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INTRODUCTION

The initial draft ExMC/468/CD Draft Operational Document OD xxxD- Specification for Units of Competency Assessment Outcomes was prepared by ExMC WG12 and was considered during the Paris 2008 ExMC meeting, refer to ExMC/496A/RM, Confirmed Paris 2008 Minutes, Item 12.5. 

Following the Paris 2008 ExMC Meeting, WG12 held a meeting in Frankfurt during February 2009 to further progress the Rules and Procedures and supporting Operational Documents, in light of outcomes of the 2008 ExMC Meeting.

This draft document, ExMC/519/CD, sets out the requirements for Competencies for working with equipment for explosive atmospheres, in accordance with IEC Standards, and is the result of the February 2009 Frankfurt Meeting of WG12.  This document is issued to ExMC for comment.  Please submit comments to the IECEx Secretariat by 18 May 2009 using the following comment form.   

Any comments received from ExMC Members will be further considered by WG12 with the purpose of issuing a final document for approval by ExMC. The absence of comments will assume no objection for this document to proceed.
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INTRODUCTION

The objective of this IECEx Operational Document is to set out the generic cross-industry competencies needed for work associated with electrical equipment for hazardous areas; these competencies are intended for use by any industry sector or enterprise with regards to explosion-protection related to the relevant functional areas.

The procedures, systems and methods of assessment as set out in this document are to be followed in assessing an application for competencies for carrying out work associated with Explosive Atmospheres and of Ex equipment.

Competency of personnel working in explosive atmospheres is necessary; the potential for accidents in Ex areas is increased if personnel are not adequately trained. The need for competency is included in many legal documents (legislation), but is often not clearly defined. Competency includes the ability to carry out specific tasks versus prescribed general requirements specified in regulations and installation procedures.

Competence depends on knowledge, skill, experience and training. Measurement of competency is a difficult task and requires specific assessment methods. Competency evolves with years and may deteriorate, so continued training and assessment is necessary.

This document aims at providing basic rules for personnel competency including the content of the required knowledge in relationship with the tasks carried out in explosive atmospheres. Also included are requirements for training, competency evaluation, conditions for delivery of an Ex certificate of competency.
The IECEx Scheme for Certification of Personnel involved in the specification, installation, maintenance and repair of equipment for Explosive Atmospheres is voluntary. Countries, industries, trade unions, and specific companies may have specific regulations and training requirements that preclude the use of this Scheme. However, certification of personnel to the Scheme is encouraged, as is the addition of regulation for specific training of personnel involved with Explosive Atmosphere equipment. 
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FOREWORD

The development of Competency Standards for electrical equipment for explosive atmospheres is necessary due to the concern with the variability in skills of electrical workers and others dealing with this equipment. Although training has been available, it was usually confined to the technical aspects and there is generally no strategy to provide this specific assessment of competency.

The concern over competence is heightened by the trend away from prescriptive regulations towards performance-based regulations. The performance-based approach places the ‘duty of care’ responsibilities on enterprises and individuals which, in turn, is said to promote self-monitored quality assurance. This results in greater compliance with requirements than is the case with the inspectoral methods that accompany prescriptive regulations.

Since the early 1990s industries have expressed the need for an internationally structured qualification system for identification of Competency to be used by any industry sector or enterprise, with regards to explosion-protected equipment for explosive atmospheres.
INTERNATIONAL ELECTROTECHNICAL COMMISSION 

Draft IECEx OPERATIONAL DOCUMENT
IECEx Scheme for Certification of 

Personnel Competency for Explosive Atmospheres
OD 504
Specification for Units of Competency Assessment Outcomes
1 SCOPE AND GENERAL

This specification specifies the competencies required for work associated with electrical equipment for explosive atmospheres (commonly termed ‘Ex’ equipment) and the standards to which competency is to be assessed and attributed.   It provides guidance to assessing competency based on the knowledge and skills that define the Units of Competency.

The competencies specified in this specification are intended as additional competencies to those previously acquired for the specific type of work in non-explosive atmospheres.

Note:   Annex A summarizes the specific prerequisite Units and recommended general competencies to achieve Units of Competency in this specification.

The principal application of this specification is to personnel dealing with explosion-protected and associated equipment for explosive atmospheres, covering the following work functions:

a) Classification of Hazardous Areas.
b) Producing, processing or servicing functions in a hazardous area and not directly involved in installing, maintaining or repairing explosion-protected equipment and systems.

c) Installing and maintaining explosion-protected equipment and systems in the hazardous area.

d) Overhauling, repairing and modifying explosion-protected equipment.

e) Developing/designing and maintaining explosion-protection strategies.

f) Inspecting hazardous area equipment, systems and installations.

The specification sets the minimum requirements for Certifying Bodies who issue certificates for the competencies described in this specification. However, this specification may also be referenced by—

i) bodies certifying overhaul and repair workshops; and

ii) enterprises in establishing the competency of their personnel.
2 NORMATIVE REFERENCES

The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.

IEC 60079 Series -  Equipment for explosive atmospheres
IEC 60050(426) - International Electrotechnical Vocabulary – Part 426: Equipment for explosive atmospheres
IEC 61241 -  Electrical apparatus for use in the presence of combustible dust
ISO/IEC 17024 - Conformity Assessment – General requirements for bodies operating certification of persons
3 TERMS AND DEFINITIONS

For the purposes of this document, the following definitions and explanatory information applies.

For the definitions of any other terms, particularly those of a more general nature, reference should be made to IEC 60050(426) or other appropriate parts of the IEV (International Electrotechnical Vocabulary).

Actions to limit risk of an explosion

Organizational arrangements for rectifying defects, shutting down plant or machinery under emergency conditions, evacuating a hazardous area, reporting defects and conditions of plant and machinery, monitoring the hazardous area for presence of an explosive atmosphere and meeting Occupational Health & Safety [OH&S] obligations.

Appropriate personnel

The person who is the recipient of the output provided by a Competent person.

Note:  Examples of appropriate personnel are Site Managers, Project Managers, Line Managers, Maintenance managers, Supervisors and Team Leaders etc..

Approved, approval

With the approval of, acceptable to the authority having jurisdiction.

Assessment of competence 

The process of checking and confirming the ability to carry out specific work activities and/or functions based on evidence that shows a person can carry out such work safely and to stated requirements.

Authority, regulatory

A government agency responsible for relevant legislation and its application.

Certification

Procedure by which a third party gives written assurance that a product, process or service conforms to specified requirements.

Classification of explosive atmospheres

A method of analysing and classifying the environment where an explosive atmosphere may occur to allow the proper selection of equipment, particularly electrical equipment, to be installed and used safely in that environment.

Competency

The acquired specific knowledge and skills and the application of that knowledge and skill to the standards of performance required in the workplace

Note:  The concept of competency focuses on what is expected of an employee in the workplace rather than on the learning process, and embodies the ability to transfer and apply skills and knowledge to new situations and environments.

Competent person

A person who can demonstrate a combination of knowledge and skills to effectively, efficiently and safely carry out activities in explosive atmospheres, covered by this specification.

Note: Competency in some cases may be limited according to scope limitations.

Competency, Unit of

A Unit of Competency is the competency required for a useful work function and which resides with an individual.

Defects

Visual damage or corrosion of the explosion-protection aspect of the installation or apparatus.

Equipment marking

Information with regards to certification that is required to be marked on each item of equipment incorporating an explosion-protection technique.

Established procedures

Formal arrangements of an organization, enterprise or statutory authority of how work is to be done and by whom.

Note:   Examples of established procedures are documented in quality management systems, safety management systems, work clearance systems, work instructions, reporting systems and arrangements for dealing with emergencies.

Explosion properties of hazardous materials

There are two sets of properties—
a)
for gases, vapours, flammable liquids and mists—vapour pressure; boiling point; flashpoint; ignition temperature; explosive limits; relative vapour density; minimum ignition energy.
b)
for dusts—layer ignition temperature; cloud ignition temperature; minimum ignition energy.

Notes:
1)
Explosive limits (lower/LEL and upper/UEL) and flammability limits (lower/LFL and upper/UFL) are deemed to be synonymous. It should be recognized that some particular authorities having jurisdiction may have overriding requirements that dictate the use of one of these sets of terms and not the other.
2)
Explosion severity is another relevant property for dusts.

Explosion-protected equipment

Equipment to which specific measures are applied to avoid ignition of a surrounding explosive atmosphere.

Note:   The word ‘equipment’ includes ‘apparatus’, as mentioned in many relevant Standards.

Explosion-protection techniques

Techniques applied to the design of electrical equipment, components and systems to prevent the electrical energy from becoming an ignition source in the presence of flammable vapours and gases or combustible dusts in explosive atmospheres.

Group (of equipment for explosive atmospheres)

Classification of electrical equipment related to the explosive atmosphere for which it is to be used.

Notes:
1)
Equipment for use in explosive gas atmospheres is divided into two groups—
2)
Group I: Equipment for mines susceptible to firedamp; and
3)
Group II (which can be divided into subgroups IIA, IIB, IIC): Equipment for places with an explosive gas 
atmosphere, other than mines susceptible to firedamp.
2)
This has also been known as ‘gas grouping’.
3)
Explosive dusts atmospheres will be designated as Group III  in the future .

Hazard and risk assessment 

Any recognized methodology of identifying hazards and assessing risks such as ‘hazard and operability study’ (HAZOP) and ‘fault tree analysis’ (HAZAN).

Hazardous area

Area 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 electrical equipment. 

Note:   Explosive atmospheres may include a variety of adverse environmental conditions such as those encountered in coal mines, shipping, oil/gas platforms and the like, which commonly require further specifications stated in legislation or regulatory requirements.

Hazardous materials

In the context of this specification hazardous materials are flammable gases and vapours  and combustible dusts.

Note:   All vapours of flammable liquids are flammable vapours.

Inspection, close

An inspection which encompasses those aspects covered by a visual inspection and, in addition, identifies those defects, such as loose bolts, which will be apparent only by the use of access equipment, such as steps (where necessary) and tools. Close inspections do not normally require the enclosure to be opened or the equipment to be de-energized.

Inspection, detailed

An inspection which encompasses those aspects covered by a close inspection and, in addition, identifies those defects, such as loose terminations, which will only be apparent by opening the enclosure, and using (where necessary) tools and test equipment.
Inspection, initial

An inspection of all electrical equipment, systems and installations before they are brought into service.

Inspection, periodic

An inspection of all electrical equipment, systems and installations carried out on routine basis.

Inspection, sample

An inspection of a proportion of the electrical equipment, systems and installations.

Inspection, schedule

A formal arrangement for conducting inspections which details the extent, grade and frequency of the inspections and the explosion-protected characteristics and compliances to be checked.

Inspection, visual

An inspection which identifies, without the use of access equipment or tools, those defects, such as missing bolts, which will be apparent to the eye.

Inspector, actions taken by an

Actions taken by an inspector in relation to defects, non-conformities, faults in a hazardous area installation.

Note:  Examples of such actions are: disconnection or non-connection of supply until a defect or fault or non-conformity is rectified, notice of period in which it has to be rectified, other actions within the scope of statutory regulations.

Installation

In the context of this specification installation includes explosion-protected equipment, wiring and other required items as they are fixed in place and connected as necessary, to operate as intended.

Integrity (of explosion-protected equipment )

Aspects of the equipment design and use that afford explosion-protection.

Non-conformance

Equipment that does not satisfy the applicable Standards or requirements.

O H & S policies and procedures

Arrangements of an organization or enterprise to meet its legal and ethical obligations of ensuring the workplace is safe and without risk to health.

Note:   Ensuring a workplace is safe will include hazard identification and risk assessment mechanisms, implementation of safety regulations, safety training, safety systems incorporating work clearance procedures, isolation procedures, use of protective equipment and clothing and use of codes of practice.

Other items

Items that are not in themselves explosion-protected but have an influence on the integrity of the explosion-protection technique used. For example, an overload device for a motor or associated equipment in the case of the increased safety technique Ex ‘e’.

Pre-commission testing

Tests specified, such as, performance and setting of protection devices and systems, earth loop impedance, insulation resistance, and earth continuity equipment connection and operation tests.

Process specialist personnel

Responsible persons with expertise in the technical aspects  that relate to  explosive hazards and include chemical engineers, process engineers, mining engineers, safety managers, and the like.

Re-certification/ Supplementary approval

Submission of previously certified/approved equipment to accredited certifying body or authority, to determine whether the equipment complies with the relevant Standards after modification or where original certification/approval is not fully known.

Requirements

Those to which equipment and procedures and their outcomes shall conform and include statutory obligations and regulations and Standards called-up by legislation or regulations.

Note:   Requirements may include codes of practice, job specifications, Standards called up in specifications, procedures and work instructions and quality management systems.

Scope Limitation

Where an individual demonstrates competence relevant to a Unit of Competency for specific aspect that may relate to the Type of Protection, Product Types, Groups, Voltages etc.  A scope limitation of a Unit of Competency is shown in the scope of the certificate. 
Note:  The available scope limitations are given in OD 502

Servicing

Maintaining, fault finding and repair of equipment, plant machinery and installations.

Special tools, equipment and testing devices

Tools for the removal of enclosure covers and connecting conductors, measuring devices such as feeler gauges and micrometer, gas and vapour sensors, electrical testing devices approved for use in a particular hazardous area.

Specifications

All those attributes that define accurately the nature of the involved hazards, materials/products, processes, equipment and installation design.

Note:  Examples of specifications are design and manufacturer's specifications defining all the necessary parameters and tolerances, process flow diagrams, explosive characteristics and technical data sheets for hazardous materials and products, and the like.
Standards

Technical documents which set out specifications and other criteria for equipment, materials and methods, to ensure they consistently perform as intended. The Standards referred to in this specification are those published by International Electrotechnical Commission.

Temperature classification

System of classification by which electrical equipment is allocated one of six temperature classes according to its maximum surface temperature.

Verification dossier

A set of documents showing the compliance of electrical equipment and installations.

Note:   The information in a ‘Verification Dossier’ is subject to audit under a formal inspection process.

Wiring system

Permitted wiring and accessories for power, measurement, control or communications purposes.

Zones, hazardous

The zones into which explosive atmospheres are classified based upon the frequency of the appearance and duration of an explosive atmosphere.

Zones in explosive gas atmospheres

See IEC 60079-10 for the definitions of Zones 0, 1 and 2.

Zones in explosive dusts atmospheres

See IEC 61241-10 for the definitions of Zones 20, 21 and 22.

4 UNITS OF COMPETENCY

4.1 SCOPE

This Section describes the Units of Competency for working with electrical equipment for explosive atmospheres and to ensure the risk of any explosion hazard in such areas has been minimized. The specific Units of Competency are described in detail in Clauses 4.2 to 4.11 and a list of such Units is shown in Table 4.1.

TABLE 4.1

LIST OF UNITS OF COMPETENCY

	Reference
Title
	Scope limitation a)

	Unit Ex 001 - Apply basic principles of protection in explosive atmospheres
	Not applicable

	Unit Ex 002 - Perform classification of hazardous areas
	3

	Unit Ex 003 - Install explosion-protected equipment and wiring systems
	1, 3, 4

	Unit Ex 004 - Maintain equipment in explosive atmospheres
	1, 2, 4

	Unit Ex 005— Overhaul and repair of explosion-protected equipment
	1, 2, 4

	Unit Ex 006  - Test electrical installations in or associated with explosive atmospheres
	3

	Unit Ex 007  - Perform visual & close inspection of electrical installations in or associated with explosive atmospheres
	3

	Unit Ex 008  - Perform detailed inspection of electrical installations in or associated with explosive atmospheres
	3

	Unit Ex 009 - Design electrical installations in or associated with explosive atmospheres
	3

	Unit Ex 010— Perform audit inspection of electrical installations in or associated with explosive atmospheres
	3

	
	

	a)  Limitation  by:
1.  Explosion-protection technique or
2.  Product Type
3.  Group
4.  Voltage




4.2 Unit Ex 001 - Apply basic principles of protection in explosive atmospheres

4.2.1 Scope

This Unit of Competency covers the explosion-protection aspects of plant and machinery operation or maintenance. It requires the ability to visually identify any damage or deterioration of explosion-protected equipment, monitor equipment and plant in relation to changes in the explosion hazard and to follow procedures to limit the risk of an explosion.

This unit of competency is based on various parts of IEC 60079 series and any other relevant ISO/IEC standards that apply to this Unit of Competency.

4.2.2 Prerequisites

There is no minimum level of technical education applicable for this unit of Competency.

Competence in this unit shall be assessed in combination with, or after the gaining of, other competencies required by a given industry or enterprise for plant or machinery operation or installations, maintenance or service functions. (see Annex A).

Note:   Annex A sets out the specific prerequisite Units and the recommended general competencies and level assumed to be held by a person before undertaking training/assessment to achieve a Unit of Competency.

4.2.3 Elements and performance criteria

	Elements
	Performance criteria
	Critical aspects of evidence

	1.1
	Prepare to work in hazardous area
	1.1.1
	Nature of the explosion hazard in the area and risks are known and the status of the explosion hazard is ascertained through established procedures.
	Following work permits and clearance procedures.

	
	
	1.1.2
	Operation and condition of plant and machinery, with regards to explosion-protection, is ascertained through established procedures.
	Following work permits and clearance procedure.

Correctly operating plant and machinery.

	
	
	1.1.3
	Established procedures for use of the plant and machinery, with regards to explosion-protection techniques used in the area, are followed.
	Correctly operating plant and machinery.

	1.2
	Observe condition of explosion-protection system area
	1.2.1
	OHS policies and procedures, with regards to explosion-protection, are followed.
	Following work permits and clearance procedures.

	
	
	1.2.2
	Performance of plant and machinery is monitored to identify faults that may affect the integrity of the explosion-protected equipment and wiring system.
	Monitoring hazards and following evacuation procedures.

	
	
	1.2.3
	Observations of explosion-protected equipment and wiring are made during normal operations and visual and audible non-conformances that may affect the integrity of the explosion-protection technique are identified.
	Identifying visual damage or deterioration of explosion-protected equipment.

	
	
	1.2.4
	Explosion hazard monitoring equipment is observed and a dangerous state of the hazard is identified (e.g. by using gas detectors).
	Monitoring hazards and following evacuation procedures.

	1.3
	Take actions to limit risk of an explosion
	1.3.1
	Variations outside normal operating conditions are reported and documented in accordance with established procedures.
	

	
	
	1.3.2
	Established procedures are followed in the event of a potential or immediate hazardous condition arising from any non-conformance identified in equipment/wiring or changes in the explosion hazard to a dangerous state.
	Following plant and electrical isolation procedures.


4.2.4 Scope Limitations

Competency shall be demonstrated in relation to any classified hazardous area.   Any scope limitations shall be included in the application according to OD 502

4.2.5 Evidence guide - Critical aspects of evidence

Evidence of competency in this unit shall show—

g) proficient performance associated with each element of competence by employing the techniques, procedures, information and resources available in the workplace according to Table 4.2.3.
h) an understanding of the knowledge and associated skills essential to performance as follows:

4.2.5.1 Explosive atmospheres and explosion-protection principles 

Evidence shall show an understanding of explosive atmospheres and explosion-protection principles to an extent indicated by the following aspects:

i) Properties of combustible substances and their potential to create an explosive hazard encompassing—

iii) condition in the workplace that will lead to an explosion;

iv) the terms ‘combustion’, ‘ignition’ and ‘propagation’;

v) explosive range of substances encountered in the workplace i.e. LEL/UEL;

vi) explosive parameters of substances as given in tables of substance characteristics, i.e., properties of combustible materials - gases, vapours (from liquids), and Dusts; flash point.

vii) the difference between gases and vapours; and

viii) the toxic nature of gases and vapours and potential harmful consequences.

j) The nature of explosive atmospheres encompassing—

ix) the Standards definition of a ‘hazardous area’;

x) the recommended methods for classifying the type and degree of explosion  hazard in an area;

xi) hazardous area classifications as defined by Standards; and

xii) factors that are considered when a hazardous area is classified.

k) The basics of how explosion-protection is achieved by the methods of exclusion, containment, energy limitation, dilution, avoidance of ignition source.

l) Occupational Health and Safety responsibilities related to explosive atmospheres encompassing—

xiii) the main features and purpose of a ‘clearance to work’ system (includes hot work permit system);

xiv) typical safety procedures that should be followed before entering a hazardous area;

xv) the purpose of gas detectors and their limitations;

xvi) effects of temperature on gas and vapour detection;

xvii) frequency of monitoring for presence of gas or vapours, i.e. effects of temperature rise;

xviii) factors affecting the accuracy of gas detectors, for example, contamination, condensation, temperature;

xix) safety in use of gas detectors, for example, ‘read and run concept’;

xx) the safety precautions to be taken when working in a hazardous area.

m) The roles of the parties involved in the safety of explosive atmospheres encompassing—

xxi) Regulations related to the safety of explosive atmospheres and the Authorities responsible for their implementation;

xxii) where assistance and further information can be obtained to assist persons with hazardous area responsibilities, for example, Standard bodies, experienced consultants; and

xxiii) the hazardous area responsibilities of the owner of premises in which a hazardous area exists; the occupier of premises in which a hazardous area exists; enterprises and personnel engaged in installation and/or maintenance of explosion-protection systems; enterprises and personnel engaged in the classification of explosive atmospheres and/or design of explosion-protection systems; enterprises and personnel engaged in the overhaul, modification and/or assessment of explosion-protected equipment; enterprises and personnel engaged in the inspection of explosion-protection installations; manufacturers of explosion-protected equipment; designated authorities; insurers. 

4.2.5.2 Explosion-protected equipment - Principles 

Evidence shall show an understanding of the principles of the following explosion-protection techniques: Flameproof (Ex ‘d’); Increased safety (Ex ‘e’); Non-sparking (Ex ‘n’); Intrinsic safety (Ex ‘i’) and Pressurization (Ex ‘p’) for gas atmospheres and Protection by enclosures-Dusts (Ex ‘tD’); Pressurization-Dusts (Ex ‘pD’); Encapsulation-Dusts (Ex ‘mD’); and Intrinsic safety-Dusts (Ex ‘iD’). The following aspects indicate the extent of understanding required:
The principles of each explosion-protection technique, the methods used and how each technique works.

n) How explosion-protected equipment is identified by the ‘Ex’ symbol marked on the equipment, including old equipment and equipment certified in another country.

o) Visible conditions or actions that would void the explosion-protection provided by a particular technique.

4.2.5.3 Explosion-protection visual checks 

Evidence shall show an understanding of visible conditions of explosion-protection equipment that indicate the protection is void and changes in the nature of the explosion hazard that may render the explosion-protection unsafe. The following aspects indicate the extent of understanding required.

p) Occupational, health and safety procedures encompassing—

xxiv) occupational, health and safety procedures to be followed before entering explosive atmospheres; and

xxv) occupational, health and safety procedures to be followed while conducting close inspection.

q) Visible defects in explosion-protected equipment and wiring.

r) Conditions that may indicate a change in a given explosion hazard.

s) Reporting defects in explosion-protected equipment and wiring encompassing—

xxvi) the purpose of a verification dossier; and

xxvii) various ways for reporting defects in explosion-protected equipment and wiring.

t) Procedures to be followed in the event of a change in the explosion hazard.

4.3 Unit Ex 002 - Perform classification of hazardous areas

4.3.1 Scope

This Unit of Competency covers knowledge and skills to classify areas where explosive materials may exist. It requires the ability to gather and analyse data relative to explosion hazards, determine the extent of risk and establish and document zones.

This unit of competency is based on IEC 60079-10-1 and IEC 60079-10-2 and any other relevant ISO/IEC standards that apply to this Unit of Competency.

4.3.2 Prerequisites

Competency in this unit is likely to require a degree or diploma or equivalent.

The area classification should be carried out by those who understand the relevance and significance of properties of flammable materials and those who are familiar with the process and the equipment along with safety, electrical, mechanical and other qualified engineering personnel.

Competencies in gathering and analysing technical data and using this data for risk assessment. (see Annex A).

4.3.3 Elements and performance criteria
	Elements
	Performance criteria
	Critical aspects of evidence

	2.1
	Determine the type and extent of explosion hazard
	2.1.1
	Functions and process equipment in the area are determined and hazardous materials identified from specifications, hazard and risk and/or written consultation with process specialist personnel.
	Accessing necessary information and identifying hazardous products involved in a given process, explosive properties of materials involved in a given process, and potential sources and characteristics of release of hazardous products.

	
	
	2.1.2
	Explosion and physical properties of hazardous materials are listed, together with the title of the authority from which the data is obtained.
	

	
	
	2.1.3
	Gas groupings and temperature class of flammable gases, vapours and/or dusts that may be present in the area are established from collected data.
	

	
	
	2.1.4
	Potential sources of release and/or dusts layering are identified from specifications, and/or written consultation with process specialist personnel.
	Analysing data in the context of explosion risk.

	2.2
	Establish the type and extent of zones
	2.2.1
	Zones are determined by similarity to examples in Standards or from first principles.
	Determining area delineation and documenting area classifications.

	
	
	2.2.2
	Where first principles are used, grades, sources and magnitude of release and dusts layering are established from specifications and diagrams and reviewed with process specialist personnel.
	

	2.3
	Document classification and delineation of zones
	2.3.1
	Area classification documentation is completed in accordance with requirements and submitted to appropriate personnel.
	

	
	
	2.3.2
	Classification documentation records are filed for future reference and for incorporation in the verification dossier.
	


4.3.4 Scope Limitations

Competency shall be demonstrated in relation to any hazardous areas in which the classification cannot be directly identified by common situations or specific examples.   Any scope limitations shall be included in the application according to OD 502.

4.3.5 Evidence guide - Critical aspects of evidence

Evidence of competency in this unit shall show:

u) Competent performance associated with each element of competence by employing the techniques, procedures, information and resources available in the workplace and encompassing the aspects for which competency is sought according to Table 4.3.3

v) an understanding of the knowledge and associated skills essential to performance as follows:

4.3.5.1 Explosive atmospheres and explosion-protection principles 

Evidence shall show an understanding of explosive atmospheres and explosion-protection principles to an extent indicated by the following aspects:

w) Properties of combustible substances and their potential to create an explosive hazard encompassing—

xxviii) condition in the workplace that will lead to an explosion;

xxix) the terms ‘combustion’, ‘ignition’ and ‘propagation’;

xxx) explosive range of substances encountered in the workplace i.e. LEL/UEL;

xxxi) explosive parameters of substances as given in tables of substance characteristics, i.e., properties of combustible materials - gases, vapours (from liquids), and Dusts; flash point.

xxxii) the difference between gases and vapours; and

xxxiii) the toxic nature of gases and vapours and potential harmful consequences.

x) The nature of explosive atmospheres encompassing—

xxxiv) the Standards definition of a ‘hazardous area’;

xxxv) the recommended methods for classifying the type and degree of explosion  hazard in an area;

xxxvi) hazardous area classifications as defined by Standards; and

xxxvii) factors that are considered when a hazardous area is classified.

y) The basics of how explosion-protection is achieved by the methods of exclusion, containment, energy limitation, dilution, avoidance of ignition source.

z) Occupational Health and Safety responsibilities related to explosive atmospheres encompassing—

xxxviii) the main features and purpose of a ‘clearance to work’ system (includes hot work permit system);

xxxix) typical safety procedures that should be followed before entering a hazardous area;

xl) the purpose of gas detectors and their limitations;

xli) effects of temperature on gas and vapour detection;

xlii) frequency of monitoring for presence of gas or vapours, i.e. effects of temperature rise;

xliii) factors affecting the accuracy of gas detectors, for example, contamination, condensation, temperature;

xliv) safety in use of gas detectors, for example, ‘read and run concept’;

xlv) the safety precautions to be taken when working in a hazardous area.

aa) The roles of the parties involved in the safety of explosive atmospheres encompassing—

xlvi) Regulations related to the safety of explosive atmospheres and the Authorities responsible for their implementation;

xlvii) where assistance and further information can be obtained to assist persons with hazardous area responsibilities, for example, Standard bodies, experienced consultants; and

xlviii) the hazardous area responsibilities of the owner of premises in which a hazardous area exists; the occupier of premises in which a hazardous area exists; enterprises and personnel engaged in installation and/or maintenance of explosion-protection systems; enterprises and personnel engaged in the classification of explosive atmospheres and/or design of explosion-protection systems; enterprises and personnel engaged in the overhaul, modification and/or assessment of explosion-protected equipment; enterprises and personnel engaged in the inspection of explosion-protection installations; manufacturers of explosion-protected equipment; designated authorities; insurers. 

4.3.5.2 Explosive atmospheres classification techniques 

Evidence shall show an understanding of processes involved in gathering and analysing technical data to classify non-specific explosive atmospheres. The following aspects indicate the extent of understanding required:

ab) The process of classifying explosive atmospheres encompassing—

xlix) methods by which an area can be classified;

l) the characteristics/attributes of an area that should be considered in the classification process, for example, type of process, nature of plant, source and nature of release;

li) the requirements and Standards for classifying a hazardous area; and

lii) the responsibilities of the owner/occupiers for classification of a hazardous area.

ac) The likelihood (zoning) or risk assessment method of an explosive hazard encompassing:
liii) ignition properties of materials relevant to determining the risk and extent of an explosive hazard;

liv) sources for obtaining data on ignition properties of materials under the conditions in which they could be present in a given process;

lv) methods for determining the risk related to explosive atmospheres and the circumstances appropriate to their use, for example, ‘hazard and operability study’ (hazop); ‘fault tree analyses’ (hazan); and

lvi) means for reducing hazard risk.

ad) The extent of an explosive hazard and classifying an area accordingly encompassing—

lvii) the extent of zones for an area, given data on the explosive hazard risks for that area;

lviii) requirements for documenting the classification of a hazardous area; and

lix) the extent of the zones, temperature classes and gas groups on site drawings in a hazardous area.

4.4 Unit Ex 003 - Install explosion-protected equipment and wiring systems

4.4.1 Scope

This Unit of Competency covers the explosion-protection aspects for installing explosion-protected and associated equipment and wiring systems. It requires the ability to match equipment with that specified for a given location, work safely, and to installation Standards and complete the necessary installation documentation.

This unit of competency is based on IEC 60079-14 and any other relevant ISO/IEC standards that apply to this Unit of Competency.

For installation all types of protection must be understood

4.4.2 Prerequisites

The applicant shall have the level of technical education [or equivalent] attained, relevant to the application, through documents such as College Certificates and Trade Credentials etc

A minimum 3 years experience in industrial electrical installation practice is required.

4.4.3 Elements and performance criteria
	Elements
	Performance criteria
	Critical aspects of evidence

	3.1
	Prepare for installation of equipment and wiring
	3.1.1
	OHS policies and procedures for preparing to work in a hazardous area are followed.
	Working safely in a hazardous area including, the use of work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.

	
	
	3.1.2
	Types of explosion-protected equipment and wiring systems to be installed are verified from design documents.
	Checking equipment against certification documents including conditions of certification relating to the safe use.

	
	
	3.1.3
	Location in which specific items of equipment and circuits are to be installed is determined from design documents.
	Checking equipment against certification documents including conditions of certification relating to the safe use.

	
	
	3.1.4
	Explosion-protected equipment markings are checked to ensure they conform to design specifications and certification documents.
	Checking equipment against certification documents including conditions of certification relating to the safe use.

	
	
	3.1.5
	Certification document supplied with each item of equipment is collected for forwarding to appropriate personnel.
	Documenting installation completion.

	
	
	3.1.6
	Special tools, equipment and testing devices needed to carry out the installation work are obtained and checked for correct operation and safety.
	Working safely in a hazardous area including, the use of work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.

	3.2
	Install the equipment and wiring systems
	3.2.1
	OHS policies and procedures for working in a hazardous area are followed.
	Working safely in a hazardous area including, the use of work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.

	
	
	3.2.2
	Equipment is installed to conform with design specifications, Standards and within the limits specified by the equipment certification.
	Handling and installing equipment and wiring in a manner that does not reduce the type of protection afforded by the equipment design.

Checking equipment against certification documents including conditions of certification relating to the safe use.

	
	
	3.2.3
	Equipment and wiring system components are dismantled where necessary and parts stored to protect them against loss or damage.
	Handling and installing equipment and wiring in a manner that does not reduce the type of protection afforded by the equipment design.

	
	
	3.2.4
	Equipment and wiring are installed in a manner that does not reduce the type of protection afforded by the equipment design.
	Handling and installing equipment and wiring in a manner that does not reduce the type of protection afforded by the equipment design.

	
	
	3.2.5
	Circuits are tested prior to connection to devices to ensure resistance of earthing is sufficiently low, installation resistance is safe, polarity and connections are correct and each circuit complies with requirements.
	Testing installed cables/circuits to ensure they are safe.

	3.3
	Confirm that the installation is completed
	3.3.1
	Arrangements are made, in accordance with requirements, for an initial inspection to be carried out on the installation.
	Documenting installation completion.

	
	
	3.3.2
	Appropriate action is taken to rectify non-conformances found during the initial inspection to ensure the installation complies with requirements.
	Verifying equipment has been installed according to installation design specifications.

	
	
	3.3.3
	The completed installation is documented in accordance with requirements and forwarded to personnel responsible for compiling the verification dossier.
	Documenting installation completion.


4.4.4 Scope Limitations

Competency shall be demonstrated in relation to any classified hazardous area and explosion-protection technique. .   Any scope limitations shall be included in the application according to OD 502

4.4.5 Evidence guide - Critical aspects of evidence

Evidence of competency in this unit shall show—

ae) Competent performance associated with each element of competence by employing the techniques, procedures, information and resources available in the workplace and encompassing the following aspects for which competency is sought according to Table 4.4.3.

af) an understanding of the knowledge and associated skills essential to performance as follows:

4.4.5.1 Explosive atmospheres and explosion-protection principles 

Evidence shall show an understanding of explosive atmospheres and explosion-protection principles to an extent indicated by the following aspects:

ag) Properties of combustible substances and their potential to create an explosive hazard encompassing—

lx) condition in the workplace that will lead to an explosion;

lxi) the terms ‘combustion’, ‘ignition’ and ‘propagation’;

lxii) explosive range of substances encountered in the workplace i.e. LEL/UEL;

lxiii) explosive parameters of substances as given in tables of substance characteristics, i.e., properties of combustible materials - gases, vapours (from liquids), and Dusts; flash point.

lxiv) the difference between gases and vapours; and

lxv) the toxic nature of gases and vapours and potential harmful consequences.

ah) The nature of explosive atmospheres encompassing—

lxvi) the Standards definition of a ‘hazardous area’;

lxvii) the recommended methods for classifying the type and degree of explosion  hazard in an area;

lxviii) hazardous area classifications as defined by Standards; and

lxix) factors that are considered when a hazardous area is classified.

ai) The basics of how explosion-protection is achieved by the methods of exclusion, containment, energy limitation, dilution, avoidance of ignition source.

aj) Occupational Health and Safety responsibilities related to explosive atmospheres encompassing—

lxx) the main features and purpose of a ‘clearance to work’ system (includes hot work permit system);

lxxi) typical safety procedures that should be followed before entering a hazardous area;

lxxii) the purpose of gas detectors and their limitations;

lxxiii) effects of temperature on gas and vapour detection;

lxxiv) frequency of monitoring for presence of gas or vapours, i.e. effects of temperature rise;

lxxv) factors affecting the accuracy of gas detectors, for example, contamination, condensation, temperature;

lxxvi) safety in use of gas detectors, for example, ‘read and run concept’;

lxxvii) the safety precautions to be taken when working in a hazardous area.

ak) The roles of the parties involved in the safety of explosive atmospheres encompassing—

lxxviii) Regulations related to the safety of explosive atmospheres and the Authorities responsible for their implementation;

lxxix) where assistance and further information can be obtained to assist persons with hazardous area responsibilities, for example, Standard bodies, experienced consultants; and

lxxx) the hazardous area responsibilities of the owner of premises in which a hazardous area exists; the occupier of premises in which a hazardous area exists; enterprises and personnel engaged in installation and/or maintenance of explosion-protection systems; enterprises and personnel engaged in the classification of explosive atmospheres and/or design of explosion-protection systems; enterprises and personnel engaged in the overhaul, modification and/or assessment of explosion-protected equipment; enterprises and personnel engaged in the inspection of explosion-protection installations; manufacturers of explosion-protected equipment; designated authorities; insurers. 

4.4.5.2 Explosion-protected equipment - Principles 

Evidence shall show an understanding of the principles of the following explosion-protection techniques: Flameproof (Ex ‘d’); Increased safety (Ex ‘e’); Non-sparking (Ex ‘n’); Intrinsic safety (Ex ‘i’) and Pressurization (Ex ‘p’) for gas atmospheres and Protection by enclosures-Dusts (Ex ‘tD’); Pressurization-Dusts (Ex ‘pD’); Encapsulation-Dusts (Ex ‘mD’); and Intrinsic safety-Dusts (Ex ‘iD’). The following aspects indicate the extent of understanding required:

al) The principles of each explosion-protection technique, the methods used and how each technique works.

am) How explosion-protected equipment is identified by the ‘Ex’ symbol marked on the equipment, including old equipment and equipment certified in another country.

an) Visible conditions or actions that would void the explosion-protection provided by a particular technique.

4.4.5.3 Explosion-protected equipment - Ex certification schemes 

Evidence shall show an understanding of Ex certification schemes to accepted standards to an extent indicated by the following aspects:

ao) Purpose and scope of certification schemes.

ap) Certification Schemes commonly used Internationally such as IECEx, ATEX, UL, FM etc.

aq) Processes for having equipment certified under the acceptable Ex schemes encompassing—

lxxxi) scheme procedures;

lxxxii) quality management requirements; 

lxxxiii) conformance testing and assessment; and

lxxxiv) requirements for ongoing certification.

4.4.5.4 Flameproof (Ex ‘d’) explosion-protection technique

Evidence shall show an understanding of the characteristics and application of Flameproof (Ex ‘d’) explosion-protection technique to an extent indicated by the following aspects:

ar) The purpose and characteristics of the design features of apparatus and circuits protected by the flameproof (Ex ‘d’) technique.

NOTE:  Examples of characteristics and design features are flame paths, integrity under pressure, pressure piling, and enclosure entries.

as) Typical situations where the flameproof explosion-protection technique is used.

at) Actions or conditions that would void the protection provided by the Flameproof technique.

au) The use of Standards in determining the requirements to which the design of the flameproof explosion-protected apparatus shall comply.

4.4.5.5 Increased safety (Ex ‘e’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Increased safety (Ex ‘e’) explosion-protection technique to an extent indicated by the following aspects: 

av) The purpose and characteristics of the design features of apparatus and circuits protected by the Increased safety (Ex ‘e’) technique.

Note:   Examples of characteristics and design features are temperature rise, maximum power dissipation, protection devices, certified components, creepage and clearance distances, absence of sparking contacts and enclosure entries.

aw) Typical situations where the Increased safety explosion-protection technique is used.

ax) Actions or conditions that would void the protection provided by the Increased safety technique.

ay) The use of Standards in determining the requirements to which the design of the Increased safety explosion-protected apparatus shall comply.

4.4.5.6 Non-sparking (Ex ‘n’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Non-sparking (Ex ‘n’) explosion-protection technique to an extent indicated by the following aspects: 

az) The purpose and characteristics of the design features of apparatus and circuits protected by the Non-sparking (Ex ‘n’) technique.

NOTE  Examples of characteristics and design features are creepage and clearance distances and restricted breathing.

ba) Typical situations where the Non-sparking explosion-protection technique is used.

bb) Actions or conditions that would void the protection provided by the Non-sparking technique.

bc) The use of Standards in determining the requirements to which the design of the Non-sparking explosion-protected apparatus shall comply.

4.4.5.7 Intrinsic safety (Ex ‘i’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Intrinsic safety (Ex ‘i’) explosion-protection technique to an extent indicated by the following aspects: 

bd) The purpose and characteristics of the design features of apparatus and circuits protected by the Intrinsic safety (Ex ‘i’) technique.

NOTE:  Examples of characteristics and design features are field devices, cables, safe area devices, earthing, entity versus integrated system concept, simple devices and interface devices and their parameters, segregation, infallible components, current and voltage limiting, creepage and clearance distances.

be) Typical situations where the Intrinsic safety explosion-protection technique is used.

bf) Actions or conditions that would void the protection provided by Intrinsic safety.

bg) The use of Standards in determining the requirements to which the design of the Intrinsic safety explosion-protected apparatus shall comply.

4.4.5.8 Pressurization (Ex ‘p’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Pressurization (Ex ‘p’) explosion-protection technique to an extent indicated by the following aspects: 

bh) The purpose and characteristics of the design features of apparatus and circuits protected by the Pressurization (Ex ‘p’) technique.

Note:  Examples of characteristics and design features are exclusion and dilution, purge periods, controlled shut down, monitoring and sources of internal release.

bi) Typical situations where the pressurization explosion-protection technique is used.

bj) Actions or conditions that would void the protection provided by the pressurization technique.

bk) The use of Standards in determining the requirements to which the design of the pressurization explosion-protected apparatus shall comply.

4.4.5.9 Dust protection by enclosures (Ex ‘t’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Enclosures (Ex ‘t’) for Dusts explosion-protection technique. The following aspects indicate the extent of understanding required: 

bl) The purpose and characteristics of the design features of apparatus and circuits protected by the techniques for dusts.

Note:  Examples of characteristics and design features are for Enclosures; Pressurization; Encapsulation; and Intrinsic safety.

bm) Typical situations where dust explosion-protection technique is used.

bn) Actions or conditions that would void the protection provided by protection by enclosure technique.

bo) The use of Standards in determining the requirements to which the design of the dust explosion-protected enclosure shall comply.

4.4.5.10 Common characteristics of explosion-protection techniques 

Evidence shall show an understanding of the common characteristics of explosion-protection techniques to an extent indicated by the following aspects:

bp) The purposes of ‘temperature classification’ and ‘gas grouping/apparatus grouping’.

bq) Compliance plate markings.

br) Limitations of non-metallic or specific alloy enclosures.

bs) The purpose and use of conformity and certification/approval for equipment used in explosive atmospheres.

bt) Environmental conditions that may impact on explosion-protection techniques.

bu) The principles and applications of other and mixed explosion-protection techniques.

Note:  Other techniques include encapsulation Ex ‘m’; oil-immersion Ex ‘o’; powder-filling Ex ‘q’, ventilation Ex ‘v’ and special protection Ex ‘s’.

4.4.5.11 Explosive atmospheres installation requirements 

Evidence shall show an understanding of hazardous area installation principles and maintenance techniques to an extent indicated by the following aspects:

bv) Preparation to install and maintain explosion-protected equipment in explosive atmospheres encompassing—

lxxxv) OH&S procedures to be followed when working in a hazardous area;

lxxxvi) the significance of information provided on the certification documentation and schedules for a given item of explosion-protected equipment;

lxxxvii) the typical contents of a verification dossier and its purpose; and

lxxxviii) limitations in the use of tools and testing devices in explosive atmospheres.

bw) The relationship between explosion-protected equipment, their certification documents and required locations given in specifications and layout drawings and/or written instructions encompassing—

lxxxix) the purpose of markings on the compliance plate and certification documents for a given item of explosion-protected equipment;

xc) matching explosion-protected equipment with certification documents and the equipment specified for an installation; and

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

bx) Installation Standards and requirements applicable to hazardous encompassing— 

xcii) the wiring systems permitted and not permitted in or above explosive atmospheres;

xciii) equipment not permitted in or above explosive atmospheres;

xciv) the regulations and Standards to which explosion-protected equipment and wiring must be installed in a hazardous area and how these are applied; and

xcv) the documentation required as a record of the installation process, including certification documentation.

4.4.5.12 Explosive atmospheres cable termination techniques 

Evidence shall show knowledge and skills in terminating cables suitable for use in explosive atmospheres to an extent indicated by the following aspects:

by) Selecting compliant cable termination devices.

bz) Installing conduit systems, where applicable, including seals to meet hazardous area requirements. Gases only.

ca) Terminating a cable with a barrier gland. Gases only

cb) Terminating a multipair , SWA ,overall screened , individual screened cable into an enclosure

cc) Testing termination/connections of installed cables/circuits. Note Tests include earth continuity, insulation resistance and polarity. 
4.5 Unit Ex 004 - Maintain equipment in explosive atmospheres
4.5.1 Scope

This Unit of Competency covers the explosion-protection aspects for maintaining explosion-protected and associated equipment and wiring systems including plant maintenance schemes.  It requires the ability to develop and manage maintenance programs incorporating strategies for inspections, repair/overhaul/replacement of components and recording of maintenance outcomes.  This includes the ability to follow a maintenance program, work safely, carry out maintenance to Standards and manufacturer’s instructions and complete the necessary maintenance documentation.

This unit of competency is based on IEC 60079-17 and any other relevant ISO/IEC standards that apply to this Unit of Competency.

4.5.2 Prerequisites

The applicant shall have the level of technical education [or equivalent] attained, relevant to the application, through documents such as College Certificates and Trade Credentials etc.,
A minimum 3 years experience in industrial maintenance practice is required.

Competence in this unit shall be assessed either concurrently with or after  Unit Ex 001 - Apply basic principles of protection in explosive atmospheres and competencies in attending to breakdowns in general plant and equipment, have been achieved (see Annex A).  In addition, if the scope limitation requires, the achievement of competencies in developing and managing general electrical/instrumentation maintenance programs will satisfy the prerequisite (see Annex A).

NOTE:

For work on wiring and equipment operating above 1000 V a.c. or 1500 V d.c. competency in high voltage switching and safe isolation should be held

4.5.3 Elements and performance criteria

	Elements
	Performance criteria
	Critical aspects of evidence

	4.1
	Prepare to carry out maintenance
	4.1.1
	OHS policies and procedures for preparing to work in a hazardous area are followed.
	Working safely in a hazardous area in relation to, work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.  Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.1.2
	Area classification and details of explosion-protected equipment and wiring are ascertained from hazardous area layout drawings and equipment certification documents held in the verification dossier.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.1.3
	Extent of maintenance to be conducted is established from the maintenance schedule and reports held in the verification dossier.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.1.4
	Special tools, equipment and testing devices needed to carry out the maintenance work are obtained and checked for correct operation and safety.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	4.2
	Carry out maintenance
	4.2.1
	OHS policies and procedures for working in a hazardous area are followed.
	Working safely in a hazardous area in relation to, work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.  Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.2.2
	Work is carried out to planned schedule to ensure all items are correctly maintained.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.2.3
	Equipment is checked and tested in accordance with established procedures to determine whether it functions correctly, complies with approval documentation and is not subject to deterioration or damage.
	Identifying defects and faults.  Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.2.4
	Equipment is adjusted or repaired within the limits permitted by the equipment certification and in accordance with manufacturers’ instructions.
	Identifying defects and faults.  Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.2.5
	Certification documentation for replacement equipment is sighted to ensure that it is identical to the equipment it replaces and is in accordance with the explosion-protection system design.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.2.6
	Circuits of equipment being withdrawn from service are terminated or isolated safely and in the manner approved for the classification of the area.
	Documenting maintenance details.  Applying relevant contingency management skills.

	
	
	4.2.7
	Flexible cables and cords are examined and removed from service if they are not in immediate use or are found to be defective or damaged.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.2.8
	Spare equipment, flexible cables and cords are maintained and suitably stored where they are not likely to suffer deterioration or damage.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	4.3
	Complete maintenance work inspections and documentation
	4.3.1
	Detailed inspection of explosion-protected equipment and systems subject to the maintenance work is arranged in accordance with established procedures and requirements.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.3.2
	Results of inspections and maintenance activities are recorded in accordance with established procedures and requirements.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.3.3
	Appropriate personnel are notified of the completion of maintenance and details are documented in accordance with established procedures and requirements.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	4.4
	Establish maintenance requirements
	4.4.1
	Policies and procedures are developed to include OHS practices, skills required and frequency and level of maintenance work.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.4.2
	Systems are established to manage and record maintenance work and up-to-date verification dossier, in accordance with requirements.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.4.3
	Level of repair to be done under maintenance work is established in accordance with requirements.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.4.4
	Arrangements are made to check that the hazardous area, explosion-protected equipment and installation comply with the verification dossier.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.4.5
	Discrepancies between the explosion-protected equipment and installation and the verification dossier are documented and arrangements made to ensure that the explosion-protection systems are adequate for the area classification.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	4.5
	Develop and implement maintenance schedule
	4.5.1
	Maintenance schedules are developed from recommendations of Standards and equipment manufacturers and in accordance with requirements.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.5.2
	Procedures are developed and implemented to ensure the maintenance program is followed in accordance with the planned schedule and site requirements.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.5.3
	Procedures are developed and implemented to ensure the verification dossier is maintained in accordance with planned schedule and site requirements.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	4.6
	Evaluate maintenance program
	4.6.1
	Periodic and sample inspection reports are used to ascertain maintenance quality and the need for revision of maintenance schedule and frequency.
	Following established maintenance procedures.  Applying relevant contingency management skills.

	
	
	4.6.2
	Maintenance schedule is periodically reviewed and revised to maintain the integrity of the explosion-protection system.
	Following established maintenance procedures.  Applying relevant contingency management skills.


4.5.4 Scope Limitations

Competency shall be demonstrated in relation to any classified hazardous area and explosion-protection technique. Any scope limitations shall be included in the application according to OD 502. 

4.5.5 Evidence guide - Critical aspects of evidence

Evidence of competency in this unit shall show—

cd) competent performance associated with each element of competence by employing the techniques, procedures, information and resources available in the workplace and encompassing the following aspects for which competency is sought according to Table 4.5.3.

ce) an understanding of the knowledge and associated skills essential to performance as follows:

4.5.5.1 Explosive atmospheres and explosion-protection principles 

Evidence shall show an understanding of explosive atmospheres and explosion-protection principles to an extent indicated by the following aspects:

cf) Properties of combustible substances and their potential to create an explosive hazard encompassing—

xcvi) condition in the workplace that will lead to an explosion;

xcvii) the terms ‘combustion’, ‘ignition’ and ‘propagation’;

xcviii) explosive range of substances encountered in the workplace i.e. LEL/UEL;

xcix) explosive parameters of substances as given in tables of substance characteristics, i.e., properties of combustible materials - gases, vapours (from liquids), and Dusts; flash point.

c) the difference between gases and vapours; and

ci) the toxic nature of gases and vapours and potential harmful consequences.

cg) The nature of explosive atmospheres encompassing—

cii) the Standards definition of a ‘hazardous area’;

ciii) the recommended methods for classifying the type and degree of explosion  hazard in an area;

civ) hazardous area classifications as defined by Standards; and

cv) factors that are considered when a hazardous area is classified.

ch) The basics of how explosion-protection is achieved by the methods of exclusion, containment, energy limitation, dilution, avoidance of ignition source.

ci) Occupational Health and Safety responsibilities related to explosive atmospheres encompassing—

cvi) the main features and purpose of a ‘clearance to work’ system (includes hot work permit system);

cvii) typical safety procedures that should be followed before entering a hazardous area;

cviii) the purpose of gas detectors and their limitations;

cix) effects of temperature on gas and vapour detection;

cx) frequency of monitoring for presence of gas or vapours, i.e. effects of temperature rise;

cxi) factors affecting the accuracy of gas detectors, for example, contamination, condensation, temperature;

cxii) safety in use of gas detectors, for example, ‘read and run concept’;

cxiii) the safety precautions to be taken when working in a hazardous area.

cj) The roles of the parties involved in the safety of explosive atmospheres encompassing—

cxiv) Regulations related to the safety of explosive atmospheres and the Authorities responsible for their implementation;

cxv) where assistance and further information can be obtained to assist persons with hazardous area responsibilities, for example, Standard bodies, experienced consultants; and

cxvi) the hazardous area responsibilities of the owner of premises in which a hazardous area exists; the occupier of premises in which a hazardous area exists; enterprises and personnel engaged in installation and/or maintenance of explosion-protection systems; enterprises and personnel engaged in the classification of explosive atmospheres and/or design of explosion-protection systems; enterprises and personnel engaged in the overhaul, modification and/or assessment of explosion-protected equipment; enterprises and personnel engaged in the inspection of explosion-protection installations; manufacturers of explosion-protected equipment; designated authorities; insurers. 

4.5.5.2 Explosion-protected equipment - Principles 

Evidence shall show an understanding of the principles of the following explosion-protection techniques: Flameproof (Ex ‘d’); Increased safety (Ex ‘e’); Non-sparking (Ex ‘n’); Intrinsic safety (Ex ‘i’) and Pressurization (Ex ‘p’) for gas atmospheres and Protection by enclosures-Dusts (Ex ‘tD’); Pressurization-Dusts (Ex ‘pD’); Encapsulation-Dusts (Ex ‘mD’); and Intrinsic safety-Dusts (Ex ‘iD’). The following aspects indicate the extent of understanding required:

ck) The principles of each explosion-protection technique, the methods used and how each technique works.

cl) How explosion-protected equipment is identified by the ‘Ex’ symbol marked on the equipment, including old equipment and equipment certified in another country.

cm) Visible conditions or actions that would void the explosion-protection provided by a particular technique.

4.5.5.3 Explosion-protected equipment - Ex certification schemes 

Evidence shall show an understanding of Ex certification schemes to accepted standards to an extent indicated by the following aspects:

cn) Purpose and scope of certification schemes.

co) Certification Schemes commonly used Internationally such as IECEx, ATEX, UL, FM etc.

cp) Processes for having equipment certified under the acceptable Ex schemes encompassing—

cxvii) scheme procedures;

cxviii) quality management requirements; 

cxix) conformance testing and assessment; and

cxx) requirements for ongoing certification.

4.5.5.4 Flameproof (Ex ‘d’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Flameproof (Ex ‘d’) explosion-protection technique to an extent indicated by the following aspects:

cq) The purpose and characteristics of the design features of apparatus and circuits protected by the flameproof (Ex ‘d’) technique.

NOTE:  Examples of characteristics and design features are flame paths, integrity under pressure, pressure piling, and enclosure entries.

cr) Typical situations where the flameproof explosion-protection technique is used.

cs) Actions or conditions that would void the protection provided by the Flameproof technique.

ct) The use of Standards in determining the requirements to which the design of the flameproof explosion-protected apparatus shall comply.

4.5.5.5 Increased safety (Ex ‘e’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Increased safety (Ex ‘e’) explosion-protection technique to an extent indicated by the following aspects: 

cu) The purpose and characteristics of the design features of apparatus and circuits protected by the Increased safety (Ex ‘e’) technique.

Note:   Examples of characteristics and design features are temperature rise, maximum power dissipation, protection devices, certified components, creepage and clearance distances, absence of sparking contacts and enclosure entries.

cv) Typical situations where the Increased safety explosion-protection technique is used.

cw) Actions or conditions that would void the protection provided by the Increased safety technique.

cx) The use of Standards in determining the requirements to which the design of the Increased safety explosion-protected apparatus shall comply.

4.5.5.6 Non-sparking (Ex ‘n’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Non-sparking (Ex ‘n’) explosion-protection technique to an extent indicated by the following aspects: 

cy) The purpose and characteristics of the design features of apparatus and circuits protected by the Non-sparking (Ex ‘n’) technique.

NOTE: Examples of characteristics and design features are creepage and clearance distances and restricted breathing.

cz) Typical situations where the Non-sparking explosion-protection technique is used.

da) Actions or conditions that would void the protection provided by the Non-sparking technique.

db) The use of Standards in determining the requirements to which the design of the Non-sparking explosion-protected apparatus shall comply.

4.5.5.7 Intrinsic safety (Ex ‘i’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Intrinsic safety (Ex ‘i’) explosion-protection technique to an extent indicated by the following aspects: 

dc) The purpose and characteristics of the design features of apparatus and circuits protected by the Intrinsic safety (Ex ‘i’) technique.

NOTE:  Examples of characteristics and design features are field devices, cables, safe area devices, earthing, entity versus integrated system concept, simple devices and interface devices and their parameters, segregation, infallible components, current and voltage limiting, creepage and clearance distances.

dd) Typical situations where the Intrinsic safety explosion-protection technique is used.

de) Actions or conditions that would void the protection provided by Intrinsic safety.

df) The use of Standards in determining the requirements to which the design of the Intrinsic safety explosion-protected apparatus shall comply. 

4.5.5.8 Pressurization (Ex ‘p’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Pressurization (Ex ‘p’) explosion-protection technique to an extent indicated by the following aspects: 

dg) The purpose and characteristics of the design features of apparatus and circuits protected by the Pressurization (Ex ‘p’) technique.

Note:  Examples of characteristics and design features are exclusion and dilution, purge periods, controlled shut down, monitoring and sources of internal release.

dh) Typical situations where the pressurization explosion-protection technique is used.

di) Actions or conditions that would void the protection provided by the pressurization technique.

dj) The use of Standards in determining the requirements to which the design of the pressurization explosion-protected apparatus shall comply.

4.5.5.9 Dust protection by enclosures (Ex‘t’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Enclosures (Ex‘t’) for Dusts explosion-protection technique. The following aspects indicate the extent of understanding required: 

dk) The purpose and characteristics of the design features of apparatus and circuits protected by the techniques for dusts.

Note:  Examples of characteristics and design features are for Enclosures; Pressurization; Encapsulation; and Intrinsic safety.

dl) Typical situations where dust explosion-protection technique is used.

dm) Actions or conditions that would void the protection provided by protection by enclosure technique.

dn) The use of Standards in determining the requirements to which the design of the dust explosion-protected enclosure shall comply.

4.5.5.10 Common characteristics of explosion-protection techniques 

Evidence shall show an understanding of the common characteristics of explosion-protection techniques to an extent indicated by the following aspects:

do) The purposes of ‘temperature classification’ and ‘gas grouping/apparatus grouping’.

dp) Compliance plate markings.

dq) Limitations of non-metallic or specific alloy enclosures.

dr) The purpose and use of conformity and certification/approval for equipment used in explosive atmospheres.

ds) Environmental conditions that may impact on explosion-protection techniques.

dt) The principles and applications of other and mixed explosion-protection techniques.

Note:  Other techniques include encapsulation Ex ‘m’; oil-immersion Ex ‘o’; powder-filling Ex ‘q’, ventilation Ex ‘v’ and special protection Ex ‘s’.

4.5.5.11 Explosive atmospheres maintenance requirements 

Evidence shall show an understanding of maintenance procedures in hazardous area that will ensure the integrity of the explosion-protection technique to an extent indicated by the following aspects:

du) the purpose of a maintenance schedule;

dv) the purpose and extent of ‘visual’, ‘close’, ‘sample’ and ‘periodic’ inspections;

dw) the features of each explosion-protection technique that should be included in a maintenance schedule;

dx) the impact of environmental conditions on explosion-protected equipment, including corrosion and frequency of maintenance; and

dy) the documentation requirements for recording the maintenance process and results.

4.5.5.12 Explosive atmospheres cable termination techniques 

Evidence shall show knowledge and skills in terminating cables suitable for use in explosive atmospheres to an extent indicated by the following aspects:

dz) Selecting compliant cable termination devices.

ea) Installing conduit systems, where applicable, including seals to meet hazardous area requirements. Gases only.

eb) Terminating a cable with a barrier gland. Gases only

ec) Terminating a multipair , SWA ,overall screened , individual screened cable into an enclosure

ed) Testing termination/connections of installed cables/circuits. Note Tests include earth continuity, insulation resistance and polarity. 
4.5.5.13 Explosive atmospheres management 

Evidence shall show an understanding of the management responsibilities related to explosive atmospheres, the strategies used to maintain the safety of explosive atmospheres and the maintenance requirements. The following aspects indicate the extent of understanding required:

ee) The responsibilities of a person managing activities or a site related to a hazardous area, encompassing—

cxxi) OH&S procedures that are to be established;

cxxii) responsibilities for ensuring that a hazardous area is safe; and

cxxiii) responsibilities and processes for establishing and maintaining a verification dossier.

ef) Explosion-protection strategies in relation to a hazardous area, encompassing—

cxxiv) the process of classifying a hazardous area;

cxxv) various ways in which electrical systems /apparatus can be treated to prevent them from becoming an ignition source; and

cxxvi) the cost of the different ways of treating electrical systems/apparatus associated with explosive atmospheres.

eg) Requirements for the maintenance of electrical systems associated with explosive atmospheres, encompassing—

cxxvii) the type and grades of inspection of explosive atmospheres;

cxxviii) maintenance programs for electrical explosion-protected systems/apparatus; and

cxxix) documentation requirements associated with maintenance procedures.

4.6 Unit Ex 005— Overhaul and repair of explosion-protected equipment

4.6.1 Scope

This Unit of Competency covers the explosion-protection aspects of overhauling and repairing explosion-protected equipment both at a craftsperson (operative) level and as the responsible person for verifying compliance after such overhaul and/or repair. For the operative it requires the ability to identify and select authorized components, follow repair specifications to effect the overhaul/repair of equipment and complete repair documentation.  For the Responsible Person it requires the ability to establish and document the level of work required, arranging for the overhaul/repair to be carried out, verify compliance of overhauled/repaired equipment and complete the necessary documentation.

This unit of competency is based on IEC 60079-19 and any other relevant ISO/IEC standards that may apply.

4.6.2 Prerequisites

The applicant shall have the level of technical education [or equivalent] attained, relevant to the application, through documents such as College Certificates and Trade Credentials etc
For an operative a minimum 3 years experience in the overhaul and repair of general electrical, electronic and/or mechanical equipment relevant to the scope of the unit of competency being applied for taking into account the scope limitations.

For a responsible person a minimum 3 years experience in the servicing of Ex electrical, electronic and/or mechanical equipment relevant to the scope of the unit of competency being applied for taking into account the scope limitations.

Competence in this unit shall be assessed only after competencies in the overhaul and repair of general electrical, electronic and/or mechanical equipment have been achieved. (see Annex A). 

4.6.3 Elements and performance criteria

4.6.3.1 Criteria for an operative

	Elements
	Performance criteria
	Critical aspects of evidence

	5.1
	Prepare for overhaul/repair of equipment
	5.1.1
	Equipment to be overhauled or repaired is identified by its markings and certification documentation.
	Identifying equipment from its marking and certification documentation.

	
	
	5.1.2
	Specifications and instructions for the overhaul/repair work are received and expected outcomes of the work confirmed with the responsible person*.
	Confirming the expected outcomes of the overhaul/repair work.

	
	
	5.1.3
	Special tools, equipment and testing devices needed to carry out the overhaul or repair work are obtained and checked for correct operation, safety and currency of calibration certification.
	Checked for correct operation, safety and currency of calibration certification.

	5.2
	Carry out the overhaul or repair work
	5.2.1
	Specifications and instructions for the overhaul/repair work are followed in accordance with established procedures.
	Following overhaul/repair specifications and instructions.

	
	
	5.2.2
	Replacement parts and components used in the overhaul or repair are identified as being authorized by the equipment manufacturer.
	Identifying replacement parts and components as being authorized by the equipment manufacturer.

	
	
	5.2.3
	Overhaul/repair of equipment is done in a manner that does not reduce the type of protection afforded by the equipment design.
	Following overhaul/repair specifications and instructions.

	
	
	5.2.4
	Quality checks are made to ensure that the overhaul/repair of the equipment complies with the overhaul/repair specifications and instruction. 
	Using quality systems.

	5.3
	Document overhaul/repair work
	5.3.1
	Overhaul/repair work carried out is documented in accordance with established quality procedures. 
	Documenting overhaul/repair work.

	
	
	5.3.2
	The responsible person is notified of the completion of the work in accordance with established quality procedures. 
	Documenting overhaul/repair work.


4.6.3.2 Criteria for a Responsible Person

In addition to the requirements detailed in 4.6.3.1 the responsible person shall demonstrate the following
	Elements
	Performance criteria
	Critical aspects of evidence

	5.4
	Prepare for overhaul/repair of equipment
	5.4.1
	Instructions on overhaul and/or repair are received and expected outcomes of the work confirmed with appropriate personnel.
	Establishing contract requirements with owner or operator of the equipment.  Using quality systems.

	
	
	5.4.2
	Certification documents for the equipment are sought and received in order to check that the equipment complies with the certification.
	Interpreting certification documentation and Standards.  Measuring, testing and inspecting equipment for compliance with certification and Standards using quality systems.

	5.5
	Establish the level of overhaul required
	5.5.1
	The extent of work to be done is determined from measurement, test and inspection results and their correspondence with original certification and the requirements of Standards.  Results of measurements, tests & inspection passed to the Responsible Person.
	Measuring, testing and inspecting equipment for compliance with certification and Standards.  Using quality systems.

	
	
	5.5.2
	Specifications and instructions for the overhaul/repair work are documented in accordance with requirements.
	Specifying overhaul/repair work.  Using quality systems.

	5.6
	Arrange overhaul/repair work
	5.6.1
	Arrangements are made for the overhaul/repair work to be done in accordance with established procedures.
	Specifying overhaul/repair work.  Using quality systems.

	
	
	5.6.2
	A copy of overhaul/repair specifications and instructions is provided to personnel responsible for carrying out the work.
	Specifying overhaul/repair work.  Using quality systems.

	5.7
	Verify that equipment complies with original certification
	5.7.1
	Level of testing required to verify that overhauled/repaired equipment complies with original certification specifications is determined in accordance with requirements.
	Measuring, testing and inspecting equipment for compliance with certification and Standards.  Using quality systems.

	
	
	5.7.2
	Verification tests are conducted in accordance with established procedures.
	Measuring, testing and inspecting equipment for compliance with certification and Standards.  Using quality systems.

	5.8
	Document overhaul/repair work
	5.8.1
	Equipment marking is checked and marked where applicable, in accordance with original certification.
	Using quality systems.

	
	
	5.8.2
	Overhaul/repair work is documented in accordance with requirements stating that the equipment complies with the original certification or type of protection standard.
	Documenting overhaul/repair work.  Using quality systems.

	
	
	5.8.3
	Documentation of the repair work is retained, and a copy is issued with the equipment for inclusion in the Repair Facility Records (see 4.4.1.5.3 of IEC 60079-19
	Documenting overhaul/repair work.  Using quality systems.


4.6.4 Scope Limitations

Competency shall be demonstrated in relation to any classified hazardous area and explosion-protection techniques.  The scope limitations will clearly state the Unit of Competency applies for either an Operative or a Responsible person. Any other scope limitations shall be included in the application according to OD 502

4.6.5 Critical aspects of evidence

Evidence of competency in this unit shall show:

eh) competent performance associated with each element by employing the techniques, procedures, information and resources available in the workplace and encompassing the following aspects for which competency is sought according to Table 4.6.3.

ei) an understanding of the knowledge and associated skills essential to performance as follows:

4.6.5.1 Explosive atmospheres and explosion-protection principles 

Evidence shall show an understanding of explosive atmospheres and explosion-protection principles to an extent indicated by the following aspects:

ej) Properties of combustible substances and their potential to create an explosive hazard encompassing—

cxxx) condition in the workplace that will lead to an explosion;

cxxxi) the terms ‘combustion’, ‘ignition’ and ‘propagation’;

cxxxii) explosive range of substances encountered in the workplace i.e. LEL/UEL;

cxxxiii) explosive parameters of substances as given in tables of substance characteristics, i.e., properties of combustible materials - gases, vapours (from liquids), and Dusts; flash point.

cxxxiv) the difference between gases and vapours; and

cxxxv) the toxic nature of gases and vapours and potential harmful consequences.

ek) The nature of explosive atmospheres encompassing—

cxxxvi) the Standards definition of a ‘hazardous area’;

cxxxvii) the recommended methods for classifying the type and degree of explosion  hazard in an area;

cxxxviii) hazardous area classifications as defined by Standards; and

cxxxix) factors that are considered when a hazardous area is classified.

el) The basics of how explosion-protection is achieved by the methods of exclusion, containment, energy limitation, dilution, avoidance of ignition source.

em) Occupational Health and Safety responsibilities related to explosive atmospheres encompassing—

cxl) the main features and purpose of a ‘clearance to work’ system (includes hot work permit system);

cxli) typical safety procedures that should be followed before entering a hazardous area;

cxlii) the purpose of gas detectors and their limitations;

cxliii) effects of temperature on gas and vapour detection;

cxliv) frequency of monitoring for presence of gas or vapours, i.e. effects of temperature rise;

cxlv) factors affecting the accuracy of gas detectors, for example, contamination, condensation, temperature;

cxlvi) safety in use of gas detectors, for example, ‘read and run concept’;

cxlvii) the safety precautions to be taken when working in a hazardous area.

en) The roles of the parties involved in the safety of explosive atmospheres encompassing—

cxlviii) Regulations related to the safety of explosive atmospheres and the Authorities responsible for their implementation;

cxlix) where assistance and further information can be obtained to assist persons with hazardous area responsibilities, for example, Standard bodies, experienced consultants; and

cl) the hazardous area responsibilities of the owner of premises in which a hazardous area exists; the occupier of premises in which a hazardous area exists; enterprises and personnel engaged in installation and/or maintenance of explosion-protection systems; enterprises and personnel engaged in the classification of explosive atmospheres and/or design of explosion-protection systems; enterprises and personnel engaged in the overhaul, modification and/or assessment of explosion-protected equipment; enterprises and personnel engaged in the inspection of explosion-protection installations; manufacturers of explosion-protected equipment; designated authorities; insurers. 

4.6.5.2 Explosion-protected equipment - Principles 

Evidence shall show an understanding of the principles of the following explosion-protection techniques: Flameproof (Ex ‘d’); Increased safety (Ex ‘e’); Non-sparking (Ex ‘n’); Intrinsic safety (Ex ‘i’) and Pressurization (Ex ‘p’) for gas atmospheres and Protection by enclosures-Dusts (Ex ‘tD’); Pressurization-Dusts (Ex ‘pD’); Encapsulation-Dusts (Ex ‘mD’); and Intrinsic safety-Dusts (Ex ‘iD’). The following aspects indicate the extent of understanding required:

eo) The principles of each explosion-protection technique, the methods used and how each technique works.

ep) How explosion-protected equipment is identified by the ‘Ex’ symbol marked on the equipment, including old equipment and equipment certified in another country.

eq) Visible conditions or actions that would void the explosion-protection provided by a particular technique.

4.6.5.3 Flameproof (Ex ‘d’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Flameproof (Ex ‘d’) explosion-protection technique to an extent indicated by the following aspects:

er) The purpose and characteristics of the design features of apparatus and circuits protected by the flameproof (Ex ‘d’) technique.

NOTE:  Examples of characteristics and design features are flame paths, integrity under pressure, pressure piling, and enclosure entries.

es) Typical situations where the flameproof explosion-protection technique is used.

et) Actions or conditions that would void the protection provided by the Flameproof technique.

eu) The use of Standards in determining the requirements to which the design of the flameproof explosion-protected apparatus shall comply.

4.6.5.4 Increased safety (Ex ‘e’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Increased safety (Ex ‘e’) explosion-protection technique to an extent indicated by the following aspects: 

ev) The purpose and characteristics of the design features of apparatus and circuits protected by the Increased safety (Ex ‘e’) technique.

Note:   Examples of characteristics and design features are temperature rise, maximum power dissipation, protection devices, certified components, creepage and clearance distances, absence of sparking contacts and enclosure entries.

ew) Typical situations where the Increased safety explosion-protection technique is used.

ex) Actions or conditions that would void the protection provided by the Increased safety technique.

ey) The use of Standards in determining the requirements to which the design of the Increased safety explosion-protected apparatus shall comply.

4.6.5.5 Non-sparking (Ex ‘n’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Non-sparking (Ex ‘n’) explosion-protection technique to an extent indicated by the following aspects: 

ez) The purpose and characteristics of the design features of apparatus and circuits protected by the Non-sparking (Ex ‘n’) technique.

NOTE: Examples of characteristics and design features are creepage and clearance distances and restricted breathing.

fa) Typical situations where the Non-sparking explosion-protection technique is used.

fb) Actions or conditions that would void the protection provided by the Non-sparking technique.

fc) The use of Standards in determining the requirements to which the design of the Non-sparking explosion-protected apparatus shall comply.

4.6.5.6 Intrinsic safety (Ex ‘i’) explosion-protection technique

Evidence shall show an understanding of the characteristics and application of Intrinsic safety (Ex ‘i’) explosion-protection technique to an extent indicated by the following aspects: 

fd) The purpose and characteristics of the design features of apparatus and circuits protected by the Intrinsic safety (Ex ‘i’) technique.

NOTE:  Examples of characteristics and design features are field devices, cables, safe area devices, earthing, entity versus integrated system concept, simple devices and interface devices and their parameters, segregation, infallible components, current and voltage limiting, creepage and clearance distances.

fe) Typical situations where the intrinsic safety explosion-protection technique is used.

ff) Actions or conditions that would void the protection provided by intrinsic safety.

fg) The use of Standards in determining the requirements to which the design of the intrinsic safety explosion-protected apparatus shall comply. 

4.6.5.7 Pressurization (Ex ‘p’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Pressurization (Ex ‘p’) explosion-protection technique to an extent indicated by the following aspects: 

fh) The purpose and characteristics of the design features of apparatus and circuits protected by the Pressurization (Ex ‘p’) technique.

Note:  Examples of characteristics and design features are exclusion and dilution, purge periods, controlled shut down, monitoring and sources of internal release.

fi) Typical situations where the pressurization explosion-protection technique is used.

fj) Actions or conditions that would void the protection provided by the pressurization technique.

fk) The use of Standards in determining the requirements to which the design of the pressurization explosion-protected apparatus shall comply.

4.6.5.8 Dust protection by enclosures (Ex ‘t’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Enclosures (Ex ‘t’) for Dusts explosion-protection technique. The following aspects indicate the extent of understanding required: 

fl) The purpose and characteristics of the design features of apparatus and circuits protected by the techniques for dusts.

Note:  Examples of characteristics and design features are for Enclosures; Pressurization; Encapsulation; and Intrinsic safety.

fm) Typical situations where dust explosion-protection technique is used.

fn) Actions or conditions that would void the protection provided by protection by enclosure technique.

fo) The use of Standards in determining the requirements to which the design of the dust explosion-protected enclosure shall comply.

4.6.5.9 Common characteristics of explosion-protection techniques 

Evidence shall show an understanding of the common characteristics of explosion-protection techniques to an extent indicated by the following aspects:

fp) The purposes of ‘temperature classification’ and ‘gas grouping/apparatus grouping’.

fq) Compliance plate markings.

fr) Limitations of non-metallic or specific alloy enclosures.

fs) The purpose and use of conformity and certification/approval for equipment used in explosive atmospheres.

ft) Environmental conditions that may impact on explosion-protection techniques.

fu) The principles and applications of other and mixed explosion-protection techniques.

Note:  Other techniques include encapsulation Ex ‘m’; oil-immersion Ex ‘o’; powder-filling Ex ‘q’, ventilation Ex ‘v’ and special protection Ex ‘s’.

In addition for the Responsible Person an understanding of the knowledge and associated skills essential to performance as follows:

4.6.5.10 Explosion-protected equipment overhaul and repair  - General requirements 
Evidence shall show an understanding of overhaul and repair procedures of explosion-protected equipment to an extent indicated by the following aspects:

fv) The scope and limitations for overhaul and repair of explosion-protected equipment encompassing— 

cli) the requirements for compliance of a workshop;

clii) the requirements of a ‘competent person’ for a registered workshop engaged in the overhaul/repair of explosion-protected equipment; and

cliii) the scope and limitations of work permitted under workshop registration.

fw) Overhaul and repair (technical) Standard encompassing—

cliv) the documentation/information required to enable overhauls/repairs to be undertaken;

clv) categories of work, for example, overhaul; no repair; overhaul-repair;

clvi) modifications that are, and are not, permitted within the equipment certification; and

clvii) the requirements for overhaul/repair processes relevant to the type of protection and equipment.

fx) Requirements for documentation and identification of overhauled/repaired explosion-protected encompassing—

clviii) overhaul/repair report document; and

clix) requirements for distribution of overhaul/repair reports.

fy) Quality management systems as covered by international Standards encompassing—

clx) documentation regime of a quality management system;

clxi) principle of document and data control covering both internally and externally generated documents and data; and

clxii) principles of process control as applied to the overhaul and repair of explosion-protected equipment.

4.6.5.11 Explosion-protected equipment overhaul and repair specific to each technique 

Evidence shall show an understanding of overhaul and repair for specific explosion-protection techniques to an extent indicated by the following aspects:
fz) The use of Standards in determining the requirements to which the design of explosion-protected apparatus shall comply.

ga) The level of overhaul/repair required encompassing—

clxiii) Standards and their use for determining the requirement for a specific explosion-protection technique;

clxiv) measurement/tests and equipment required to determine whether an item of equipment meets the certification requirements;

clxv) requirements for maintaining the accuracy/calibration of measuring/test equipment;

clxvi) measurement/test procedures for determining whether an item of equipment meets the certification requirements;

clxvii) level of overhaul/repair required from comparisons of test results and requirements specified in the original certification; and

clxviii) specifying overhaul/repair work required to restore an item of explosion-protected equipment to conform with the original certification.

gb) Measurement/tests procedures to verify that an item of equipment meets the original certification requirements

4.7 Unit Ex 006 - Test electrical installations in or associated with explosive atmospheres

4.7.1 Scope

This Unit of Competency covers testing electrical installations for explosive atmospheres. It requires the ability to select, prepare and use appropriate testing devices, work safely and to Standards and to interpret and record test results.

This unit of competency is based on IEC 60079-14 and any other relevant ISO/IEC standards that may apply.

4.7.2 Prerequisites

The applicant shall have the level of technical education [or equivalent] attained, relevant to the application, through documents such as College Certificates and Trade Credentials etc

A minimum 3 years experience in industrial electrical installation practice is required.

Competence in this unit shall be assessed either concurrently with or after Unit Ex 001 - Apply basic principles of protection in explosive atmospheres and conducting testing of general electrical, electronic, instrumentation and/or data communication installations have been achieved (see Annex A).

NOTES:
For work on wiring and equipment operating above 1000 V a.c. or 1500 V d.c. competency in high voltage switching and safe isolation should be held.

4.7.3 Elements and performance criteria

	Elements
	Performance criteria
	Critical aspects of evidence

	6.1
	Prepare to conduct testing
	6.1.1
	OHS policies and procedures for preparing to work in an area where an explosive atmosphere may be present are followed.
	Working safely in a hazardous area in relation to work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.

	
	
	6.1.2
	Area classification is ascertained from the hazardous area layout drawings or other classification documents.
	Identifying the nature of the hazardous area and location of equipment and circuits to be tested.

	
	
	6.1.3
	Location of each item of equipment and of circuits subject to testing are determined from design drawings and documentation.
	

	
	
	6.1.4
	Special tools, equipment and testing devices needed for the testing work are obtained and checked for correct operation and safety.
	Selecting appropriately certified testing devices and approved tools.

	6.2
	Conduct testing
	6.2.1
	OHS policies and procedures for working in a hazardous area are followed.
	Working safely in a hazardous area in relation to work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.

	
	
	6.2.2
	Parts of equipment that are dismantled in order to conduct testing are stored to protect them against loss or damage.
	Reassembling/reconnecting equipment at the completion of testing that ensures the integrity of the explosion-protection system is maintained.

	
	
	6.2.3
	Certified and approved low energy testing devices are selected and used to test into areas where explosive hazard may be present.
	Selecting appropriately certified testing devices and approved tools.

	
	
	6.2.4
	Sensitive circuit components required to be tested, which are likely to be damaged by high test voltages, are tested by an appropriate testing method.
	Conducting required tests correctly and without damaging circuits or equipment.

	
	
	6.2.5
	Tests necessary to determine whether the installation complies with requirements for the explosion-protection techniques to be used and for electrical safety are conducted in accordance with established procedures.
	Conducting required tests correctly and without damaging circuits or equipment.

	
	
	6.2.6
	When testing has been completed, equipment parts and circuit connections are replaced in a manner that ensures the integrity of the explosion-protection system.
	Reassembling/reconnecting equipment at the completion of testing that ensures the integrity of the explosion-protection system is maintained.

	6.3
	Confirm and document test results
	6.3.1
	Non-conformances and faults revealed by the testing and the resulting recommended actions are documented and reported to appropriate personnel.
	Identifying non-conformances and faults from test results. Documenting testing outcomes.

	
	
	6.3.2
	Completion of testing is verified and a copy of the testing documentation submitted to the appropriate personnel for inclusion in the verification dossier in accordance with established procedures.
	Documenting testing outcomes.


4.7.4 Scope Limitations

Competency shall be demonstrated in relation to any classified hazardous area and explosion-protection technique. Any scope limitations shall be included in the application according to OD 502

4.7.5 Critical aspects of evidence

Evidence of competency in this unit shall show—

gc) Competent performance associated with each element of competence by employing the techniques, procedures, information and resources available in the workplace and encompassing the following aspects for which competency is sought according to Table 4.7.3.

gd) an understanding of the knowledge and associated skills essential to performance as follows:

4.7.5.1 Explosive atmospheres and explosion-protection principles 

Evidence shall show an understanding of explosive atmospheres and explosion-protection principles to an extent indicated by the following aspects:

ge) Properties of combustible substances and their potential to create an explosive hazard encompassing—

clxix) condition in the workplace that will lead to an explosion;

clxx) the terms ‘combustion’, ‘ignition’ and ‘propagation’;

clxxi) explosive range of substances encountered in the workplace i.e. LEL/UEL;

clxxii) explosive parameters of substances as given in tables of substance characteristics, i.e., properties of combustible materials - gases, vapours (from liquids), and Dusts; flash point.

clxxiii) the difference between gases and vapours; and

clxxiv) the toxic nature of gases and vapours and potential harmful consequences.

gf) The nature of explosive atmospheres encompassing—

clxxv) the Standards definition of a ‘hazardous area’;

clxxvi) the recommended methods for classifying the type and degree of explosion  hazard in an area;

clxxvii) hazardous area classifications as defined by Standards; and

clxxviii) factors that are considered when a hazardous area is classified.

gg) The basics of how explosion-protection is achieved by the methods of exclusion, containment, energy limitation, dilution, avoidance of ignition source.

gh) Occupational Health and Safety responsibilities related to explosive atmospheres encompassing—

clxxix) the main features and purpose of a ‘clearance to work’ system (includes hot work permit system);

clxxx) typical safety procedures that should be followed before entering a hazardous area;

clxxxi) the purpose of gas detectors and their limitations;

clxxxii) effects of temperature on gas and vapour detection;

clxxxiii) frequency of monitoring for presence of gas or vapours, i.e. effects of temperature rise;

clxxxiv) factors affecting the accuracy of gas detectors, for example, contamination, condensation, temperature;

clxxxv) safety in use of gas detectors, for example, ‘read and run concept’;

clxxxvi) the safety precautions to be taken when working in a hazardous area.

gi) The roles of the parties involved in the safety of explosive atmospheres encompassing—

clxxxvii) Regulations related to the safety of explosive atmospheres and the Authorities responsible for their implementation;

clxxxviii) where assistance and further information can be obtained to assist persons with hazardous area responsibilities, for example, Standard bodies, experienced consultants; and

clxxxix) the hazardous area responsibilities of the owner of premises in which a hazardous area exists; the occupier of premises in which a hazardous area exists; enterprises and personnel engaged in installation and/or maintenance of explosion-protection systems; enterprises and personnel engaged in the classification of explosive atmospheres and/or design of explosion-protection systems; enterprises and personnel engaged in the overhaul, modification and/or assessment of explosion-protected equipment; enterprises and personnel engaged in the inspection of explosion-protection installations; manufacturers of explosion-protected equipment; designated authorities; insurers. 

4.7.5.2 Explosion-protected equipment - Principles 

Evidence shall show an understanding of the principles of the following explosion-protection techniques: Flameproof (Ex ‘d’); Increased safety (Ex ‘e’); Non-sparking (Ex ‘n’); Intrinsic safety (Ex ‘i’) and Pressurization (Ex ‘p’) for gas atmospheres and Protection by enclosures-Dusts (Ex ‘tD’); Pressurization-Dusts (Ex ‘pD’); Encapsulation-Dusts (Ex ‘mD’); and Intrinsic safety-Dusts (Ex ‘iD’). The following aspects indicate the extent of understanding required:

gj) The principles of each explosion-protection technique, the methods used and how each technique works.

gk) How explosion-protected equipment is identified by the ‘Ex’ symbol marked on the equipment, including old equipment and equipment certified in another country.

gl) Visible conditions or actions that would void the explosion-protection provided by a particular technique.

4.7.5.3 Explosion-protected equipment - Ex certification schemes 

Evidence shall show an understanding of Ex certification schemes to accepted standards to an extent indicated by the following aspects:

gm) Purpose and scope of certification schemes.

gn) Certification Schemes commonly used internationally such as IECEx, ATEX, UL, FM etc.

go) Processes for having equipment certified under the acceptable Ex schemes encompassing—

cxc) scheme procedures;

cxci) quality management requirements; 

cxcii) conformance testing and assessment; and

cxciii) requirements for ongoing certification.

4.7.5.4 Flameproof (Ex ‘d’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Flameproof (Ex ‘d’) explosion-protection technique to an extent indicated by the following aspects:

gp) The purpose and characteristics of the design features of apparatus and circuits protected by the flameproof (Ex ‘d’) technique.

NOTE:  Examples of characteristics and design features are flame paths, integrity under pressure, pressure piling, and enclosure entries.

gq) Typical situations where the flameproof explosion-protection technique is used.

gr) Actions or conditions that would void the protection provided by the Flameproof technique.

gs) The use of Standards in determining the requirements to which the design of the flameproof explosion-protected apparatus shall comply.

4.7.5.5 Increased safety (Ex ‘e’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Increased safety (Ex ‘e’) explosion-protection technique to an extent indicated by the following aspects: 

gt) The purpose and characteristics of the design features of apparatus and circuits protected by the Increased safety (Ex ‘e’) technique.

Note:   Examples of characteristics and design features are temperature rise, maximum power dissipation, protection devices, certified components, creepage and clearance distances, absence of sparking contacts and enclosure entries.

gu) Typical situations where the Increased Safety explosion-protection technique is used.

gv) Actions or conditions that would void the protection provided by the Increased safety technique.

gw) The use of Standards in determining the requirements to which the design of the Increased Safety explosion-protected apparatus shall comply.

4.7.5.6 Non-sparking (Ex ‘n’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Non-sparking (Ex ‘n’) explosion-protection technique to an extent indicated by the following aspects: 

gx) The purpose and characteristics of the design features of apparatus and circuits protected by the Non-sparking (Ex ‘n’) technique.

NOTE:  Examples of characteristics and design features are creepage and clearance distances and restricted breathing.

gy) Typical situations where the Non-sparking explosion-protection technique is used.

gz) Actions or conditions that would void the protection provided by the Non-sparking technique.

ha) The use of Standards in determining the requirements to which the design of the Non-sparking explosion-protected apparatus shall comply.

4.7.5.7 Intrinsic safety (Ex ‘i’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Intrinsic safety (Ex ‘i’) explosion-protection technique to an extent indicated by the following aspects: 

hb) The purpose and characteristics of the design features of apparatus and circuits protected by the Intrinsic safety (Ex ‘i’) technique.

NOTE:  Examples of characteristics and design features are field devices, cables, safe area devices, earthing, entity versus integrated system concept, simple devices and interface devices and their parameters, segregation, infallible components, current and voltage limiting, creepage and clearance distances.

hc) Typical situations where the Intrinsic Safety explosion-protection technique is used.

hd) Actions or conditions that would void the protection provided by Intrinsic Safety.

he) The use of Standards in determining the requirements to which the design of the Intrinsic Safety explosion-protected apparatus shall comply. 

4.7.5.8 Pressurization (Ex ‘p’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Pressurization (Ex ‘p’) explosion-protection technique to an extent indicated by the following aspects: 

hf) The purpose and characteristics of the design features of apparatus and circuits protected by the Pressurization (Ex ‘p’) technique.

Note:  Examples of characteristics and design features are exclusion and dilution, purge periods, controlled shut down, monitoring and sources of internal release.

hg) Typical situations where the pressurization explosion-protection technique is used.

hh) Actions or conditions that would void the protection provided by the pressurization technique.

hi) The use of Standards in determining the requirements to which the design of the pressurization explosion-protected apparatus shall comply.

4.7.5.9 Dust protection by enclosures (Ex ‘t’) explosion-protection technique

Evidence shall show an understanding of the characteristics and application of Enclosures (Ex ‘t’) for Dusts explosion-protection technique. The following aspects indicate the extent of understanding required: 

hj) The purpose and characteristics of the design features of apparatus and circuits protected by the techniques for dusts.

Note:  Examples of characteristics and design features are for Enclosures; Pressurization; Encapsulation; and Intrinsic safety.

hk) Typical situations where dust explosion-protection technique is used.

hl) Actions or conditions that would void the protection provided by protection by enclosure technique.

hm) The use of Standards in determining the requirements to which the design of the dust explosion-protected enclosure shall comply.

4.7.5.10 Common characteristics of explosion-protection techniques 

Evidence shall show an understanding of the common characteristics of explosion-protection techniques to an extent indicated by the following aspects:

hn) The purposes of ‘temperature classification’ and ‘gas grouping/apparatus grouping’.

ho) Compliance plate markings.

hp) Limitations of non-metallic or specific alloy enclosures.

hq) The purpose and use of conformity and certification/approval for equipment used in explosive atmospheres.

hr) Environmental conditions that may impact on explosion-protection techniques.

hs) The principles and applications of other and mixed explosion-protection techniques.

Note:  Other techniques include encapsulation Ex ‘m’; oil-immersion Ex ‘o’; powder-filling Ex ‘q’, ventilation Ex ‘v’ and special protection Ex ‘s’.

4.7.5.11 Explosive atmospheres installation requirements 

Evidence shall show an understanding of hazardous area installation principles and maintenance techniques to an extent indicated by the following aspects:

ht) Preparation to install and maintain explosion-protected equipment in explosive atmospheres encompassing—

cxciv) OH&S procedures to be followed when working in a hazardous area;

cxcv) the significance of information provided on the certification documentation and schedules for a given item of explosion-protected equipment;

cxcvi) the typical contents of a verification dossier and its purpose; and

cxcvii) limitations in the use of tools and testing devices in explosive atmospheres.

hu) The relationship between explosion-protected equipment, their certification documents and required locations given in specifications and layout drawings and/or written instructions encompassing—

cxcviii) the purpose of markings on the compliance plate and certification documents for a given item of explosion-protected equipment;

cxcix) matching explosion-protected equipment with certification documents and the equipment specified for an installation; and

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

hv) Installation Standards and requirements applicable to hazardous encompassing— 

cci) the wiring systems permitted and not permitted in or above explosive atmospheres;

ccii) equipment not permitted in or above explosive atmospheres;

cciii) the regulations and Standards to which explosion-protected equipment and wiring must be installed in a hazardous area and how these are applied; and

cciv) the documentation required as a record of the installation process, including certification documentation.

4.7.5.12 Explosive atmospheres cable termination techniques 

Evidence shall show knowledge and skills in terminating cables suitable for use in explosive atmospheres to an extent indicated by the following aspects:

hw) Selecting compliant cable termination devices.

hx) Installing conduit systems, where applicable, including seals to meet hazardous area requirements. Gases only.

hy) Terminating a cable with a barrier gland. Gases only

hz) Terminating a multipair , SWA ,overall screened , individual screened cable into an enclosure

ia) Testing termination/connections of installed cables/circuits. Note Tests include earth continuity, insulation resistance and polarity. 
4.7.5.13 Explosive atmospheres installation testing 

Evidence shall show an understanding of testing installations of explosion-protected equipment, wiring and circuits associated with explosive atmospheres. The following aspects indicate the extent of understanding required:

ib) Preparation for conducting installation testing in a hazardous area encompassing—

ccv) OH&S procedures to be followed for working in a hazardous area; and

ccvi) procedures for determining whether a given hazardous area is safe to conduct electrical testing.

ic) Characteristics and limitations of testing equipment used to test installation in explosive atmospheres encompassing—

ccvii) testing devices required to test an installation in a hazardous area; and

ccviii) the suitability of testing device for use in a hazardous area.

id) Documentation of results of hazardous area installation tests encompassing—

ccix) test results that should be recorded in a verification dossier; and

ccx) procedures and options for dealing with test results that show non-conformance.

4.8 Unit Ex 007- Perform visual & close inspection of electrical installations in or associated with explosive atmospheres

4.8.1 Scope

This Unit of Competency covers evaluating the completeness of a hazardous area verification dossier and compliance of the explosion-protected aspects of the electrical installations within the constraints of a visual inspection. It requires the ability to work safely in a hazardous area, evaluate a verification dossier, identify explosion-protected equipment with their certification and specified location, visually inspect an installation for compliance and report and act on inspection results.

This unit of competency is based on IEC 60079-14 and any other relevant ISO/IEC standards that may apply.

4.8.2 Prerequisites

The applicant shall have the level of technical education [or equivalent] attained, relevant to the application, through documents such as College Certificates and Trade Credentials etc

A minimum 3 years experience in industrial electrical installation practice.

Competence in this unit shall be assessed either concurrently with or after units Unit Ex 003 - Install explosion-protected equipment and wiring systems or Unit Ex 004 - Maintain equipment in explosive atmospheres have been achieved. Alternatively, competencies in general electrical inspection will satisfy the prerequisite (see Annex A).

NOTES:
For work on wiring and equipment operating above 1000 V a.c. or 1500 V d.c. competency in high voltage switching and safe isolation should be held

4.8.3 Elements and performance criteria

	Elements
	Performance criteria
	Critical aspects of evidence

	7.1
	Evaluate records system
	7.1.1
	Records system is reviewed to verify that essential hazardous area documentation is retained and procedures for maintaining records are established.
	Recognizing the completeness of a verification dossier.

	
	
	7.1.2
	Hazardous area classification and design drawings and documentation are checked to verify that appropriate procedures have been followed in assuring the area is safe.
	Recognizing the completeness of a verification dossier.

	7.2
	Prepare for inspection
	7.2.1
	Type and intended location of each item of equipment and circuits subject to inspection are determined from design drawings and documentation.
	Identifying components of an installation and their location from documentation retained in the verification dossier.

	
	
	7.2.2
	OHS policies and procedures for preparing to work in a hazardous area are followed.
	Working safely in a hazardous area in relation to, work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation

	
	
	7.2.3
	Special tools, equipment and devices needed for the inspection are obtained and checked for correct operation and safety.
	Working safely in a hazardous area in relation to, work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation

	7.3
	Conduct inspection
	7.3.1
	OHS policies and procedure for working in a hazardous area are followed.
	

	
	
	7.3.2
	Where necessary, access equipment is used to identify equipment against their certification documentation and specified location.
	Working safely in a hazardous area in relation to, work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation

	
	
	7.3.3
	Equipment, systems and installation are inspected within the scope of the regulatory requirements for compliance with the design specifications retained in the verification dossier and in accordance with requirements.
	Identifying components of an installation and their location from documentation retained in the verification dossier.

	7.4
	Report inspection results
	7.4.1
	Any non-conformances, faults or unauthorized modifications identified by the visual inspection are documented in accordance with established procedures.
	Identifying compliant and non-compliant explosion-protected aspects of an electrical installation.

	
	
	7.4.2
	Where applicable, a non-conformance report, including the actions taken and a statement on whether circuits have been re-energized, is made and forwarded to the appropriate personnel.
	Documenting inspection outcomes.

	
	
	7.4.3
	Where applicable, documentation in relation to all aspects of the inspection forwarded to the appropriate personnel for inclusion in the verification dossier in accordance with requirements.
	Documenting inspection outcomes.


4.8.4 Scope Limitations

Competency shall be demonstrated in relation to any classified hazardous area and explosion-protection technique. Any scope limitations shall be included in the application according to OD 502

4.8.5 Critical aspects of evidence

Evidence of competency in this unit shall show—

ie) competent performance associated with each element of competence by employing the techniques, procedures, information and resources available in the workplace and encompassing the following aspects for which competency is sought according to Table 4.8.3.

if) an understanding of the knowledge and associated skills essential to performance as follows:

4.8.5.1 Explosive atmospheres and explosion-protection principles 

Evidence shall show an understanding of explosive atmospheres and explosion-protection principles to an extent indicated by the following aspects:

ig) Properties of combustible substances and their potential to create an explosive hazard encompassing—

ccxi) condition in the workplace that will lead to an explosion;

ccxii) the terms ‘combustion’, ‘ignition’ and ‘propagation’;

ccxiii) explosive range of substances encountered in the workplace i.e. LEL/UEL;

ccxiv) explosive parameters of substances as given in tables of substance characteristics, i.e., properties of combustible materials - gases, vapours (from liquids), and Dusts; flash point.

ccxv) the difference between gases and vapours; and

ccxvi) the toxic nature of gases and vapours and potential harmful consequences.

ih) The nature of explosive atmospheres encompassing—

ccxvii) the Standards definition of a ‘hazardous area’;

ccxviii) the recommended methods for classifying the type and degree of explosion  hazard in an area;

ccxix) hazardous area classifications as defined by Standards; and

ccxx) factors that are considered when a hazardous area is classified.

ii) The basics of how explosion-protection is achieved by the methods of exclusion, containment, energy limitation, dilution, avoidance of ignition source.

ij) Occupational Health and Safety responsibilities related to explosive atmospheres encompassing—

ccxxi) the main features and purpose of a ‘clearance to work’ system (includes hot work permit system);

ccxxii) typical safety procedures that should be followed before entering a hazardous area;

ccxxiii) the purpose of gas detectors and their limitations;

ccxxiv) effects of temperature on gas and vapour detection;

ccxxv) frequency of monitoring for presence of gas or vapours, i.e. effects of temperature rise;

ccxxvi) factors affecting the accuracy of gas detectors, for example, contamination, condensation, temperature;

ccxxvii) safety in use of gas detectors, for example, ‘read and run concept’;

ccxxviii) the safety precautions to be taken when working in a hazardous area.

ik) The roles of the parties involved in the safety of explosive atmospheres encompassing—

ccxxix) Regulations related to the safety of explosive atmospheres and the Authorities responsible for their implementation;

ccxxx) where assistance and further information can be obtained to assist persons with hazardous area responsibilities, for example, Standard bodies, experienced consultants; and

ccxxxi) the hazardous area responsibilities of the owner of premises in which a hazardous area exists; the occupier of premises in which a hazardous area exists; enterprises and personnel engaged in installation and/or maintenance of explosion-protection systems; enterprises and personnel engaged in the classification of explosive atmospheres and/or design of explosion-protection systems; enterprises and personnel engaged in the overhaul, modification and/or assessment of explosion-protected equipment; enterprises and personnel engaged in the inspection of explosion-protection installations; manufacturers of explosion-protected equipment; designated authorities; insurers. 

4.8.5.2 Explosion-protected equipment - Principles 

Evidence shall show an understanding of the principles of the following explosion-protection techniques: Flameproof (Ex ‘d’); Increased safety (Ex ‘e’); Non-sparking (Ex ‘n’); Intrinsic safety (Ex ‘i’) and Pressurization (Ex ‘p’) for gas atmospheres and Protection by enclosures-Dusts (Ex ‘tD’); Pressurization-Dusts (Ex ‘pD’); Encapsulation-Dusts (Ex ‘mD’); and Intrinsic safety-Dusts (Ex ‘iD’). The following aspects indicate the extent of understanding required:

il) The principles of each explosion-protection technique, the methods used and how each technique works.

im) How explosion-protected equipment is identified by the ‘Ex’ symbol marked on the equipment, including old equipment and equipment certified in another country.

in) Visible conditions or actions that would void the explosion-protection provided by a particular technique.

4.8.5.3 Explosion-protected equipment - Ex certification schemes 

Evidence shall show an understanding of Ex certification schemes to accepted standards to an extent indicated by the following aspects:

io) Purpose and scope of certification schemes.

ip) Certification Schemes commonly used internationally such as IECEx, ATEX, UL, FM etc.

iq) Processes for having equipment certified under the acceptable Ex schemes encompassing—

ccxxxii) scheme procedures;

ccxxxiii) quality management requirements; 

ccxxxiv) conformance testing and assessment; and

ccxxxv) requirements for ongoing certification.

4.8.5.4 Flameproof (Ex ‘d’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Flameproof (Ex ‘d’) explosion-protection technique to an extent indicated by the following aspects:

ir) The purpose and characteristics of the design features of apparatus and circuits protected by the flameproof (Ex ‘d’) technique.

NOTE:  Examples of characteristics and design features are flame paths, integrity under pressure, pressure piling, and enclosure entries.

is) Typical situations where the flameproof explosion-protection technique is used.

it) Actions or conditions that would void the protection provided by the Flameproof technique.

iu) The use of Standards in determining the requirements to which the design of the flameproof explosion-protected apparatus shall comply.

4.8.5.5 Increased safety (Ex ‘e’) explosion-protection technique 
Evidence shall show an understanding of the characteristics and application of Increased safety (Ex ‘e’) explosion-protection technique to an extent indicated by the following aspects: 

iv) The purpose and characteristics of the design features of apparatus and circuits protected by the Increased safety (Ex ‘e’) technique.

Note:   Examples of characteristics and design features are temperature rise, maximum power dissipation, protection devices, certified components, creepage and clearance distances, absence of sparking contacts and enclosure entries.

iw) Typical situations where the Increased safety explosion-protection technique is used.

ix) Actions or conditions that would void the protection provided by the Increased safety technique.

iy) The use of Standards in determining the requirements to which the design of the Increased safety explosion-protected apparatus shall comply.

4.8.5.6 Non-sparking (Ex ‘n’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Non-sparking (Ex ‘n’) explosion-protection technique to an extent indicated by the following aspects: 

iz) The purpose and characteristics of the design features of apparatus and circuits protected by the Non-sparking (Ex ‘n’) technique.

NOTE:  Examples of characteristics and design features are creepage and clearance distances and restricted breathing.

ja) Typical situations where the Non-sparking explosion-protection technique is used.

jb) Actions or conditions that would void the protection provided by the Non-sparking technique.

jc) The use of Standards in determining the requirements to which the design of the Non-sparking explosion-protected apparatus shall comply.

4.8.5.7 Intrinsic safety (Ex ‘i’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Intrinsic safety (Ex ‘i’) explosion-protection technique to an extent indicated by the following aspects: 

jd) The purpose and characteristics of the design features of apparatus and circuits protected by the Intrinsic safety (Ex ‘i’) technique.

NOTE:  Examples of characteristics and design features are field devices, cables, safe area devices, earthing, entity versus integrated system concept, simple devices and interface devices and their parameters, segregation, infallible components, current and voltage limiting, creepage and clearance distances.

je) Typical situations where the Intrinsic safety explosion-protection technique is used.

jf) Actions or conditions that would void the protection provided by Intrinsic safety.

jg) The use of Standards in determining the requirements to which the design of the Intrinsic safety explosion-protected apparatus shall comply. 

4.8.5.8 Pressurization (Ex ‘p’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Pressurization (Ex ‘p’) explosion-protection technique to an extent indicated by the following aspects: 

jh) The purpose and characteristics of the design features of apparatus and circuits protected by the Pressurization (Ex ‘p’) technique.

Note:  Examples of characteristics and design features are exclusion and dilution, purge periods, controlled shut down, monitoring and sources of internal release.

ji) Typical situations where the pressurization explosion-protection technique is used.

jj) Actions or conditions that would void the protection provided by the pressurization technique.

jk) The use of Standards in determining the requirements to which the design of the pressurization explosion-protected apparatus shall comply.

4.8.5.9 Dust protection by enclosures (Ex ‘t’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Enclosures (Ex ‘t’) for Dusts explosion-protection technique. The following aspects indicate the extent of understanding required: 

jl) The purpose and characteristics of the design features of apparatus and circuits protected by the techniques for dusts.

Note:  Examples of characteristics and design features are for Enclosures; Pressurization; Encapsulation; and Intrinsic safety.

jm) Typical situations where dust explosion-protection technique is used.

jn) Actions or conditions that would void the protection provided by protection by enclosure technique.

jo) The use of Standards in determining the requirements to which the design of the dust explosion-protected enclosure shall comply.

4.8.5.10 Common characteristics of explosion-protection techniques 

Evidence shall show an understanding of the common characteristics of explosion-protection techniques to an extent indicated by the following aspects:

jp) The purposes of ‘temperature classification’ and ‘gas grouping/apparatus grouping’.

jq) Compliance plate markings.

jr) Limitations of non-metallic or specific alloy enclosures.

js) The purpose and use of conformity and certification/approval for equipment used in explosive atmospheres.

jt) Environmental conditions that may impact on explosion-protection techniques.

ju) The principles and applications of other and mixed explosion-protection techniques.

Note:  Other techniques include encapsulation Ex ‘m’; oil-immersion Ex ‘o’; powder-filling Ex ‘q’, ventilation Ex ‘v’ and special protection Ex ‘s’.

4.8.5.11 Explosive atmospheres installation requirements 

Evidence shall show an understanding of hazardous area installation principles and maintenance techniques to an extent indicated by the following aspects:

jv) Preparation to install and maintain explosion-protected equipment in explosive atmospheres encompassing—

ccxxxvi) OH&S procedures to be followed when working in a hazardous area;

ccxxxvii) the significance of information provided on the certification documentation and schedules for a given item of explosion-protected equipment;

ccxxxviii) the typical contents of a verification dossier and its purpose; and

ccxxxix) limitations in the use of tools and testing devices in explosive atmospheres.

jw) The relationship between explosion-protected equipment, their certification documents and required locations given in specifications and layout drawings and/or written instructions encompassing—

ccxl) the purpose of markings on the compliance plate and certification documents for a given item of explosion-protected equipment;

ccxli) matching explosion-protected equipment with certification documents and the equipment specified for an installation; and

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

jx) Installation Standards and requirements applicable to hazardous encompassing— 

ccxliii) the wiring systems permitted and not permitted in or above explosive atmospheres;

ccxliv) equipment not permitted in or above explosive atmospheres;

ccxlv) the regulations and Standards to which explosion-protected equipment and wiring must be installed in a hazardous area and how these are applied; and

ccxlvi) the documentation required as a record of the installation process, including certification documentation.

4.8.5.12 Explosive atmospheres visual inspection requirements 

Evidence shall show an understanding of the purpose and process of visual inspections to an extent indicated by the following aspects:

jy) Occupational, health and safety procedures encompassing—

ccxlvii) occupational, health and safety procedures to be followed before entering explosive atmospheres; and

ccxlviii) occupational, health and safety procedures to be followed while conducting close inspection.

jz) Requirements for a verification dossier and relationship to as-built electrical installation

ka) Purpose, scope and limitations of close inspections.

kb) Documentation requirements resulting from a close inspection. 

4.9 Unit Ex 008 - Perform detailed inspection of electrical installations in or associated with explosive atmospheres

4.9.1 Scope

This Unit of Competency covers the explosion-protection aspects of conducting initial, periodic and sample audit inspections of explosion-protected equipment and installations. It requires the ability to audit a verification dossier, work safely in a hazardous area, inspect against Standards and report and act on inspection results.

This unit of competency is based on IEC 60079-14 and any other relevant ISO/IEC standards that may apply.

4.9.2 Prerequisites                                                                                 
The applicant shall have the level of technical education [or equivalent] attained, relevant to the application, through documents such as College Certificates and Trade Credentials etc.

A minimum 3 years experience in general electrical installation practice and a minimum of 2 years experience in Hazardous Area electrical installation practice.

Competence in this unit shall be assessed either concurrently with or after competencies in Unit Ex 003 - Install explosion-protected equipment and wiring systems or Unit Ex 004 - Maintain equipment in explosive atmospheres or Unit Ex 007  - Perform visual & close inspection of electrical installations in or associated with explosive atmospheres have been achieved. Alternatively, competencies in general electrical inspection will satisfy the prerequisite (see Annex A).

NOTE:  For work on wiring and equipment operating above 1000 V a.c. or 1500 V d.c. competency in high voltage switching and safe isolation should be held

4.9.3 Elements and performance criteria

	Elements
	Performance criteria
	Critical aspects of evidence

	8.1
	Prepare for inspection
	8.1.1
	Type of inspection is ascertained from the inspection schedule retained in the verification dossier.
	Determining the extent of the inspection and location of equipment.

	
	
	8.1.2
	Areas classification is ascertained from hazardous area layout drawings retained in the verification dossier.
	Working safely in a hazardous area in relation to, work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.

	
	
	8.1.3
	Type and intended location of each item of equipment and circuits subject to inspection are determined from design drawings and documentation.
	Working safely in a hazardous area in relation to, work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.

	
	
	8.1.4
	OHS policies and procedures for preparing to work in a hazardous area are followed.
	

	
	
	8.1.5
	Special tools, equipment and devices needed for the inspection are obtained and checked for correct operation and safety.
	

	8.2
	Conduct inspection
	8.2.1
	OHS policies and procedure for working in a hazardous area are followed.
	Working safely in a hazardous area in relation to, work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.

	
	
	8.2.2
	Parts of equipment that are dismantled in order to conduct inspection are stored to protect them against loss or damage.
	Handling dismantled parts of equipment appropriately.

	
	
	8.2.3
	Equipment, systems and installation are inspected for compliance with the design specifications retained in the verification dossier and in accordance with requirements.
	Conducting detailed inspections in accordance with requirements and procedures.

	
	
	8.2.4
	Where applicable, after the inspection of each item, equipment parts and circuit connections are replaced in a manner that ensures the integrity of the explosion-protection system.
	Replacing equipment parts and connections at the completion of the inspection of each item that ensures the integrity of the explosion-protection system.

	8.3
	Report inspection results
	8.3.1
	Any non-conformances, faults or unauthorized modifications are documented in accordance with established procedures.
	Documenting inspection outcomes.

	
	
	8.3.2
	Where applicable, a non-conformance report, including the actions taken and a statement on whether circuits have been re-energized, is made and forwarded to the appropriate personnel.
	Documenting inspection outcomes.

	
	
	8.3.3
	Documentation in relation to all aspects of the inspection forwarded to the appropriate personnel for inclusion in the verification dossier in accordance with requirements.
	Documenting inspection outcomes.


4.9.4 Scope Limitations

Competency shall be demonstrated in relation to any classified hazardous area and explosion-protection technique. Any scope limitations shall be included in the application according to OD 502.

4.9.5 Critical aspects of evidence

Evidence of competency in this unit shall show—

kc) competent performance associated with each element of competence by employing the techniques, procedures, information and resources available in the workplace and encompassing the following aspects for which competency is sought according to Table 4.9.3.

kd) an understanding of the knowledge and associated skills essential to performance as follows:

4.9.5.1 Explosive atmospheres and explosion-protection principles

Evidence shall show an understanding of explosive atmospheres and explosion-protection principles to an extent indicated by the following aspects:

ke) Properties of combustible substances and their potential to create an explosive hazard encompassing—

ccxlix) condition in the workplace that will lead to an explosion;

ccl) the terms ‘combustion’, ‘ignition’ and ‘propagation’;

ccli) explosive range of substances encountered in the workplace i.e. LEL/UEL;

cclii) explosive parameters of substances as given in tables of substance characteristics, i.e., properties of combustible materials - gases, vapours (from liquids), and Dusts; flash point.

ccliii) the difference between gases and vapours; and

ccliv) the toxic nature of gases and vapours and potential harmful consequences.

kf) The nature of explosive atmospheres encompassing—

cclv) the Standards definition of a ‘hazardous area’;

cclvi) the recommended methods for classifying the type and degree of explosion  hazard in an area;

cclvii) hazardous area classifications as defined by Standards; and

cclviii) factors that are considered when a hazardous area is classified.

kg) The basics of how explosion-protection is achieved by the methods of exclusion, containment, energy limitation, dilution, avoidance of ignition source.

kh) Occupational Health and Safety responsibilities related to explosive atmospheres encompassing—

cclix) the main features and purpose of a ‘clearance to work’ system (includes hot work permit system);

cclx) typical safety procedures that should be followed before entering a hazardous area;

cclxi) the purpose of gas detectors and their limitations;

cclxii) effects of temperature on gas and vapour detection;

cclxiii) frequency of monitoring for presence of gas or vapours, i.e. effects of temperature rise;

cclxiv) factors affecting the accuracy of gas detectors, for example, contamination, condensation, temperature;

cclxv) safety in use of gas detectors, for example, ‘read and run concept’;

cclxvi) the safety precautions to be taken when working in a hazardous area.

ki) The roles of the parties involved in the safety of explosive atmospheres encompassing—

cclxvii) Regulations related to the safety of explosive atmospheres and the Authorities responsible for their implementation;

cclxviii) where assistance and further information can be obtained to assist persons with hazardous area responsibilities, for example, Standard bodies, experienced consultants; and

cclxix) the hazardous area responsibilities of the owner of premises in which a hazardous area exists; the occupier of premises in which a hazardous area exists; enterprises and personnel engaged in installation and/or maintenance of explosion-protection systems; enterprises and personnel engaged in the classification of explosive atmospheres and/or design of explosion-protection systems; enterprises and personnel engaged in the overhaul, modification and/or assessment of explosion-protected equipment; enterprises and personnel engaged in the inspection of explosion-protection installations; manufacturers of explosion-protected equipment; designated authorities; insurers. 

4.9.5.2 Explosion-protected equipment - Principles 

Evidence shall show an understanding of the principles of the following explosion-protection techniques: Flameproof (Ex ‘d’); Increased safety (Ex ‘e’); Non-sparking (Ex ‘n’); Intrinsic safety (Ex ‘i’) and Pressurization (Ex ‘p’) for gas atmospheres and Protection by enclosures-Dusts (Ex ‘tD’); Pressurization-Dusts (Ex ‘pD’); Encapsulation-Dusts (Ex ‘mD’); and Intrinsic safety-Dusts (Ex ‘iD’). The following aspects indicate the extent of understanding required:

kj) The principles of each explosion-protection technique, the methods used and how each technique works.

kk) How explosion-protected equipment is identified by the ‘Ex’ symbol marked on the equipment, including old equipment and equipment certified in another country.

kl) Visible conditions or actions that would void the explosion-protection provided by a particular technique.

4.9.5.3 Explosion-protected equipment - Ex certification schemes 

Evidence shall show an understanding of Ex certification schemes to accepted standards to an extent indicated by the following aspects:

km) Purpose and scope of certification schemes.

kn) Certification Schemes commonly used internationally such as IECEx, ATEX, UL, FM etc.

ko) Processes for having equipment certified under the acceptable Ex schemes encompassing—

cclxx) scheme procedures;

cclxxi) quality management requirements; 

cclxxii) conformance testing and assessment; and

cclxxiii) requirements for ongoing certification.

4.9.5.4 Flameproof (Ex ‘d’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Flameproof (Ex ‘d’) explosion-protection technique to an extent indicated by the following aspects:

kp) The purpose and characteristics of the design features of apparatus and circuits protected by the flameproof (Ex ‘d’) technique.

NOTE:  Examples of characteristics and design features are flame paths, integrity under pressure, pressure piling, and enclosure entries.

kq) Typical situations where the flameproof explosion-protection technique is used.

kr) Actions or conditions that would void the protection provided by the Flameproof technique.

ks) The use of Standards in determining the requirements to which the design of the flameproof explosion-protected apparatus shall comply.

4.9.5.5 Increased safety (Ex ‘e’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Increased safety (Ex ‘e’) explosion-protection technique to an extent indicated by the following aspects: 

kt) The purpose and characteristics of the design features of apparatus and circuits protected by the Increased safety (Ex ‘e’) technique.

Note:   Examples of characteristics and design features are temperature rise, maximum power dissipation, protection devices, certified components, creepage and clearance distances, absence of sparking contacts and enclosure entries.

ku) Typical situations where the Increased safety explosion-protection technique is used.

kv) Actions or conditions that would void the protection provided by the Increased safety technique.

kw) The use of Standards in determining the requirements to which the design of the Increased safety explosion-protected apparatus shall comply.

4.9.5.6 Non-sparking (Ex ‘n’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Non-sparking (Ex ‘n’) explosion-protection technique to an extent indicated by the following aspects: 

kx) The purpose and characteristics of the design features of apparatus and circuits protected by the Non-sparking (Ex ‘n’) technique.

NOTE  Examples of characteristics and design features are creepage and clearance distances and restricted breathing.

ky) Typical situations where the Non-sparking explosion-protection technique is used.

kz) Actions or conditions that would void the protection provided by the Non-sparking technique.

la) The use of Standards in determining the requirements to which the design of the Non-sparking explosion-protected apparatus shall comply.

4.9.5.7 Intrinsic safety (Ex ‘i’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Intrinsic safety (Ex ‘i’) explosion-protection technique to an extent indicated by the following aspects: 

lb) The purpose and characteristics of the design features of apparatus and circuits protected by the Intrinsic safety (Ex ‘i’) technique.

NOTE:  Examples of characteristics and design features are field devices, cables, safe area devices, earthing, entity versus integrated system concept, simple devices and interface devices and their parameters, segregation, infallible components, current and voltage limiting, creepage and clearance distances.

lc) Typical situations where the Intrinsic safety explosion-protection technique is used.

ld) Actions or conditions that would void the protection provided by Intrinsic safety.

le) The use of Standards in determining the requirements to which the design of the Intrinsic safety explosion-protected apparatus shall comply. 

4.9.5.8 Pressurization (Ex ‘p’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Pressurization (Ex ‘p’) explosion-protection technique to an extent indicated by the following aspects: 

lf) The purpose and characteristics of the design features of apparatus and circuits protected by the Pressurization (Ex ‘p’) technique.

Note:  Examples of characteristics and design features are exclusion and dilution, purge periods, controlled shut down, monitoring and sources of internal release.

lg) Typical situations where the pressurization explosion-protection technique is used.

lh) Actions or conditions that would void the protection provided by the pressurization technique.

li) The use of Standards in determining the requirements to which the design of the pressurization explosion-protected apparatus shall comply.

4.9.5.9 Dust protection by enclosures (Ex ‘t’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Enclosures (Ex ‘t’) for Dusts explosion-protection technique. The following aspects indicate the extent of understanding required: 

lj) The purpose and characteristics of the design features of apparatus and circuits protected by the techniques for dusts.

Note:  Examples of characteristics and design features are for Enclosures; Pressurization; Encapsulation; and Intrinsic safety.

lk) Typical situations where dust explosion-protection technique is used.

ll) Actions or conditions that would void the protection provided by protection by enclosure technique.

lm) The use of Standards in determining the requirements to which the design of the dust explosion-protected enclosure shall comply.

4.9.5.10 Common characteristics of explosion-protection techniques 

Evidence shall show an understanding of the common characteristics of explosion-protection techniques to an extent indicated by the following aspects:

ln) The purposes of ‘temperature classification’ and ‘gas grouping/apparatus grouping’.

lo) Compliance plate markings.

lp) Limitations of non-metallic or specific alloy enclosures.

lq) The purpose and use of conformity and certification/approval for equipment used in explosive atmospheres.

lr) Environmental conditions that may impact on explosion-protection techniques.

ls) The principles and applications of other and mixed explosion-protection techniques.

Note:  Other techniques include encapsulation Ex ‘m’; oil-immersion Ex ‘o’; powder-filling Ex ‘q’, ventilation Ex ‘v’ and special protection Ex ‘s’.

4.9.5.11 Explosive atmospheres installation requirements 

Evidence shall show an understanding of hazardous area installation principles and maintenance techniques to an extent indicated by the following aspects:

lt) Preparation to install and maintain explosion-protected equipment in explosive atmospheres encompassing—

cclxxiv) OH&S procedures to be followed when working in a hazardous area;

cclxxv) the significance of information provided on the certification documentation and schedules for a given item of explosion-protected equipment;

cclxxvi) the typical contents of a verification dossier and its purpose; and

cclxxvii) limitations in the use of tools and testing devices in explosive atmospheres.

lu) The relationship between explosion-protected equipment, their certification documents and required locations given in specifications and layout drawings and/or written instructions encompassing—

cclxxviii) the purpose of markings on the compliance plate and certification documents for a given item of explosion-protected equipment;

cclxxix) matching explosion-protected equipment with certification documents and the equipment specified for an installation; and

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

lv) Installation Standards and requirements applicable to hazardous encompassing— 

cclxxxi) the wiring systems permitted and not permitted in or above explosive atmospheres;

cclxxxii) equipment not permitted in or above explosive atmospheres;

cclxxxiii) the regulations and Standards to which explosion-protected equipment and wiring must be installed in a hazardous area and how these are applied; and

cclxxxiv) the documentation required as a record of the installation process, including certification documentation.

4.9.5.12 Explosive atmospheres maintenance requirements 

Evidence shall show an understanding of maintenance procedures in hazardous area that will ensure the integrity of the explosion-protection technique to an extent indicated by the following aspects:

lw) the purpose of a maintenance schedule;

lx) the purpose and extent of ‘visual’, ‘close’, ‘sample’ and ‘periodic’ inspections;

ly) the features of each explosion-protection technique that should be included in a maintenance schedule;

lz) the impact of environmental conditions on explosion-protected equipment, including corrosion and frequency of maintenance; and

ma) the documentation requirements for recording the maintenance process and results.

4.9.5.13 Explosive atmospheres cable termination techniques 

Evidence shall show knowledge and skills in terminating cables suitable for use in explosive atmospheres to an extent indicated by the following aspects:

mb) Selecting compliant cable termination devices.

mc) Installing conduit systems, where applicable, including seals to meet hazardous area requirements. Gases only.

md) Terminating a cable with a barrier gland. Gases only

me) Terminating a multipair , SWA ,overall screened , individual screened cable into an enclosure

mf) Testing termination/connections of installed cables/circuits. Note Tests include earth continuity, insulation resistance and polarity. 
4.9.5.14 Explosive atmospheres detailed inspection techniques 

Evidence shall show an understanding of techniques used in inspecting installations of explosion-protected and associated apparatus and hazardous area wiring. The following aspects indicate the extent of understanding required:

mg) The relationship between the documentation held in a verification dossier and the installed equipment encompassing—

cclxxxv) consistency between the location and type of equipment with the area classification details in the verification dossier; and

cclxxxvi) equipment certification and any attached conditions that relate to the equipment as it is installed.

mh) Inspecting a hazardous area installation encompassing—

cclxxxvii) typical processes for undertaking the inspection of a hazardous area installation;

cclxxxviii) requirements applicable to a given installation; and

cclxxxix) reporting of an inspection of a hazardous area installation.

4.9.5.15 Explosive atmospheres visual inspection requirements 

Evidence shall show an understanding of the purpose and process of visual inspections to an extent indicated by the following aspects:

mi) Occupational, health and safety procedures encompassing—

ccxc) occupational, health and safety procedures to be followed before entering explosive atmospheres; and

ccxci) occupational, health and safety procedures to be followed while conducting close inspection.

mj) Requirements for a verification dossier and relationship to as-built electrical installation
mk) Purpose, scope and limitations of close inspections.

ml) Documentation requirements resulting from a close inspection. 

4.10 Unit Ex 009 - Design electrical installations in or associated with explosive atmospheres

4.10.1 Scope

This Unit of Competency covers the explosion-protection aspects of designing electrical power, control and instrumentation systems and installations. It requires the ability to establish design briefs and to pursue economical and effective explosion-protection design solutions.

This unit of competency is based on IEC 60079-14 and any other relevant ISO/IEC standards that may apply. 

4.10.2 Prerequisites

The applicant shall have the level of technical education [or equivalent] attained, relevant to the application, through documents such as Degree, Diploma and College Certificates etc

A minimum 3 years experience in general electrical installation design or supervised Hazardous Area installation design.

Competency in this unit shall be assessed only after the competencies have been achieved in designing electrical systems and installations (see Annex A).

4.10.3 Elements and performance criteria

	Elements
	Performance criteria
	Critical aspects of evidence

	9.1
	Establish design brief
	9.1.1
	Site and plant specifications are obtained and reviewed to establish the system requirements.
	Accessing and interpreting relevant information

	
	
	9.1.2
	Classification of the area is obtained from the hazardous area layout drawings or other classification documents.
	Accessing and interpreting relevant information

	
	
	9.1.3
	Organizational policies and specifications for hazardous area electrical systems are obtained or established with the appropriate personnel.
	Accessing and interpreting relevant information

	9.2
	Design system and installation
	9.2.1
	Safety, functional and economic considerations are incorporated in system design.
	Providing design options and justifications including hazard risk, functionality and economic considerations.

	
	
	9.2.2
	Design complies with all hazardous area requirements and includes specifications and all other necessary documentation for explosion-protected equipment, accessories and wiring systems.
	Providing design options and justifications including hazard risk, functionality and economic considerations.

	9.3
	Check and finalise design
	9.3.1
	Design is checked under established procedures for compliance with all relevant requirements.
	Following checking and documentation procedures.

	
	
	9.3.2
	Design is submitted for appropriate organizational approval and, where applicable, statutory or regulatory approval.
	Following checking and documentation procedures.

	
	
	9.3.3
	Approved copies of design documents are issued for retention in the verification dossier, in accordance with established procedures and requirements.
	Following checking and documentation procedures.


4.10.4 Scope Limitations

Competency shall be demonstrated in relation to any classified hazardous area and explosion-protection technique. Any scope limitations shall be included in the application according to OD 502

4.10.5 Evidence guide - Critical aspects of evidence

Evidence of competency in this unit shall show:

mm) competent performance associated with each element of competence by employing the techniques, procedures, information and resources available in the workplace and encompassing the following aspects for which competency is sought according to Table 4.10.3.

mn) an understanding of the knowledge and associated skills essential to performance as follows:

4.10.5.1 Explosive atmospheres and explosion-protection principles 

Evidence shall show an understanding of explosive atmospheres and explosion-protection principles to an extent indicated by the following aspects:

mo) Properties of combustible substances and their potential to create an explosive hazard encompassing—

ccxcii) condition in the workplace that will lead to an explosion;

ccxciii) the terms ‘combustion’, ‘ignition’ and ‘propagation’;

ccxciv) explosive range of substances encountered in the workplace i.e. LEL/UEL;

ccxcv) explosive parameters of substances as given in tables of substance characteristics, i.e., properties of combustible materials - gases, vapours (from liquids), and Dusts; flash point.

ccxcvi) the difference between gases and vapours; and

ccxcvii) the toxic nature of gases and vapours and potential harmful consequences.

mp) The nature of explosive atmospheres encompassing—

ccxcviii) the Standards definition of a ‘hazardous area’;

ccxcix) the recommended methods for classifying the type and degree of explosion  hazard in an area;

ccc) hazardous area classifications as defined by Standards; and

ccci) factors that are considered when a hazardous area is classified.

mq) The basics of how explosion-protection is achieved by the methods of exclusion, containment, energy limitation, dilution, avoidance of ignition source.

mr) Occupational Health and Safety responsibilities related to explosive atmospheres encompassing—

cccii) the main features and purpose of a ‘clearance to work’ system (includes hot work permit system);

ccciii) typical safety procedures that should be followed before entering a hazardous area;

ccciv) the purpose of gas detectors and their limitations;

cccv) effects of temperature on gas and vapour detection;

cccvi) frequency of monitoring for presence of gas or vapours, i.e. effects of temperature rise;

cccvii) factors affecting the accuracy of gas detectors, for example, contamination, condensation, temperature;

cccviii) safety in use of gas detectors, for example, ‘read and run concept’;

cccix) the safety precautions to be taken when working in a hazardous area.

ms) The roles of the parties involved in the safety of explosive atmospheres encompassing—

cccx) Regulations related to the safety of explosive atmospheres and the Authorities responsible for their implementation;

cccxi) where assistance and further information can be obtained to assist persons with hazardous area responsibilities, for example, Standard bodies, experienced consultants; and

cccxii) the hazardous area responsibilities of the owner of premises in which a hazardous area exists; the occupier of premises in which a hazardous area exists; enterprises and personnel engaged in installation and/or maintenance of explosion-protection systems; enterprises and personnel engaged in the classification of explosive atmospheres and/or design of explosion-protection systems; enterprises and personnel engaged in the overhaul, modification and/or assessment of explosion-protected equipment; enterprises and personnel engaged in the inspection of explosion-protection installations; manufacturers of explosion-protected equipment; designated authorities; insurers. 

4.10.5.2 Explosion-protected equipment - Principles 

Evidence shall show an understanding of the principles of the following explosion-protection techniques: Flameproof (Ex ‘d’); Increased safety (Ex ‘e’); Non-sparking (Ex ‘n’); Intrinsic safety (Ex ‘i’) and Pressurization (Ex ‘p’) for gas atmospheres and Protection by enclosures-Dusts (Ex ‘tD’); Pressurization-Dusts (Ex ‘pD’); Encapsulation-Dusts (Ex ‘mD’); and Intrinsic safety-Dusts (Ex ‘iD’). The following aspects indicate the extent of understanding required:

mt) The principles of each explosion-protection technique, the methods used and how each technique works.

mu) How explosion-protected equipment is identified by the ‘Ex’ symbol marked on the equipment, including old equipment and equipment certified in another country.

mv) Visible conditions or actions that would void the explosion-protection provided by a particular technique.

4.10.5.3 Explosion-protected equipment - Ex certification schemes 

Evidence shall show an understanding of Ex certification schemes to accepted standards to an extent indicated by the following aspects:

mw) Purpose and scope of certification schemes.

mx) Certification Schemes commonly used internationally such as IECEx, ATEX, UL, FM etc.

my) Processes for having equipment certified under the acceptable Ex schemes encompassing—

cccxiii) scheme procedures;

cccxiv) quality management requirements; 

cccxv) conformance testing and assessment; and

cccxvi) requirements for ongoing certification.

4.10.5.4 Flameproof (Ex ‘d’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Flameproof (Ex ‘d’) explosion-protection technique to an extent indicated by the following aspects:

mz) The purpose and characteristics of the design features of apparatus and circuits protected by the flameproof (Ex ‘d’) technique.

NOTE:  Examples of characteristics and design features are flame paths, integrity under pressure, pressure piling, and enclosure entries.

na) Typical situations where the flameproof explosion-protection technique is used.

nb) Actions or conditions that would void the protection provided by the Flameproof technique.

nc) The use of Standards in determining the requirements to which the design of the flameproof explosion-protected apparatus shall comply.

4.10.5.5 Increased safety (Ex ‘e’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Increased safety (Ex ‘e’) explosion-protection technique to an extent indicated by the following aspects: 

nd) The purpose and characteristics of the design features of apparatus and circuits protected by the Increased safety (Ex ‘e’) technique.

NOTE:   Examples of characteristics and design features are temperature rise, maximum power dissipation, protection devices, certified components, creepage and clearance distances, absence of sparking contacts and enclosure entries.

ne) Typical situations where the Increased safety explosion-protection technique is used.

nf) Actions or conditions that would void the protection provided by the Increased safety technique.

ng) The use of Standards in determining the requirements to which the design of the Increased safety explosion-protected apparatus shall comply.

4.10.5.6 Non-sparking (Ex ‘n’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Non-sparking (Ex ‘n’) explosion-protection technique to an extent indicated by the following aspects: 

nh) The purpose and characteristics of the design features of apparatus and circuits protected by the Non-sparking (Ex ‘n’) technique.

NOTE:  Examples of characteristics and design features are creepage and clearance distances and restricted breathing.

ni) Typical situations where the Non-sparking explosion-protection technique is used.

nj) Actions or conditions that would void the protection provided by the Non-sparking technique.

nk) The use of Standards in determining the requirements to which the design of the Non-sparking explosion-protected apparatus shall comply.

4.10.5.7 Intrinsic safety (Ex ‘i’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Intrinsic safety (Ex ‘i’) explosion-protection technique to an extent indicated by the following aspects: 

nl) The purpose and characteristics of the design features of apparatus and circuits protected by the Intrinsic safety (Ex ‘i’) technique.

NOTE:  Examples of characteristics and design features are field devices, cables, safe area devices, earthing, entity versus integrated system concept, simple devices and interface devices and their parameters, segregation, infallible components, current and voltage limiting, creepage and clearance distances.

nm) Typical situations where the Intrinsic safety explosion-protection technique is used.

nn) Actions or conditions that would void the protection provided by Intrinsic safety.

no) The use of Standards in determining the requirements to which the design of the Intrinsic safety explosion-protected apparatus shall comply. 

4.10.5.8 Pressurization (Ex ‘p’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Pressurization (Ex ‘p’) explosion-protection technique to an extent indicated by the following aspects: 

np) The purpose and characteristics of the design features of apparatus and circuits protected by the Pressurization (Ex ‘p’) technique.

Note:  Examples of characteristics and design features are exclusion and dilution, purge periods, controlled shut down, monitoring and sources of internal release.

nq) Typical situations where the pressurization explosion-protection technique is used.

nr) Actions or conditions that would void the protection provided by the pressurization technique.

ns) The use of Standards in determining the requirements to which the design of the pressurization explosion-protected apparatus shall comply.

4.10.5.9 Dust protection by enclosures (Ex ‘t’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Enclosures (Ex ‘t’) for Dusts explosion-protection technique. The following aspects indicate the extent of understanding required: 

nt) The purpose and characteristics of the design features of apparatus and circuits protected by the techniques for dusts.

Note:  Examples of characteristics and design features are for Enclosures; Pressurization; Encapsulation; and Intrinsic safety.

nu) Typical situations where dust explosion-protection technique is used.

nv) Actions or conditions that would void the protection provided by protection by enclosure technique.

nw) The use of Standards in determining the requirements to which the design of the dust explosion-protected enclosure shall comply.

4.10.5.10 Common characteristics of explosion-protection techniques 

Evidence shall show an understanding of the common characteristics of explosion-protection techniques to an extent indicated by the following aspects:

nx) The purposes of ‘temperature classification’ and ‘gas grouping/apparatus grouping’.

ny) Compliance plate markings.

nz) Limitations of non-metallic or specific alloy enclosures.

oa) The purpose and use of conformity and certification/approval for equipment used in explosive atmospheres.

ob) Environmental conditions that may impact on explosion-protection techniques.

oc) The principles and applications of other and mixed explosion-protection techniques.

Note:  Other techniques include encapsulation Ex ‘m’; oil-immersion Ex ‘o’; powder-filling Ex ‘q’, ventilation Ex ‘v’ and special protection Ex ‘s’.

4.10.5.11 Explosive atmospheres installation requirements 

Evidence shall show an understanding of hazardous area installation principles and maintenance techniques to an extent indicated by the following aspects:

od) Preparation to install and maintain explosion-protected equipment in explosive atmospheres encompassing—

cccxvii) OH&S procedures to be followed when working in a hazardous area;

cccxviii) the significance of information provided on the certification documentation and schedules for a given item of explosion-protected equipment;

cccxix) the typical contents of a verification dossier and its purpose; and

cccxx) limitations in the use of tools and testing devices in explosive atmospheres.

oe) The relationship between explosion-protected equipment, their certification documents and required locations given in specifications and layout drawings and/or written instructions encompassing—

cccxxi) the purpose of markings on the compliance plate and certification documents for a given item of explosion-protected equipment;

cccxxii) matching explosion-protected equipment with certification documents and the equipment specified for an installation; and

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

of) Installation Standards and requirements applicable to hazardous encompassing— 

cccxxiv) the wiring systems permitted and not permitted in or above explosive atmospheres;

cccxxv) equipment not permitted in or above explosive atmospheres;

cccxxvi) the regulations and Standards to which explosion-protected equipment and wiring must be installed in a hazardous area and how these are applied; and

cccxxvii) the documentation required as a record of the installation process, including certification documentation.

4.10.5.12 Explosive atmospheres installation planning 

Evidence shall show an understanding of hazardous area electrical installations planning and the selection of appropriate explosion-protected equipment and wiring. The following aspects indicate the extent of understanding required:

og) Interpretation of documents showing the classification of a hazardous area encompassing—

cccxxviii) the methods used for classifying explosive atmospheres;

cccxxix) the delineation of zones, temperature classes and gas groups of a given hazardous area from classification documents;

cccxxx) the delineation of zones, temperature classes and gas groups of a given hazardous area from similar situations previously classified, such as those given in Standards; and

cccxxxi) situations where classification needs to be undertaken by a person competent in non-specific area classification i.e. a person who has attained Unit Ex 002 - Perform classification of hazardous areas.

oh) Selecting and checking equipment, wiring and accessories encompassing—

cccxxxii) the impact of environmental conditions, such as corrosion and maintenance requirements, on explosion-protected equipment and accessories;

cccxxxiii) explosion-protected equipment and accessories to suit the requirements of given explosive atmospheres;

cccxxxiv) wiring systems to suit the requirements of a hazardous area, load and duty requirements and consideration of capacitive/inductive effects and inductance/resistance ratio where applicable;

cccxxxv) earthing and equipotential bonding requirements for a hazardous area installation;

cccxxxvi) procedures used to check the compliance certification of equipment used in a hazardous area; and

cccxxxvii) electrical protection systems and devices, for example, overloads, earth fault protection) appropriate to an explosion-protection technique.

cccxxxviii) Compliant cable termination devices including glands

oi) Documentation of hazardous area installation design encompassing—

cccxxxix) the items that should be included in the documentation for the design of a hazardous area installation;

cccxl) installation layout, specification, work schedule and other documentation required for inclusion in a verification dossier; and

cccxli) the essential documentation that needs to be specified/requested from manufacturers when purchasing explosion-protected equipment/accessories.

4.10.5.13 Common classified explosive atmospheres 

Evidence shall show an understanding of common and specific explosive atmospheres for which classification examples are given in Standards. The following aspects indicate the extent of understanding required:

oj) The example classifications given in Standards. 

ok) Applying the classifications given in Standards to similar situations for the purpose of planning of electrical installations.

4.10.5.14 Explosion-protected electrical systems design 

Evidence shall show an understanding of explosion-protected electrical system design to an extent indicated by the following aspects:

ol) Process for establishing a design brief for an explosion-protected electrical system encompassing—

cccxlii) consultation processes for establishing client requirements and preparing a design brief; and

cccxliii) system requirements using site and plant specifications, hazardous area classifications and organization requirements.

om) System design encompassing—

cccxliv) major considerations influencing explosion-protected electrical system designs;

cccxlv) requirements in Standards and regulations that affect the electrical system design; and

cccxlvi) typical design process incorporating explosion-protection in an electrical system.

on) Design documentation required for a hazardous area encompassing—

cccxlvii) procedures for checking and approval of explosion-protected system design; and

cccxlviii) requirements for documenting a final design including documents to be included in a verification dossier.

4.11 Unit Ex 010— Perform audit inspection of electrical installations in or associated with explosive atmospheres

4.11.1 Scope

This Unit of Competency covers the explosion-protection aspects of conducting an audit of an electrical installation. It requires the ability to verify whether an installation complies with the relevant hazardous area Standards for that installation and includes the verification of design and certification documentation (verification dossier), maintenance, overhaul and repair, work safety, inspection against Standards and reporting of audit results.

This unit of competency is based on IEC 60079-14 and any other relevant ISO/IEC standards that may apply.

4.11.2 Prerequisites

The applicant shall have the level of technical education [or equivalent] attained, relevant to the application, through documents such as Degree, Diploma, College Certificates, Trade Credentials  etc

A minimum 3 years experience in general electrical installation or inspection practice, a minimum of 2 years experience in Hazardous Area electrical installation inspection practice.

Competency in this unit shall be assessed only after competencies in engineering auditing or equivalent have been achieved (see Annex A).

4.11.3 Elements and performance criteria

	Elements
	Performance criteria
	Critical aspects of evidence

	10.1
	Audit hazardous area documentation (verification dossier) and prepare to audit as-built installation
	10.1.1
	Records system (verification dossier) is reviewed to verify that essential hazardous area documentation is retained and procedures for maintaining records are established.
	Reviewing hazardous area documentation and identifying the extent of the audit. 

Handling and installing equipment and wiring in a manner that does not reduce the type of protection afforded by the equipment design.

	
	
	10.1.2
	Hazardous area classification and design drawings and documentation are checked to verify that appropriate procedures have been followed and are checked for traceability and authentication.
	Reviewing hazardous area documentation and identifying the extent of the audit. 

Handling and installing equipment and wiring in a manner that does not reduce the type of protection afforded by the equipment design.

	
	
	10.1.3
	Type and intended location of each item of equipment and circuits subject to audit are determined from design drawings and documentation.
	

	
	
	10.1.4
	OHS policies and procedures for preparing to work in a hazardous area are followed.
	Working safely in a hazardous area in relation to work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.

	
	
	10.1.5
	Appropriately qualified persons are engaged to assist in aspects of the audit process. 
	Engaging and directing appropriately qualified persons as required.

	
	
	10.1.6
	Special tools, equipment and devices needed for the inspection are obtained and checked for correct operation and safety.
	

	10.2
	Conduct audit
	10.2.1
	OHS policies and procedures for working in a hazardous area are followed.
	Working safely in a hazardous area in relation to work permits and clearances, hazard monitoring and evacuation procedures, and plant and electrical isolation.

	
	
	10.2.2
	Parts of equipment that are dismantled in order to conduct inspection are protected against loss or damage.
	Conducting audit to industry Standards.

	
	
	10.2.3
	Appropriate qualified persons are directed to access components of the installation as required to audit the installation.
	Conducting audit to industry Standards.

	
	
	10.2.4
	Equipment, systems and installations are inspected for compliance with the design specifications retained in the hazardous areas documentation (verification dossier) and in accordance with requirements of the applicable Standards.
	

	10.3
	Report audit results
	10.3.1
	Differences between the hazardous areas documentation (verification dossier) including the design specifications and installation are recorded.
	Reporting non-conformance features aspects of the installation affecting safety.

	
	
	10.3.2
	Any non-conformance, faults or unauthorized modifications are documented in accordance with established procedures.
	Identifying any non-conformance aspects of the installation.  Reporting non-conformance features aspects of the installation affecting safety.

	
	
	10.3.3
	Where applicable, a non-conformance report regarding the safety of the installation is made and forwarded to the appropriate personnel.
	Reporting non-conformance features aspects of the installation affecting safety.

	
	
	10.3.4
	Documentation in relation to all aspects of the audit is forwarded to the appropriate personnel for any actions identified and for inclusion in the hazardous areas documentation (verification dossier).

 This includes any conformity assessment and fitness-for-purpose assessment.
	Documenting inspection audit outcomes.


4.11.4 Scope Limitations

Competency shall be demonstrated in relation to any classified hazardous area. Any scope limitations shall be included in the application according to OD 502.

4.11.5 Evidence guide - Critical aspects of evidence

Evidence of competency in this unit shall show:

oo) Competent performance associated with each element by employing the techniques, procedures, information and resources available in the workplace and encompassing the following aspects for which competency is sought according to Table 4.11.3.

op) An understanding of the knowledge and associated skills essential to performance as follows:

4.11.5.1 Explosive atmospheres and explosion-protection principles 

Evidence shall show an understanding of explosive atmospheres and explosion-protection principles to an extent indicated by the following aspects:

oq) Properties of combustible substances and their potential to create an explosive hazard encompassing—

cccxlix) condition in the workplace that will lead to an explosion;

cccl) the terms ‘combustion’, ‘ignition’ and ‘propagation’;

cccli) explosive range of substances encountered in the workplace i.e. LEL/UEL;

ccclii) explosive parameters of substances as given in tables of substance characteristics, i.e., properties of combustible materials - gases, vapours (from liquids), and Dusts; flash point.

cccliii) the difference between gases and vapours; and

cccliv) the toxic nature of gases and vapours and potential harmful consequences.

or) The nature of explosive atmospheres encompassing—

ccclv) the Standards definition of a ‘hazardous area’;

ccclvi) the recommended methods for classifying the type and degree of explosion  hazard in an area;

ccclvii) hazardous area classifications as defined by Standards; and

ccclviii) factors that are considered when a hazardous area is classified.

os) The basics of how explosion-protection is achieved by the methods of exclusion, containment, energy limitation, dilution, avoidance of ignition source.

ot) Occupational Health and Safety responsibilities related to explosive atmospheres encompassing—

ccclix) the main features and purpose of a ‘clearance to work’ system (includes hot work permit system);

ccclx) typical safety procedures that should be followed before entering a hazardous area;

ccclxi) the purpose of gas detectors and their limitations;

ccclxii) effects of temperature on gas and vapour detection;

ccclxiii) frequency of monitoring for presence of gas or vapours, i.e. effects of temperature rise;

ccclxiv) factors affecting the accuracy of gas detectors, for example, contamination, condensation, temperature;

ccclxv) safety in use of gas detectors, for example, ‘read and run concept’;

ccclxvi) the safety precautions to be taken when working in a hazardous area.

ou) The roles of the parties involved in the safety of explosive atmospheres encompassing—

ccclxvii) Regulations related to the safety of explosive atmospheres and the Authorities responsible for their implementation;

ccclxviii) where assistance and further information can be obtained to assist persons with hazardous area responsibilities, for example, Standard bodies, experienced consultants; and

ccclxix) the hazardous area responsibilities of the owner of premises in which a hazardous area exists; the occupier of premises in which a hazardous area exists; enterprises and personnel engaged in installation and/or maintenance of explosion-protection systems; enterprises and personnel engaged in the classification of explosive atmospheres and/or design of explosion-protection systems; enterprises and personnel engaged in the overhaul, modification and/or assessment of explosion-protected equipment; enterprises and personnel engaged in the inspection of explosion-protection installations; manufacturers of explosion-protected equipment; designated authorities; insurers. 

4.11.5.2 Explosion-protected equipment - Principles 

Evidence shall show an understanding of the principles of the following explosion-protection techniques: Flameproof (Ex ‘d’); Increased safety (Ex ‘e’); Non-sparking (Ex ‘n’); Intrinsic safety (Ex ‘i’) and Pressurization (Ex ‘p’) for gas atmospheres and Protection by enclosures-Dusts (Ex ‘tD’); Pressurization-Dusts (Ex ‘pD’); Encapsulation-Dusts (Ex ‘mD’); and Intrinsic safety-Dusts (Ex ‘iD’). The following aspects indicate the extent of understanding required:

ov) The principles of each explosion-protection technique, the methods used and how each technique works.

ow) How explosion-protected equipment is identified by the ‘Ex’ symbol marked on the equipment, including old equipment and equipment certified in another country.

ox) Visible conditions or actions that would void the explosion-protection provided by a particular technique.

4.11.5.3 Explosion-protected equipment - Ex certification schemes 

Evidence shall show an understanding of Ex certification schemes to accepted standards to an extent indicated by the following aspects:

oy) Purpose and scope of certification schemes.

oz) Certification Schemes commonly used Internationally such as IECEx, ATEX, UL, FM etc.

pa) Processes for having equipment certified under the acceptable Ex schemes encompassing—

ccclxx) scheme procedures;

ccclxxi) quality management requirements; 

ccclxxii) conformance testing and assessment; and

ccclxxiii) requirements for ongoing certification.

4.11.5.4 Flameproof (Ex ‘d’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Flameproof (Ex ‘d’) explosion-protection technique to an extent indicated by the following aspects:

pb) The purpose and characteristics of the design features of apparatus and circuits protected by the flameproof (Ex ‘d’) technique.

NOTE:  Examples of characteristics and design features are flame paths, integrity under pressure, pressure piling, and enclosure entries.

pc) Typical situations where the flameproof explosion-protection technique is used.

pd) Actions or conditions that would void the protection provided by the Flameproof technique.

pe) The use of Standards in determining the requirements to which the design of the flameproof explosion-protected apparatus shall comply.

4.11.5.5 Increased safety (Ex ‘e’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Increased safety (Ex ‘e’) explosion-protection technique to an extent indicated by the following aspects: 

pf) The purpose and characteristics of the design features of apparatus and circuits protected by the Increased safety (Ex ‘e’) technique.

Note:   Examples of characteristics and design features are temperature rise, maximum power dissipation, protection devices, certified components, creepage and clearance distances, absence of sparking contacts and enclosure entries.

pg) Typical situations where the Increased safety explosion-protection technique is used.

ph) Actions or conditions that would void the protection provided by the Increased safety technique.

pi) The use of Standards in determining the requirements to which the design of the Increased safety explosion-protected apparatus shall comply.

4.11.5.6 Non-sparking (Ex ‘n’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Non-sparking (Ex ‘n’) explosion-protection technique to an extent indicated by the following aspects: 

pj) The purpose and characteristics of the design features of apparatus and circuits protected by the Non-sparking (Ex ‘n’) technique.

NOTE: Examples of characteristics and design features are creepage and clearance distances and restricted breathing.

pk) Typical situations where the Non-sparking explosion-protection technique is used.

pl) Actions or conditions that would void the protection provided by the Non-sparking technique.

pm) The use of Standards in determining the requirements to which the design of the Non-sparking explosion-protected apparatus shall comply.

4.11.5.7 Intrinsic safety (Ex ‘i’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Intrinsic safety (Ex ‘i’) explosion-protection technique to an extent indicated by the following aspects: 

pn) The purpose and characteristics of the design features of apparatus and circuits protected by the Intrinsic safety (Ex ‘i’) technique.

NOTE:  Examples of characteristics and design features are field devices, cables, safe area devices, earthing, entity versus integrated system concept, simple devices and interface devices and their parameters, segregation, infallible components, current and voltage limiting, creepage and clearance distances.

po) Typical situations where the Intrinsic safety explosion-protection technique is used.

pp) Actions or conditions that would void the protection provided by Intrinsic safety.

pq) The use of Standards in determining the requirements to which the design of the Intrinsic safety explosion-protected apparatus shall comply. 

4.11.5.8 Pressurization (Ex ‘p’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Pressurization (Ex ‘p’) explosion-protection technique to an extent indicated by the following aspects: 

pr) The purpose and characteristics of the design features of apparatus and circuits protected by the Pressurization (Ex ‘p’) technique.

Note:  Examples of characteristics and design features are exclusion and dilution, purge periods, controlled shut down, monitoring and sources of internal release.

ps) Typical situations where the pressurization explosion-protection technique is used.

pt) Actions or conditions that would void the protection provided by the pressurization technique.

pu) The use of Standards in determining the requirements to which the design of the pressurization explosion-protected apparatus shall comply.

4.11.5.9 Dust protection by enclosures (Ex ‘t’) explosion-protection technique 

Evidence shall show an understanding of the characteristics and application of Enclosures (Ex ‘t’) for Dusts explosion-protection technique. The following aspects indicate the extent of understanding required: 

pv) The purpose and characteristics of the design features of apparatus and circuits protected by the techniques for dusts.

Note:  Examples of characteristics and design features are for Enclosures; Pressurization; Encapsulation; and Intrinsic safety.

pw) Typical situations where dust explosion-protection technique is used.

px) Actions or conditions that would void the protection provided by protection by enclosure technique.

py) The use of Standards in determining the requirements to which the design of the dust explosion-protected enclosure shall comply.

4.11.5.10 Common characteristics of explosion-protection techniques 

Evidence shall show an understanding of the common characteristics of explosion-protection techniques to an extent indicated by the following aspects:

pz) The purposes of ‘temperature classification’ and ‘gas grouping/apparatus grouping’.

qa) Compliance plate markings.

qb) Limitations of non-metallic or specific alloy enclosures.

qc) The purpose and use of conformity and certification/approval for equipment used in explosive atmospheres.

qd) Environmental conditions that may impact on explosion-protection techniques.

qe) The principles and applications of other and mixed explosion-protection techniques.

Note:  Other techniques include encapsulation Ex ‘m’; oil-immersion Ex ‘o’; powder-filling Ex ‘q’, ventilation Ex ‘v’ and special protection Ex ‘s’.

4.11.5.11 Explosive atmospheres installation requirements

Evidence shall show an understanding of hazardous area installation principles and maintenance techniques to an extent indicated by the following aspects:

qf) Preparation to install and maintain explosion-protected equipment in explosive atmospheres encompassing—

ccclxxiv) OH&S procedures to be followed when working in a hazardous area;

ccclxxv) the significance of information provided on the certification documentation and schedules for a given item of explosion-protected equipment;

ccclxxvi) the typical contents of a verification dossier and its purpose; and

ccclxxvii) limitations in the use of tools and testing devices in explosive atmospheres.

qg) The relationship between explosion-protected equipment, their certification documents and required locations given in specifications and layout drawings and/or written instructions encompassing—

ccclxxviii) the purpose of markings on the compliance plate and certification documents for a given item of explosion-protected equipment;

ccclxxix) matching explosion-protected equipment with certification documents and the equipment specified for an installation; and

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

qh) Installation Standards and requirements applicable to hazardous encompassing— 

ccclxxxi) the wiring systems permitted and not permitted in or above explosive atmospheres;

ccclxxxii) equipment not permitted in or above explosive atmospheres;

ccclxxxiii) the regulations and Standards to which explosion-protected equipment and wiring must be installed in a hazardous area and how these are applied; and

ccclxxxiv) the documentation required as a record of the installation process, including certification documentation.

4.11.5.12 Hazardous area auditing processes 

Evidence shall show an understanding of processes used in auditing hazardous areas to an extent indicated by the following aspects:

qi) Requirements to retain hazardous area documentation on site.

qj) Components of an audit encompassing — 

ccclxxxv) authenticity of documentation;

ccclxxxvi) hazardous area delineations shown in site diagrams;

ccclxxxvii) location and operating parameters of equipment shown in certification documents;

ccclxxxviii) compliance of equipment location;

ccclxxxix) compliance of wiring systems; and

cccxc) alignment of hazardous area documentation to as- built installation.

qk) Reporting non-conformance of an installation.
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5 ASSESSMENT

5.1 GENERAL

5.1.1 Attributing competency

Competencies shall be attributed on evidence showing that the person, so deemed competent, is able to undertake the responsibilities for all safety measures, care of plant and equipment, and care of the environment, directly related to the work function for which such competencies are required.

Note:  Sufficient sources of evidence of competency will be required where the consequences of unjustifiably or mistakenly deeming a person competent carries a risk of injury to persons, or damage to property and/or the Environment.

5.1.2 Sufficiency of evidence

In all instances competency shall be attributed on evidence sufficient to show that a person—

ql) has the necessary skills required for the scope of work;

qm) can act competently across the specified range of activities; and

qn) has the knowledge and understanding underpinning competency.

5.1.3 Currency of evidence

Evidence shall be appropriately recent being suitable for making decisions about what a person knows and can do now and in the immediate future.

Note:  The deeming of competence at a point in time does not mean that competence exists for all time; competency must be maintained by use and/or retraining.

5.1.4 Authenticity

Evidence shall be genuine and relate to the person being assessed, and no one else.

5.2 SOURCES OF EVIDENCE

5.2.1 General

Competency shall be judged on evidence of essential knowledge underpinning performance and from evidence gathered across the whole range of performance activities relevant to the unit for which competency is to be attributed.

5.2.2 Evidence of essential knowledge

5.2.2.1 Assessment methods

Structured assessment methods, such as written, practical and oral tests/technical interviews shall be used to gather evidence that a person has the knowledge necessary to support competent performance.

5.2.2.2 Assessment criteria

Assessment of essential knowledge shall be based on the extent of subject matter specified within each Unit of Competency.

5.2.2.3 Recognition of prior learning/current competencies

Evidence of essential knowledge gained through prior learning shall comply with the requirements of Clause 5.2.3.4.

5.2.3 Evidence of competent performance

Evidence of competent performance shall be gathered by one or more of the methods described in Clauses 5.2.3.1 to 5.2.3.4. The criterion against which the work performance shall be assessed is given in 4, as applicable to each Unit of Competency.

5.2.3.1 Gathering evidence of performance in a simulated work environment

In this method the simulated work environment shall include equipment relevant to the competencies to be assessed and arrangement in a manner similar to a real work place. Assessment activities shall be as close as practicable to real work situations and include real work decisions by the person being assessed.

5.2.3.2 Gathering evidence of performance directly in the workplace

In this method a qualified assessor shall gather the evidence through direct observation of relevant work activities on multiple occasions and situations.

Note:  Direct assessment of work activities may not be acceptable in some work places as it is disruptive to productivity and may require further safety measures.

5.2.3.3 Gathering evidence of performance, from indicators in relevant work experience

In this method evidence shall be gathered through a daily or weekly log of work experience indicators, relevant to the unit(s) of competency being assessed; this shall be verified by a qualified responsible person. Such evidence shall be used to form a profile of competency development showing sufficient exposure to work activities and indicating when a final decision about competency can be made.

Note:  Assessors will need to analyse log entries to evaluate the evidence when making assessment decisions. Computerized log systems provide automated analysis of entries that assists assessors in making consistent assessment decisions. In addition computerized log systems can provide progress reports that assist in managing the work experience to which a learner should be exposed.

5.2.3.4 Recognition of prior learning/current competencies

Evidence of competent performance gained through prior work experience and formal or informal learning, shall comply with the Clauses in 4, as applicable to each Unit of Competency.

5.3 ASSESSMENT PROCESSES

5.3.1 Conducting and managing assessment

Assessment shall be conducted and managed in accordance with the Scheme Rules 
IECEx 05 and the procedures of the participating ExCBs.

5.3.2 Qualification of assessors

Persons undertaking assessment of competency as specified in this specification shall be qualified in accordance with ISO/IEC 17024, the Scheme Rules IECEx 05, OD 501 and the requirements of the participating ExCB.

Annex A 

SPECIFIC PREREQUISITE UNITS AND RECOMMENDED GENERAL COMPETENCIES FOR ACHIEVEMENT OF EACH UNIT OF COMPETENCY

(Informative)

The Units of Competency in this specification have been developed to complement competencies/qualifications in the general functions of production, installation, maintenance, overhaul/repair, design, inspection and/or related management that have been previously acquired.

Table A1 shows the specific prerequisite units and the recommended general competencies and level assumed to be held by a person before undertaking training/assessment to achieve Units of Competency in this specification.
TABLE   A 1

SUMMARY OF PREREQUISITE UNITS AND RECOMMENDED GENERAL COMPETENCIES

	Unit of Competency
	Specific prerequisite Units
	Previously attained competency

	
	
	Description

	Unit Ex 001 - Apply basic principles of protection in explosive atmospheres
	
	Competencies in plant or machinery operation or installations, maintenance or service functions

	Unit Ex 002 - Perform classification of hazardous areas
	
	Competencies in gathering and analysing technical data and using this data for risk assessment.

	Unit Ex 003 - Install explosion-protected equipment and wiring systems
	Unit Ex 001
	Competencies in installation of electrical, electronic, instrumentation and/or data communication equipment and wiring systems

	Unit Ex 004 - Maintain equipment in explosive atmospheres
	Unit Ex 001
	Competencies in maintenance of general low-voltage or extra-low voltage electrical, electronic, instrumentation and/or data communication equipment and wiring systems

	Unit Ex 005— Overhaul and repair of explosion-protected equipment
	
	Competencies in overhaul and repair of general low-voltage or extra-low voltage electrical/electronic equipment

	Unit Ex 006  - Test electrical installations in or associated with explosive atmospheres
	Unit Ex 001 
	Competencies in conducting testing of general electrical, electronic, instrumentation and/or data communication installations.

	Unit Ex 007  - Perform visual & close inspection of electrical installations in or associated with explosive atmospheres
	Unit Ex 003 or
Unit Ex 004
	Competencies in general electrical installation inspection are an alternative to the specific units listed in Column 2

	Unit Ex 008  - Perform detailed inspection of electrical installations in or associated with explosive atmospheres
	Unit Ex 003 or
Unit Ex 004
	Competencies in general electrical installation inspection are an alternative to the specific units listed in Column 2

	Unit Ex 009 - Design electrical installations in or associated with explosive atmospheres
	
	Competencies in designing electrical systems and installations

	Unit Ex 010— Perform audit inspection of electrical installations in or associated with explosive atmospheres
	Unit Ex 003 or
Unit Ex 004 or
Unit Ex 009
	Competencies in general electrical installation inspection are an alternative to the specific units listed in Column 2.   
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