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INSTRUCTIONS AND INFORMATION

	1.

2.

3.

4.
	Answer ALL the questions.

Read ALL the questions carefully.

Number the answers according to the numbering system used in this question paper.

Write neatly and legibly.
	
	


	
	
	

	


QUESTION 1:  GENERAL
	1.1
	Hazardous areas are normally associated with industrial installations.

In a domestic installation (house) or a commercial installation such as a restaurant where gas stoves are used, what would the criteria be before any of these installations could be considered as hazardous areas?
	
	  (2)


	1.2
	SANS 10108 declares spray booths (finishing-process areas) as Zone 1 areas.
Consider what can be done to change the zoning on the inside of these spray booths to  safe areas, without changing the process (applying paint containing flammable vapours by means of compressed air).
Name at least FOUR things that can be done in this regard.
	
	  (2)


	1.3
	Explain the phenomenon known as fire damp found in the coal-mining industry.
	
	  (2)


	1.4
	The classification of hazardous areas and the selection of apparatus for use in such areas
Complete the question by writing down the answer next to the corresponding question number in the ANSWER BOOK.  The first row serves as an example.
	
	


	SYMBOL
	TYPE OF PROTECTION
	ABBREVIATION
	DESCRIPTION

	
	‘d’
Flameproof Enclosure
	Exd
	Apparatus in which the parts of the apparatus that can ignite an explosive atmosphere are placed in an enclosure that can withstand the pressure developed during an internal explosion of a defined explosive mixture and that prevents the transmission of the explosion to the explosive atmosphere surrounding the enclosure.


	
	1.4.1
	1.4.2
	Electrical apparatus in which measures are applied to prevent, with a minor degree of security, the possibility of excessive temperatures and of the occurrence of arcs or sparks in the interior and on the external parts of electrical apparatus that does not produce such arcs or sparks in normal service

	
	1.4.3
	1.4.4
	A circuit in which any spark, arc or thermal effect, whether produced normally (i.e. by breaking or closing circuits) or accidentally (short circuit or and earth fault) is incapable, under prescribed test conditions, of causing ignition of a prescribed gas or vapour

	
	1.4.5
	1.4.6
	Electrical apparatus in which the entry of a surrounding atmosphere into the enclosure of the electrical apparatus is prevented by maintaining, inside the said enclosure, a protective gas at a higher pressure than that of the surrounding atmosphere.  The overpressure is maintained either with or without a continuous flow of the protective gas (i.e. instrument air).

	
	1.4.7
	1.4.8
	Electrical apparatus in which parts that could ignite an explosive atmosphere by either sparking or heating are enclosed in a compound in such a way that this explosive atmosphere cannot be ignited.


	
	1.4.9
	1.4.10
	Electrical apparatus of which the enclosure is so filled with a material in a finely granulated state that, in the intended conditions of service, any arc occurring within the enclosure will not ignite the surrounding atmosphere, and ignition will not be caused either by flame or by excessive temperature of the surfaces of the enclosure.

	
	1.4.11
	1.4.12
	Electrical apparatus that, during normal operation and in the absence of electrical or mechanical failure, cannot, because of its construction, because of its method of operation or because of its enclosure, ignite mixtures of air and prescribed flammable gases or vapours.

	
	1.4.13
	1.4.14
	Electrical apparatus that, by its nature, cannot easily comply with, or be tested to, other established standards, but that can be shown, by test or otherwise, to be unlikely to cause ignition of an explosive atmosphere.

	DIP
	1.4.15
	1.4.16
	Electrical apparatus so enclosed as to prevent the following:
· The entry of enough dust to be ignited or to impair the performance of the electrical apparatus

· Arcs, sparks and heat, generated or liberated in the enclosure, from igniting either an accumulation of dust on the outside of the enclosure or atmospheric suspensions of dust in the vicinity of the enclosure.


	
	
	
	  (8)


	1.5
	Once a hazardous area has been zoned according to an explosion-risk profile of the area, who ultimately approves this classification?
	
	  (1)

 [15]


QUESTION 2:  OCCUPATIONAL HEALTH AND SAFETY ACT (ACT 85 OF 1993)
	2.1
	How long is a certificate of compliance valid for?
	
	


	2.2
	Who is responsible for the safe use and maintenance of an electrical installation?
	
	


	2.3
	What is the responsibility of the Electrical Contracting Board?
	
	


	2.4
	How long is the licence issued by the Department of Labour to a registered person valid for?
	
	


	2.5
	Who may issue a Certificate of Compliance for an electrical installation according to the Occupational Health and Safety Act?
	
	


	2.6
	Say what is meant by the term safety.
	
	


	2.7
	Can a registered person be prosecuted for only a single contravention of the Occupational Health and Safety Act?
	
	


	2.8
	Can a registered person be held accountable for a Certificate of Compliance issued by such registered person 4 years ago?
	
	


	2.9
	May the Approved Electrical Inspection Authority suspend an accredited person's accreditation?
	
	


	2.10
	What is the maximum number of employees that you may have in your employ, before you are by law required to have a copy of the Act and relevant regulations available at the workplace?
	
	


	2.11
	Hazard means a source of or exposure to …?
	
	


	2.12
	On construction sites the contractor shall ensure that all temporary electrical installations are inspected by a competent person at least … a week before use on a construction site and that the findings of these inspections are recorded in a register to be kept on site.
	
	


	2.13
	The contractor shall ensure that the control of all temporary electrical installations on the construction site is designated to a … who has been appointed in writing.
	
	


	2.14
	Can a notice served by an Inspector of the Department of Labour be valid if it is left at the usual or last known place of residence or business of a person?
	
	


	2.15
	State what is meant by safe.
(15 x 1)
	
	 [15]


	QUESTION 3:
	ARP 0108 2014 REGULATORY REQUIREMENTS FOR EXPLOSION-PROTECTED APPARATUS
	
	


	3.1
	The requirement for emergency maintenance replacements needs to be clarified.  In a running plant, breakdown of certain equipment may occur and require replacement with identical equipment.
Is this equipment considered new and, in the case of IS equipment, should the typical loop be recertified if the original loop was not based on an IA certificate?
	
	  (2)


	3.2
	Regarding IA certification, the effect on spares already held in stock needs to be clarified.  Industry keeps a significant quantity of spare equipment in stock. Some is owned by the plant and some is consigned stocks owned by the vendor. It is not clear whether this stock can be considered as new.  Some of it has been in stores for many years.
It is also mostly used for identical replacements as a result of a breakdown.
What are the requirements for IA certification of these items?
	
	  (2)


	3.3
	You have an existing IS loop that has been in operation for 15 years and the barrier needs to be replaced with a different (new) model for some or other reason.
Is it necessary to have the loop re-evaluated by an ATL?
Which documents are required for evaluation when the loop is re-evaluated?
	
	  (4)


	3.4
	You have an existing IS loop that has been in operation for 15 years and the cable needs to be replaced with a different model/type for some or other reason.
Is it necessary to have the loop re-evaluated by an ATL?
	
	  (1)


	3.5
	Define the term GROUP III EQUIPMENT as defined in SANS ARP 0108 2014.
	  (4)


	3.6
	Define the term TYPICAL LOOP as defined in SANS ARP 0108 2014.
	
	  (2)

 [15]


QUESTION 4:  SANS 10108 – 2014
	The classification of hazardous areas and the selection of apparatus for use in such areas.
As a Master Installation Electrician you are required to determine the air changes to be introduced in the battery-charging station to prevent an explosive atmosphere inside the battery-charging station.

The following information is known:
· Battery of 120 cells, that has an overcharge current I, equal to 17 A
· Dimensions of the charging station is 4,0 m × 2,0 m × 3,0 m
· Batteries and stand are occupying approximately 3,0 m³ of the station
· The rate of release of HYDROGEN for lead-acid cells are 0,000455 m³ per hour
Using the above information, calculate the percentage concentration of hydrogen gas in the charging station after 1 hour of charging.
	
	 [5]


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


	5.1
	State the THREE grades of release as mentioned in the above standards.
	
	  (3)


	5.2
	Explain the meaning of the following LEL (Lower Explosive Limit) and UEL (Upper Explosive Limit).
	
	  (2)


	5.3
	Explain the principle relative density of a gas or vapour.
	
	  (1)


	5.4
	According to these standards there are four steps to be followed when classification of hazardous areas containing combustible dust is done.

Explain these FOUR steps.
	
	  (4)

	
	
	
	 [10]


QUESTION 6:  SANS 61241 PART 4 2001

	Electrical apparatus for use in the presence of combustible dust. 
Part 4: Type of protection pD
	
	


	6.1
	Define the following terms:
	
	


	
	6.1.1
	Static pressurisation
	
	


	
	6.1.2
	Pressurisation with leakage compensation
	
	


	
	6.1.3
	Pressurisation with continuous flow of the protective gas

(3 x 2)
	
	  (6)


	6.2
	State the recommended minimum overpressure to be maintained inside an enclosure when applying the static-pressurisation protection technique.
	
	  (1)


	6.3
	Describe TWO methods that are used to isolate the electrical power supply to an enclosure in the event of loss of pressure.
	
	  (2)


	6.4
	Name the TWO zones for which the isolation requirements for failure of pressurisation when using EXp'D' have been finalised.
	
	  (6)

 [15]


QUESTION 7:  GENERAL
	The following is a list of industries which have potentially explosive atmospheres.

Answer the following questions about these various industries.
	
	


	7.1
	Metal-surface grinding, especially aluminium dust and particles
Name the liquid and the explosive gas it generates when coming into contact with the products widely used, manufactured, or handled in this industry.
	
	  (2)


	7.2
	Oil refineries, oil rigs and processing plants
Which THREE zones are the most likely to be found in these industries?
	
	  (3)


	7.3
	Gas pipelines and distribution centres
What role does cathodic protection play or purpose does it serve in this industry?
	
	  (3)


	7.4
	Printing industries, paper and textiles
What ignition source besides naked flames poses the most likely risk during typical mixing activities in this industry?
	
	  (1)


	7.5
	Aircraft refuelling
What ignition source, besides naked flames, poses the most likely risk during this activity?
	
	  (1)


	7.6
	Chemical processing plants
Explain exothermic reactions and indicate what risks they pose to this industry.  
	
	  (3)


	7.7
	Grain handling and storage
Name TWO preventive measures that can be used to effectively manage explosion risks in this industry.
	
	  (2)


	7.8
	Sewage-treatment plants
Which flammable substance is associated with this plant?
	
	  (1)


	7.9
	Surface-coating (applying solvent-based paints) industries
Which specific process area in this industry has a high explosion-risk profile?
	
	  (1)


	7.10
	Underground coalmines
Explain the term fire damp.
	
	  (2)


	7.11
	Woodworking areas
Which TWO methods are the most effective in eliminating the explosion risk associated with this industry?
	
	  (2)


	7.12
	Sugar mills and refineries
Name the TWO main products (one is a by-product) that can pose an explosion risk in this industry.
	
	  (2)


	7.13
	Shipping industry
Which product shipped from the Middle-East poses a major explosion risk during loading and offloading?
	
	  (1)


	7.14
	Power plants
Name the flammable gas used for cooling generators.
	
	  (1)

	
	
	
	 [25]


	
	TOTAL:
	
	 100
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