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	QUESTION 1:
	OCCUPATIONAL HEALTH AND SAFETY ACT, ACT 85 OF 1993 - ELECTRICAL INSTALLATION REGULATIONS
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	QUESTION 2:
	SANS 10142 part 1 2008 ANNEXURE M ELECTRICITY SUPPLY SYSTEMS
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	QUESTION 3:
	SANS 60079-0:2012 ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES PART 0: GENERAL REQUIREMENTS
	
	


	3.1
	· Gaskets shall be attached or secured to one of the mating faces to prevent loss, damage or incorrect assembly. 

· The gasket material shall not itself adhere to the other joint face.

· An adhesive may be used for attaching a gasket to one of the mating faces.
	
	  (2)


	3.2
	Blanking elements shall satisfy the requirements of the specific type of protection concerned. The blanking element shall only be removable with the aid of a tool.
	
	  (2)


	3.3
	· Disconnectors it shall disconnect all poles. The switchgear shall be designed so that either – the position of the disconnector contacts is visible, or – their open position is reliably indicated 

· Any interlock between the disconnector and the cover or door of the switchgear shall allow

· this cover or door to be opened only when the separation of the disconnector contacts is effective.

· Disconnectors, which are not designed to be operated under the intended load, shall either

· be electrically or mechanically interlocked with a suitable load breaking device

· –for Group II apparatus only, be marked at a place near the actuator of the disconnector
	
	  (3)


	3.4
	Documentation that the manufacturer must supply the consumer with the manufacturer shall prepare documents that give a full and correct specification of the explosion safety aspects of the electrical apparatus.
	
	  (3)


	3.5
	The marking of Ex components shall include the following:

· The name or the registered trade mark of the manufacturer

· The manufacturer's type identification

· The symbol Ex

· The symbol for each type of protection used

· The symbol of the group of the electrical apparatus of the Ex component

· The name or mark of the issuer of the certificate, and the number of the certificate, if the Ex component has one to indicate it complies with this standard

· The symbol ‘U’
	
	


	
	NOTE 1:
	The symbol ‘X’ is not used.

The additional marking prescribed in the specific standard for the types of protection concerned, as in Clause 1.
	
	


	
	NOTE 2:
	Additional marking may be required by the standards for construction of the electrical apparatus.

	
	  (5)
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	QUESTION 4:
	SANS 600 79 PART 10 - 1 2010 (CLASSIFICATION OF HAZARDOUS AREAS WITH EXPLOSIVE GAS ATMOSPHERES) &  SANS 60079 PART 10 – 2  2009 (CLASSIFICATION OF AREAS WHERE COMBUSTIBLE DUSTS ARE OR MAY BE PRESENT)
	
	


	Responsibility for area classification lies with 

The area classification should be carried out by those who have knowledge of the properties of flammable materials, the process and the equipment, in consultation, as appropriate, with safety, electrical, mechanical and other engineering personnel.

Role releases of flammable material plays

If it is established that the item may release flammable material into the atmosphere, it is necessary, first of all, to determine the grade of release in accordance with the definitions, by establishing the likely frequency and duration of the release.

Having established the grade of the release, it is necessary to determine the release rate and other factors which may influence the type and extent of the zone.

If the total quantity of flammable material available for release is ‘small’, for example, laboratory use, whilst a potential hazard may exist, it may not be appropriate to use this area classification procedure.

Area classification versus zoning 

Area classification is a study in which the risk profile is investigated. Once the risk profile is completed it will result in the allocations of Zones to the different areas of which each one’s risk profile was compiled. In short zoning or zones is a result of area classification

Where release of flammable material is unavoidable, process equipment items should be limited to

should be limited to those which give secondary grade releases or, failing this (that is where primary or continuous grade releases are unavoidable), the releases should be of very limited quantity and rate. In carrying out area classification, these principles should receive prime consideration. Where necessary, the design, operation and location of process equipment should ensure that, even when it is operating abnormally, the amount of flammable material released into the atmosphere is minimised, so as to reduce the extent of the hazardous area.

Basic elements for establishing the hazardous zone types are the identification of the sources of release and the determination of the grade of release.

Since an explosive gas atmosphere can exist only if a flammable gas or vapour is present with air, it is necessary to decide if any of these flammable materials can exist in the area concerned. Generally speaking, such gases and vapours (and flammable liquids and solids which may give rise to them) are contained within process equipment which may or may not be totally enclosed. It is necessary to identify where a flammable atmosphere can exist inside a process plant, or where a release of flammable materials can create a flammable atmosphere outside a process plant.

Reviews of the area classification

Should be carried out during the life of the plant.
	
	


	Role area classification plays in the certification of the specialized electrical installation
Once a plant has been classified and all necessary records made, it is important that no modification to equipment or operating procedures is made without discussion with those responsible for the area classification. UnauthoriSed action may invalidate the area classification. It is necessary to ensure that all equipment affecting the area classification which has been subjected to maintenance is carefully checked during and after re-assembly to ensure that the integrity of the original design, as it affects safety, has been maintained before it is returned to service. Once the areas have been classified it has to be recorded on a hazardous location drawing which will form part of the certification documentation.
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	QUESTION 5:
	SANS 61241 PART 4 2001 ELECTRICAL APPARATUS FOR USE IN THE PRESENCE OF COMBUSTIBLE DUST. PART 4: TYPE OF PROTECTION ‘PD’
	
	


	5.1
	The area classification drawings ensure that the areas are well recorded. This means it defines the area where the classification study has shown that the atmosphere contains a risk as far as an explosive atmosphere is concerned. Information such as the type of gas/dust, the size of the area or dimensions, any limitation as far as ventilation/extraction/ is concerned, also any other operational procedure which must be maintained to ensure that the risk profile for the specific area remains as originally zoned. Information regarding the type of equipment normally is limited to gas group and temperature class.
	
	  (4)


	5.2
	· Primary grade of release, e.g. close vicinity around an open bag filling or emptying point.

· Secondary grade of release, e.g. man-holes that need to be opened occasionally and only during a very short period, or a dust handling plant where deposits of dust are present.
	
	  (4)


	5.3
	5.3.1
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	  (2)


	5.4
	The equipment complies with requirements of the standard noted below the symbol.
	
	  (2)


	5.5
	5.5.1
	‘pD’ technique of applying a protective gas to an enclosure in order to prevent the formation of an explosive dust atmosphere inside the enclosure by maintaining an overpressure against the surrounding atmosphere t
	
	  (2)


	
	5.5.2
	Pressurisation technique of guarding against the ingress of the external dust atmosphere, which may be explosive, into an enclosure by maintaining a protective gas therein at a pressure above that of the external atmosphere pressurization
	
	  (2)


	
	5.5.3
	Static pressurisation maintenance of an overpressure within a pressurized enclosure without the addition of protective gas in a hazardous area static pressurization
	
	  (1)


	5.6
	· Automatic disconnection of electrical supply – Pressurisation failure automatically disconnects the system from the electricity supply and/or initiates alarms.

· Cleaning – The enclosure is cleaned before the electrical supply can be connected, in order to remove any accumulated combustible dust left in the enclosure, either accidentally following failure of the pressurisation system, or following normal shutdown.

· Discharge of protective gas – preferably, the protective gas may be discharged into a non-hazardous area. In the case of pressurisation with continuous flow, and where the protective gas is discharged into the hazardous area, means are to be provided to prevent hot particles or other ignition sources from equipment under normal or fault conditions entering the hazardous area.
· Protective gas – there is a suitable supply of protective gas capable of maintaining the pressure above a predetermined level except for static pressurisation
	
	  (8)
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	QUESTION 6:
	SANS 10123: 2014 THE CONTROL OF UNDESIRABLE STATIC ELECTRICITY
	
	


	6.1
	· Conductivity 

· Contaminants 

· Transfer rate and type of flow
	
	  (3)


	6.2
	· Reduction of the likelihood of discharges of static occurring above a liquid surface avoidance of turbulence 

· Avoidance of contaminants 

· Avoidance of high flow velocities 

· Use of relaxation sections 

· Other procedures as necessary for particular applications, e.g. (filling of vessels) and (Blending and mixing).
	
	  (4)


	6.3
	1 MΩ
	
	  (1)


	6.4
	Ensure that electrical continuity exists at all times across swivel joints and telescopic pipe connections. This applies in particular to such connections as swing arms used for filling road tankers, as the arms are liable to contact earthed vessels near exit points of flammable vapours.
	
	  (2)


	6.5
	Use hoses made of conductive or antistatic materials, or hoses with embedded steel wire or mesh. In the second case, ensure that the steel wire or mesh is electrically continuous. 

If conductive or antistatic hoses are used, ensure that the resistance between couplings does not exceed 1 MΩ. Ensure that couplings, including intermediate couplings on multiple hose lengths, are bonded together during the transfer of flammable liquid. A separate bonding conductor should be used for this purpose, but if this is not practicable, reliance can be placed on the conductivity of the hose or (when relevant) embedded steel wire or mesh.
	
	  (3)


	6.6
	Transfer a flammable liquid to or from a vessel by means of a pipe. 

Do not use cans or buckets. Ensure that the filling pipe extends to the bottom of the vessel, has a large diameter outlet nozzle, and is so directed as to minimize turbulence within the vessel. Avoid the creation of a free liquid stream but where this is not possible (e.g. at the beginning of a filling operation involving an empty vessel), use velocities much lower than the relevant values recommended
	
	  (2)


	6.7
	Earth all conductive parts, such as containers and metal funnels. Remember that metal 

Buckets suspended from plastics handles (and therefore isolated from the remainder of the system and earth) have been responsible for many fires.
	
	  (2)


	6.8
	True
	
	  (1)


	6.9
	Ensure that nozzles from which dust is ejected are made wholly from conductive materials and are earthed.
	
	  (2)
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	QUESTION 7: GENERAL (APPLICATION)
	
	


	· What are the characteristics of the flammable/combustible product that will be used (MSDS)

· Is there a design which incorporates a study of the risks emanating from the process activities that could give rise to a explosive atmosphere

· Has an alternative design been considered which might make the area/s safer 

· Is there a procedure that will direct the operators in terms of the procedure that they must follow

· Will the operation take place in an open air environment or will it be enclosed/covered

· Will it be a 12 or 24 hour operation

· Equipment selection in terms of properties of the atmospheric conditions

· The compiling of a hazardous location drawing showing what areas have which risk profile (ZONES)

· Equipment that will be imported will have to comply with the AI certification requirement as per ARP SANS 10108 

· The importance of maintenance schedules to ensure proper maintenance and house-keeping of the area and equipment The compiling of a HAZOP as per OHS Act requirements.

· Go and have a look at other installations
	
	[10]


	TOTAL:
	
	100
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