.

Sight any agreements with the local energy supply authority over access to their network and/or agreements concerning the non-reclosing of auto-reclosing circuit breakers feeding the mine’s supply.
	Rating for audit criteria 16.9
	     

	
	
	
	Section 4 of the OHS Regulation clause 207 allows for live work under special conditions. The DPI does not accept that live work can ever be justified on a mine site. If such work is contemplated by a mining official utilising clause 207 (4) of the OHS Regulations, that official must contact an electrical mining inspector seven days in advance of such intended work Cl207 (4) (k)

Clause 207 (5) of the OHS Regulations excludes the electrical network providers operating under a plan to be lodged as per the “Electricity Supply (Safety and Network management) Regulation 202” from the prohibition of live work at a mine site.

Extra low voltage is defined as voltages below 50 Va.c. or 120 V ripple free d.c.

     


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	Relevant legal provisions

· OHS Regulation cl. 64(2)(c), 107

· MHS Regulation cl.68

Relevant support material

· Technical Reference - Electrical Engineering Safety EES013 


	Does the mine have an agreement with the local network supplier re non-reclosing after electrical faults on the authorities network entering the mine?
	
	

	
	
	
	


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.10  Inadvertent contact: live conductors

If excavation work is to be carried out at a place of work, all available information concerning the position of underground electrical cables is obtained and disseminated to persons at the place.

Persons at work, their plant, tools or other equipment and any materials used in or arising from the work do not come into close proximity with overhead electrical power lines. 

Relevant legal provisions

· OHS Regulation cl.64(2)(d)(e)(g)

Relevant support material

· Technical Reference - Electrical Engineering Safety EES013 

· AS/NZS 3000 Wiring rules
· AS/NZS 3007.2 Electrical Installations for surface mines and associated processing plant
· Minerals Industry Safety Handbook
· SA08-02, SA05-11, SA03-07, SA99-23, SA99-08

	Is there a plan showing the location of underground cables?
Is there a plan showing the location of overhead powerlines?

Does the mine prohibit live-line work?
Does the mine have a permit to excavate system?

Does the mine have a HVMP?

Does the mine have a permit system for HV work?

Are all switchyards with exposed conductors fenced to AS/NZS 3007.2?

Does the mine have rules preventing the stacking of material or storage of equipment under overhead power lines?
	Sight “underground cable” warning markers.

Sight permit to excavate forms filled in.
Sight vehicular approach routes under overhead power lines adequately identified with warning signs.

View MSMP and electrical inductions for no live line work.

Sight warning signs re:  the presence of overhead power lines, voltage and clearances on vehicular access roads.

Goal posts at vehicular access roads.
Sight product storage areas (stockpiles, mobile plant, pallets) being kept away from overhead power lines.
Dial before you dig signs.

Review MSMP for controls for inadvertent contact.
	Rating for audit criteria 16.10
	     

	
	
	
	     


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.11 Commissioning: installation

Electrical installations are tested in accordance with AS/NZS 3000 by a competent person prior to energising for normal use, and a certificate of compliance with AS/NZS 3000 is issued. 
The system ensures that information supplied is sufficient to enable a suitable location to be identified for installation and commissioning of electrical plant.

The system ensures that information supplied is sufficient to establish systems of work necessary for the safe installation and commissioning of the plant.
Relevant legal provisions

· OHS Regulation cl.64(2)(a)
· OHS Regulation Chapter 5
· MHS Regulation cl.60(1-3), 67

Relevant support material

· AS/NZS 3000 Wiring rules
· AS 3007 Electrical Installations for surface mines
· Technical Reference - Stand Alone Generators EES014

· Technical Reference - Electrical Engineering Safety EES013  

	Are people installing and commissioning, in accordance with AS/NZS3000 and AS3007?

Are people competent in installing and commissioning in accordance with AS/NZS3000 and AS3007?

Does the MSMP require all electrical installations to be tested and verified in accordance with the requirements of section 8 of AS/NZS 3000?
Does the operation require certificates of compliance to be issued following repairs, replacement, modifications as well as new installation work?


	Sight copies of certificate of compliance – electrical work.

Sight completed commissioning sheets for new installations.

Contracts.

Sight copies of person(s) licences and/or training records to carry out electrical work.

Review the MSMP for installation requirements.
Review electrical testing requirements and recording methods.

View certificates of compliance.
	Rating for audit criteria 16.11
	     

	
	
	
	     

	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.12 Testing of electrical installations

Testing of energised electrical circuits and apparatus is carried out using a safe system of work including:-

· a written risk assessment in respect of testing;

· measures to prevent inadvertent contact with energised parts of the installation;

· appropriate testing equipment and personal protective equipment is used;

· the testing is carried out by appropriately qualified and trained persons;

· if necessary, the testing is supervised by a safety observer who is competent to perform the work and implement emergency rescue and resuscitation procedures (CPR).
Electrical installations are tested in accordance with AS/NZS 3000 by a competent person prior to energising for normal use and a certificate of compliance with AS/NZS 3000 is issued.
Continued on next page
	Are SWMS provided?

Are employees / contractors trained in site specific procedures?

Is appropriate/ competent supervision and authorisation provided?

Is testing carried out using appropriate testing equipment?

Is testing carried out using appropriate PPE?

Does the mine carry out electrical testing that requires a safety observer?


	Evidence of testing equipment used.

Electrical circuits and apparatus prevent inadvertent contact.

Evidence of risk assessment / SWMS that had been carried out.

Mine keeps copies of person(s) licences and/or training records to carry out electrical work.
Electrical testing results.

Live Testing Procedures.

Register of electrical equipment.

Test record certificates.


	Rating for audit criteria 16.12
	     

	
	
	
	     



	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	There are arrangements that check that all documents related to the testing and inspection of the plant (prior to delivery) has been completed by the manufacturer/supplier.

Relevant legal provisions

· MHS Regulation cl. 60(1-3)
· OHS Regulation cl.208
· OHS Regulation Chapter 5
Relevant support material
· SB07-08, SA05-11, SA04-10, SA00-18 
· Technical Reference - Electrical Engineering Safety EES-013  

	Does the mine have complete manufacture’s instructions on testing and inspection of the plant at the mine?

Does the mine carry out risk assessments with respect to the suitability of manufacture’s testing and cleaning procedures?

	View equipment manufacture’s manuals with relevant sections on safe testing and inspection of their equipment.

View relevant risk assessments.

	Chapter5 of the OHS Regulation requires the designer / manufacture of plant to provide the end user with information about the testing and inspection requirements for plant supplied. It is expected that the MSMP ensures this information is received.


	
	
	
	


	
	Rating:
	Just Starting              Progressing            Done
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	EXAMPLES OF COMPLIANCE EVIDENCE
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	16.13 Inspection and maintenance –  installations

All electrical installations at the mine are regularly inspected to ensure that;

· their safe operation is not impaired by interference, damage, ageing or wear
· inspections, maintenance and cleaning are carried out having regard to procedures recommended by the designer or manufacturer or developed by a competent person
· live components are properly insulated or protected against inadvertent contact

·  the installation does not pose fire risks to the surrounding environment

· any unsafe electrical installations are disconnected from the supply, repaired, replaced or permanently removed from use
· all safety features and warning devices of plant are maintained and tested 
Continued on next page
	Does the mine have an electrical register of plant?
Does the mine have an electrical maintenance system?

Does the system include maintenance and testing of warning devices and safety systems?
Does the maintenance plan require periodic audits of the electrical system to AS/NZS 3000 and AS 3007?
Does the maintenance plan seek to ensure ongoing compliance with AS/NZS3000 and AS 3007?

Are maintenance systems designed by competent personnel, eg the manufacturer or designer?


	Sight up-to-date register of electrical equipment.

Sight electrical maintenance plan.

Maintenance schedules.

Filled in maintenance forms.
Sight copies of certificate of compliance – electrical work.

AS/NZS 3000 and AS3007 compliance audit.

Mine keeps copies of person(s) licences and/or training records to  carry out electrical work.
Sight the general condition of the electrical equipment at the mine.
Review insulation testing reports.

	Rating for audit criteria 16.13
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	Systems are in place to ensure that information supplied by the electrical designer and manufacturer of plant is sufficient to control the risks arising from the maintenance, cleaning, testing and inspection of that plant.

The system ensures that information supplied is sufficient to determine knowledge, training or skill necessary for persons undertaking maintenance, cleaning, inspection and testing of the plant.

The system ensures that information supplied is sufficient to establish systems of work necessary for the safe maintenance, cleaning, testing and inspection of the plant.

Relevant legal provisions

· OHS Regulation cl.64(2)(a4) cl.137 (1)(b&c),  41, Chapter 5
· MHS Regulation cl.61 
Relevant support material
· Technical Reference - Electrical Engineering Safety EES013 

	Do the maintenance schemes address the testing of safety critical systems?

Is insulation testing a significant component of the maintenance schemes?

Are all live equipment components insulated?

Are all electrical switch areas locked and only authorised person having access?
	Equipment manufactures manuals with relevant sections on controlling the risks involved with maintenance, testing and cleaning of their plant & the skills required to perform those tasks.
Equipment manufactures manuals with safe maintenance, cleaning and inspection procedures.

	Chapter 5 of the OHS Regulation requires the designer / manufacture of plant to provide the end user with information about the safe maintenance requirements for plant supplied.  It is expected that the MSMP ensures this information is received.
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	16.14 Electrical cut-outs

All electrical circuits are provided with electrical protection to interrupt supply in the event of faults.

Relevant legal provisions

· MHS Regulation cl. 62 
Relevant support material
· Technical Reference - Electrical Engineering Safety EES013 
· Technical Reference - Stand Alone Generators EES014
· SA04-10

Continued on next page


	Does the mine have removal and restoration of power procedures?
Do the procedures include electrical protection systems?

Does the mine have short circuit, overload and earth leakage protection?

Are HRD’s used on electrical welding gear?
Are HRD devices tested and included in an electrical maintenance plan?
Does the mine test the earth leakage?

Is there a system for periodically testing the overload and short circuit protection at the mine?

Are generators fitted with earth leakage overload and short circuit protection?
	Review removal and restoration of power procedures.
Distribution boards have earth leakage, circuit breakers, fuses, etc.

Switchboards have provision for earth fault protection testing.  Reset facility limited to authorised personnel.

Earth leakage test results.

Restoration of power procedures.
Review HRD maintenance reports.

Review electrical protection study.

Review authorisations for operation of electrical devices.

	Rating for audit criteria 16.14
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	What are the site requirements for resetting a circuit breaker?

Has the site had an electrical protection study carried out?

Who can reset a circuit breaker?
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	16.15 Earthing

Effective earthing is provided on all electrical installations to:-

· minimise risk from touch, transfer or step potential;

· prevent the effect of lightning being transferred to underground parts of the mine;

· limit the magnitude of earth faults currents to poly phase electrical installations that supply mobile plant fed via flexible trailing or reeling cables, and to electrical plant in underground parts of the mine.
· earthing systems are operating effectively.
Relevant legal provisions

· MHS Regulation cl.61(c),65
Relevant support material

· Technical Reference - Electrical Engineering Safety EES013 

· Technical Reference - Stand Alone Generators EES014

· AS/NZS 3007:2004 Part 2: General protection requirements
· AS/NZS 3000 – Wiring rules

· SA00-22, SA00-18, SA00-08

	How does the mine determine that the earthing system minimises the touch, transfer or step potential in accordance with AS3007?

Does the mine carry out earth continuity testing?

Has all underground steel work been effectively earthed to protect against lightning surges?
Is earth fault limitation fitted to all power supplies feeding underground electrical plant?
Are all power supplies to flexible trailing or reeling power cables fitted with earth fault limitation?
What electrical protection and earthing systems does the mine use for its stand alone generators installed at the mine; both above and below 25kW?
	Electrical diagrams showing:

· Earth connection for lightning protection off steel
· Earth fault current limitation devices eg earth fault limiting resistors
· Earth grids for electrical switchboards with Main Earth Neutral (MEN) links.
Report(s) on touch, transfer or step potential undertaken by a competent person(s)
Maintenance schedules show testing of earthing system(s). (note: different to earth leakage tests)
Earth connections to any steel structures, piping etc, entering the mine
Review earth continuity testing reports and the accepted values.
	Rating for audit criteria 16.15
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	16.16 Switch gear

Appropriately rated electrical switch gear is installed to enable safe control of electrical power.

Relevant legal provisions

· MHS Regulation cl.66
Relevant support material
· Technical Reference - Electrical Engineering Safety EES013 
· SA05-11

	Has an electrical fault level study been carried out for the mine?

Are the protection settings on switchgear at the mine based on the fault level study?

How are these protection settings maintained?

Does the mine have switch gear that controls electrical power? eg switch room distribution board inbuilt into generator?

Has the switch gear been rated for the equipment it supplies by a competent person(s)?


	Fault level study for mine*.
OEM manuals for the switch gear utilised at the mine.

Single line diagram for the mine identifying switchgear and the associated protection relay settings.

Documentation of switchgear protection testing results.

Switch gear is labelled to identify the circuit it protects.


	Rating for audit criteria 16.16
	     

	
	
	
	*For a small mine, it may be sufficient to simply know the available fault level at their point of attachment to the council supply
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	16.17 Flexible trailing and reeling cables

Earth continuity protection is provided to all flexible trailing or reeling cables operating at 415V or above. 

Electrical installations that supply mobile or portable plant fed via flexible trailing or reeling cables is not connected to power in the event of earth faults on those flexible trailing or reeling cables.

Relevant legal provisions

· MHS Regulation cl. 63 & 64
Relevant support material

· Technical Reference - Electrical Engineering Safety EES013

	Does the mine carry out earth continuity testing on trailing or reeling cables?

Are all power supplies to flexible trailing or reeling power cables fitted with earth fault limitation?

Are all power supplies to flexible trailing or reeling power cables fitted with pilot and CFLO protection?
	Earth fault current limitation devices eg resistors. 

Maintenance schedules show testing of earthing system(s) (not earth leakage tests).

Test records.

Cable repair records.

CFLO: Cable fault lockout protection relay not mandatory if proper procedure/control is in place to prevent powering against an earth fault on the trailing or reeling cable.
	Rating for audit criteria 16.17
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	16.18 Inspect and maintain: articles

All electrical articles used in construction work or a hostile work environment (exposed to moisture, heat or dust) are regularly inspected, tested and maintained by a competent person to ensure they are safe for use.

Electrical articles which are found to be unsafe are disconnected from service and repaired or replaced.

Relevant legal provisions

· OHS Regulation cl. 64(a2)(a3)(a4)
Explanatory Note: Electric-powered plant is also subject to OHS Regulation Chapter 5 provisions for plant.

Relevant support material

· Technical Reference - Electrical Engineering Safety EES013 
· SA06-05, SA01-06

	Are systems in place for regular inspections, testing and maintenance of all electrical articles by a competent person to ensure they are safe?
Are the systems a part of an electrical maintenance plan?
What procedure is followed when unsafe appliances are found?
Are Out of Service tags used and does the mine have and Out of Service tagging system?

	Register of electrical appliances and articles at the mine.
Documented evidence that electrical articles are inspected and tagged according to the operators’ inspection protocol.
Out of service tags/systems used for damaged articles.

Up-to-date test tags on leads and appliances at the mine.

Good condition of electrical appliances.
Review Out of Service tag system.

	Rating for audit criteria 16.18
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	16.19 Electrical cords, cables and fittings

All electrical cord extension sets, flexible cables and fittings are:-
· placed in locations where they are protected by damage;

· suitably protected if placed in access ways and passageways  

Relevant legal provisions

· OHS Regulation cl. 64(2)(f)
Relevant support material
· Technical Reference - Electrical Engineering Safety EES013
· SB07-08

	Are flexible extension leads used at the mine?

Does the mine have a requirement to remove power before separating plug/socket assemblies?
Is there a system of “Testing and Tagging” leads at the mine?


	Leads not lying in mud, wet areas or trip hazards.

Outdoor leads have plug and socket designed to stop separation and ingress of water.

Use of appropriate earth leakage devices (portable or fixed).
Leads not lying in access ways and walkways.
Review removal and restoration of power procedures.

Sight test and tag log book/report forms.

Sight tagging of leads and verify test dates.

Storage of flexible leads.

	Rating for audit criteria 16.19
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	16.20 Dismantling and storage

Systems are in place to ensure that information supplied by the electrical designer and manufacturer of plant is sufficient to control the risks arising from the dismantling and storage of that plant.

Relevant legal provisions

· OHS Regulation Chapter 5
Relevant support material
· Technical Reference - Electrical Engineering Safety EES013

	Are there any redundant or disused cables at the mine?

Are there any redundant items of plant at the mine?

Does the mine electrical maintenance plan include standards for the management of redundant equipment?
	Review the mine standards for the management of redundant equipment.

Review the mine standards.
	Rating for audit criteria 16.20
	     

	
	
	
	     


	
	Rating:
	Just Starting              Progressing            Done

	
	
	1               2                 3                 4               5             N/A

	
	
	

	AUDIT CRITERIA
	EXAMPLE QUESTIONS
	EXAMPLES OF COMPLIANCE EVIDENCE
	NOTES/ACTIONS

	16.21  Maintenance of records

An employer must ensure that a record is made and kept of all inspections and tests made and maintenance carried out on electrical articles and electrical installations. 

Relevant legal provisions

· OHS Regulation cl 65
Relevant support material
· Technical Reference - Electrical Engineering Safety EES013

	Do you have maintenance records?

Has the name of the person who made the inspection or carried out the test or maintenance been recorded?

Has the date on which, or dates over which, the inspection was made or the test or maintenance was carried out been recorded?

Has the result or outcome of the inspection, test or maintenance been recorded?

Has the date by which the next inspection and test must be carried out been recorded?

	Maintenance records.

Electrical test results.

Electrical compliance certificates.

Sight operational software based mine maintenance system.
	Rating for audit criteria 16.21
	     

	
	
	
	     


Feedback sheet

Your comments will be very helpful in reviewing and improving this Electrical Legislative Compliance Audit Checklist document.

Please copy and complete the Feedback Sheet and return it to:

Central West Area Manager

Mine Safety Operations

Industry & Investment NSW
Locked Bag 21

Orange NSW 2800

Fax: (02) 6360 5363

Phone: (02) 6360 5333

How did you use, or intend to use, this document?


     

What do you find most useful about this document?


     
What do you find least useful?


     

Do you have any suggested changes to the document?


     
Thank you for completing and returning this Feedback Sheet
Mine Safety Operations
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