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	Title
	Demonstrate and apply intermediate underpinning knowledge of electrical equipment in explosive atmospheres

	Level
	4
	Credits
	5


	Purpose
	This unit standard is intended for use in the training and assessment of people who work with electrical equipment in explosive atmospheres and covers the essential underpinning knowledge for people working with or intending to work with such equipment.

People credited with this unit standard are able to demonstrate:

–
knowledge of hazardous areas installation and maintenance preparation techniques

–
knowledge of the relationship between explosion-protected equipment, certification documentation, and required equipment installation locations for the installation as given in specifications and layout drawings and/or written instructions

–
knowledge of Standards and requirements applicable to explosive atmospheres

–
knowledge of maintenance procedures required in hazardous areas that ensure the integrity of the explosion-protection technique

–
knowledge of cable termination types suitable for use in explosive atmospheres
–
cable terminating methods suitable for use with various explosion-protection techniques in hazardous areas

–
knowledge of documents that show the classification of a hazardous area

–
knowledge of selection and checking of equipment, wiring, and accessories suitable for use in explosive atmospheres

–
knowledge of cables and cable selection suitable for use in explosive atmospheres

–
knowledge of hazardous areas installation design documentation, and

–
knowledge of common and specific hazardous areas for which classification examples are given in Standards.


	Classification
	Explosive Atmospheres > Electrical Apparatus in Explosive Atmospheres - Operations


	Available grade
	Achieved


Guidance Information
1
This unit standard has been designed for training and assessment on-job or off-job in a simulated environment, which includes explosion-protected equipment and wiring systems similar to those encountered in a real workplace.  It is recommended candidates achieve Unit 26739, Demonstrate introductory underpinning knowledge of electrical equipment in explosive atmospheres, or demonstrate equivalent knowledge and skills, prior to enrolment in this unit standard.
2
This unit standard covers the theoretical component of various clauses in the Australian/New Zealand Standard AS/NZS 4761.1 (version as cited in the Electricity (Safety) Regulations) Competencies for working with electrical equipment for hazardous areas (EEHA).  Please refer to unit standard 30069, Determine the explosion-protection requirements specified for a classified hazardous area, for the practical component.
3
Achievement of this unit standard alone does not entitle trainees to legally perform prescribed electrical work without supervision.  Until registered and licensed under the Electricity Act 1992, trainees are assisting, and must work under supervision when carrying out prescribed electrical work.

4
References
· AS/NZS 1768:2007, Lightning protection
· AS/NZS 3000 (version as cited in the Electricity (Safety) Regulations), Electrical installations (known as the Australian/New Zealand Wiring Rules)
· AS/NZS 4761.1 (version as cited in the Electricity (Safety) Regulations) Competencies for working with electrical equipment for hazardous areas (EEHA) – Competency Standards
· AS/NZS 60079.14 (version as cited in the Electricity (Safety) Regulations), Explosive atmospheres – Part 14: Electrical installations design, selection and erection
· AS/NZS 60079.17 (version as cited in the Electricity (Safety) Regulations), Explosive atmospheres – Part 17: Electrical installations inspection and maintenance
· Electricity Act 1992
· Electricity (Safety) Regulations 2010
· Health and Safety at Work Act 2015, and associated regulations
and their subsequent amendments and replacements.
5
Definitions
Certification documentation – document(s) that assure(s) the conformity of a product, process, system, person, or organisation with specified requirements.
Explosion-protected equipment – electrical equipment to which one or more explosion-protection techniques are applied to avoid ignition of a surrounding explosive atmosphere.
Explosion-protection techniques – techniques applied to the design of electrical equipment, components, and systems to prevent electrical energy from becoming an ignition source in the presence of a surrounding explosive atmosphere.
Explosive atmosphere – mixture with air, under atmospheric conditions, of flammable substances in the form of gas, vapour, dust, fibres, or flyings which, after ignition, permits self-sustaining propagation.
Hazardous area – a three-dimensional region or space in which an explosive atmosphere is present, or may be expected to be present, in quantities such as to require special precautions for the construction, installation, and use of equipment.
Integrity of explosion-protected equipment – the condition of being unified, complete or sound in construction of the equipment design and use that ensures explosion-protection, e.g. the structural integrity of the equipment.
Safe and sound practice – as it relates to the installation of electrical equipment is defined in AS/NZS 3000.
SWA – steel-wire armoured.
Temperature class – classification system of electrical equipment, based on its maximum surface temperature, related to the specific explosive atmosphere for which it is intended to be used.
Verification dossier – a set of documents showing the complete compliance history of electrical equipment and installations within explosive atmospheres, as defined in Standards.
6
Assessment is to take account of variations between the industry sectors and enterprises.  For example, equipment used in dust-explosive atmospheres will be different in some respects from that used in a petrochemical plant.
7
Range
a
Candidates must refer to current legislation and Standards during assessment.
b
Demonstration of safe working practices and installation in accordance with safe and sound practice are essential components of assessment of this unit standard.
c
All activities and evidence presented for all outcomes and performance criteria in this unit standard must be in accordance with:
i
legislation
ii
workplace policies and procedures
iii
Standards – may include but are not limited to those listed in Schedule 2 of the Electricity (Safety) Regulations 2010
v
applicable site, enterprise, and industry practice, and,
vi
manufacturers’ instructions, specifications, and data sheets.
Outcomes and performance criteria
Outcome 1
Demonstrate knowledge of hazardous areas installation and maintenance preparation techniques.
Performance criteria

1.1
Identify workplace health and safety procedures to be followed when working in a hazardous area.

1.2
Describe the significance of information provided on the certification documentation and schedules for a given item of explosion-protected equipment.

1.3
Describe the purpose of a verification dossier and the documentation that it should contain.

1.4
Explain the limitations that apply to the use of tools and testing devices in hazardous areas.
Outcome 2

Demonstrate knowledge of the relationship between explosion-protected equipment, certification documentation, and required equipment installation locations for the installation as given in specifications and layout drawings and/or written instructions.

Performance criteria

2.1
Explain the purpose of markings on the compliance plate and certification documentation for a given item of explosion-protected equipment.

2.2
Explain procedures required for matching explosion-protected equipment with certification documentation and the equipment specified for an installation.

2.3
Identify the location of the items of explosion-protected equipment for an installation from specifications and layout drawings and/or instructions.

2.4
Describe methods of identifying explosion-protected equipment from the Ex symbol marked on the equipment, including old equipment and equipment certified in other countries.
Outcome 3

Demonstrate knowledge of Standards and requirements applicable to explosive atmospheres.

Performance criteria

3.1
Explain the use of Standards in determining the requirements with which the design of explosion-protected equipment shall comply.

3.2
Identify wiring systems permitted and not permitted in or above explosive atmospheres.

3.3
Identify equipment types not permitted in or above explosive atmospheres.

3.4
Explain regulations and Standards to which explosion-protected equipment and wiring installed in hazardous areas must comply in terms of their application.

3.5
Describe installation documentation and records including certification.
Outcome 4
Demonstrate knowledge of maintenance procedures required in hazardous areas that ensure the integrity of the explosion-protection technique.

Performance criteria

4.1
Describe the purpose of a maintenance schedule in accordance with relevant Standards.

4.2
Describe the purpose of an inspection schedule in accordance with relevant Standards.

4.3
Explain the purpose and extent of the different types and grades of inspections.

Range
types – initial, periodic, sample;


grades – visual, close, detailed.

4.4
Describe the significance of information provided in a maintenance schedule.

4.5
Explain the impact of environmental conditions on explosion-protected equipment.

Range
includes but is not limited to – corrosion, frequency of maintenance.

4.6
Explain the documentation requirements for recording the maintenance process and results.
Outcome 5
Demonstrate knowledge of cable termination types suitable for use in explosive atmospheres.

Performance criteria

5.1
Describe explosion-protection features of cable termination devices.

5.2
Describe the selection of compliant cable termination devices for given situations and environment.
Outcome 6

Demonstrate cable terminating methods suitable for use with various explosion-protection techniques in hazardous areas.

Performance criteria

6.1
Install conduit systems including seals to meet explosive atmospheres requirements.

6.2
Terminate a cable with a barrier gland.

6.3
Terminate a multipair, SWA, overall screened cable and an individual screened cable into an enclosure.

6.4
Test the termination and connections of installed cables/circuits.
Outcome 7
Demonstrate knowledge of documents that show the classification of a hazardous area.

Performance criteria

7.1
Describe methods used for classifying hazardous areas.

7.2
Interpret the delineation of zones, temperature classes, and gas and dust groups of a given hazardous area from classification documents.

7.3
Interpret the delineation of zones, temperature classes, and gas and dust groups of a given hazardous area from similar situations previously classified such as those given in Standards.

7.4
Identify situations where classification needs to be undertaken and documented by a person competent in non-specific area classification.
Outcome 8

Demonstrate knowledge of selection and checking of equipment, wiring, and accessories suitable for use in explosive atmospheres.

Performance criteria

8.1
Identify explosion-protected equipment and accessories to suit the requirements of given explosive atmospheres.

Range
three of – Zone 0, Zone 1, Zone 2, Zone 20, Zone 21, Zone 22.

8.2
Describe wiring systems to suit the requirements of explosive atmospheres.

Range
load and duty requirements, capacitive/inductive effects, inductance/resistance ratio.

8.3
Explain earthing and equipotential bonding requirements for an explosive atmospheres installation.

8.4
Describe procedures used to check the compliance certification of equipment used in explosive atmospheres.

8.5
Identify electrical protection systems and devices appropriate to an explosion-protection technique.

Range
may include but is not limited to – overloads, earth fault protection;


evidence of two is required.

8.6
Describe cable termination devices, including glands, used in explosive atmospheres.
Outcome 9

Demonstrate knowledge of cables and cable selection suitable for use in explosive atmospheres.

Performance criteria

9.1
Describe wiring systems and their applications within hazardous areas.

9.2
Describe the selection and use of cable glands, reducers, and blanking elements for hazardous areas.

9.3
Describe cables in terms of their construction, the materials they are made of, their characteristics, and the environments in which they are to be used.

Range
includes but is not limited to – fireproof, chemical resistant, impact resistant, flexible, fixed.

9.4
Outline potential problems resulting from incorrect cable selection.

9.5
Describe procedures to make up an SWA cable and gland assembly for a given explosive environment.

9.6
Make up an SWA cable and gland assembly in accordance with manufacturers’ specifications.
Outcome 10

Demonstrate knowledge of hazardous areas installation design documentation.

Performance criteria

10.1
Identify items to be included in the design documentation for explosive atmospheres.

10.2
Describe installation layout, specification, work schedule, and other documentation required for inclusion in a verification dossier.

10.3
Identify essential documentation to be supplied by manufacturers with explosion-protected equipment and/or accessories.
Outcome 11
Demonstrate knowledge of common and specific hazardous areas for which classification examples are given in Standards.

Performance criteria

11.1
Explain examples of hazardous areas classifications given in Standards.

11.2
Describe the application of hazardous areas classifications given in Standards to similar situations for the purpose of planning electrical installations in hazardous areas.
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