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1. Warm up. 

1.1. Read the following text:

	In electricity supply systems, an earthing system defines the electrical potential of the conductors relative to the Earth's conductive surface. The choice of earthing system can affect the safety and electromagnetic compatibility of the power supply, and regulations can vary considerably among countries. Most electrical systems connect one supply conductor to earth (ground). If a fault within an electrical device connects a "hot" (unearthed) supply conductor to an exposed conductive surface, anyone touching it while electrically connected to the earth (e.g., by standing on it, or touching an earthed sink) will complete a circuit back to the earthed supply conductor and receive an electric shock.

A protective earth, known as an equipment grounding conductor in the US National Electrical Code, avoids this hazard by keeping the exposed conductive surfaces of a device at earth potential. To avoid possible voltage drop no current is allowed to flow in this conductor under normal circumstances, but fault currents will usually trip or blow the fuse or circuit breaker protecting the circuit. A high impedance line-to-ground fault insufficient to trip the overcurrent protection may still trip a residual-current device (ground fault circuit interrupter or GFCI in North America) if one is present.

In contrast, a functional earth connection serves a purpose other than shock protection, and may normally carry current. Examples of devices that use functional earth connections include surge suppressors and electromagnetic interference filters, certain antennas and measurement instruments. But the most important example of a functional earth is the neutral in an electrical supply system. It is a current-carrying conductor connected to earth, often but not always at only one point to avoid earth currents. The NEC calls it a groundED supply conductor to distinguish it from the equipment groundING conductor.

In most developed countries, 220/230/240V sockets with earthed contacts were introduced either just before or soon after WW2, though with considerable national variation in popularity. In the United States and Canada, 120 volt power outlets installed before the mid 1960s generally did not include a ground (earth) pin. In the developing world, local wiring practice may not provide a connection to an earthing pin of an outlet.

In the absence of a supply earth, devices needing an earth connection often used the supply neutral. Some used dedicated ground rods. Many 110V appliances havepolarized plugs to maintain a distinction between "live" and "neutral", but using the supply neutral for equipment earthing can be highly problematical. "Live" and "neutral" might be accidentally reversed in the outlet or plug, or the neutral-to-earth connection might fail or be improperly installed. Even normal load currents in the neutral might generate hazardous voltage drops. For these reasons, most countries have now mandated dedicated protective earth connections that are now almost universal.

Adapted from: Wikipedia contributors. "Earthing system." Wikipedia, The Free Encyclopedia. Wikipedia, The Free Encyclopedia, 22 Feb. 2013. Web. 11 Mar. 2013.




1.2. What is the main function of a protective earth?

1.3. Could you give some examples of devices that use functional earth?

1.4. In what year were the sockets with earthed contacts introduced?

2. LISTENING

Watch the video “Earthing and bonding” by following the link, and answer these  questions: 
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	Earthing and bonding


2.1. What is the essential part of home safety?

2.2. What devices can be found in an British consumer unit?

3. VOCABULARY

3.1. Complete the text with the following words:

-Breakers  -Transformer  -Isolation  -Installations  -Networks  -Conductor   -Customer

	· Most modern homes in Europe have a TN-C-S earthing system. The combined neutral and earth occurs between the nearest _____________ substation and the service cut out (the fuse before the meter). After this, separate earth and neutral cores are used in all the internal wiring.

· Older urban and suburban homes in the UK tend to have TN-S supplies, with the earth connection delivered through the lead sheath of the underground lead-and-paper cable.

· Older homes in Norway uses the IT system while newer homes use TN-C-S.

· Some older homes, especially those built before the invention of residual-current circuit_________________ and wired home area networks, use an in-house TN-C arrangement. This is no longer recommended practice.

· Laboratory rooms, medical facilities, construction sites, repair workshops, mobile electrical installations, and other environments that are supplied via engine-generatorswhere there is an increased risk of insulation faults, often use an IT earthing arrangement supplied from ____________ transformers. To mitigate the two-fault issues with IT systems, the isolation transformers should supply only a small number of loads each and should be protected with an insulation monitoring device (generally used only by medical, railway or military IT systems, because of cost).

· In remote areas, where the cost of an additional PE conductor outweighs the cost of a local earth connection, TT _____________ are commonly used in some countries, especially in older properties or in rural areas, where safety might otherwise be threatened by the fracture of an overhead PE _______________ by, say, a fallen tree branch. TT supplies to individual properties are also seen in mostly TN-C-S systems where an individual property is considered unsuitable for TN-C-S supply.

· In Australia, New Zealand and Israel the TN-C-S system is in use; however, the wiring rules currently state that, in addition, each ______________ must provide a separate connection to earth via both a water pipe bond (if metallic water pipes enter the consumer's premises) and a dedicated earth electrode. In Australia and New Zealand this is called the Multiple Earthed Neutral Link or MEN Link. This MEN Link is removable for installation testing purposes, but is connected during use by either a locking system (locknuts for instance) or two or more screws. In the MEN system, the integrity of the Neutral is paramount. In Australia, new ____________must also bond the foundation concrete re-enforcing under wet areas to the earth conductor (AS3000), typically increasing the size of the earthing, and provides an equipotential plane in areas such as bathrooms. In older installations, it is not uncommon to find only the water pipe bond, and it is allowed to remain as such, but the additional earth electrode must be installed if any upgrade work is done. The protective earth and neutral conductors are combined until the consumer's neutral link (located on the customer's side of the electricity meter's neutral connection) - beyond this point, the protective earth and neutral conductors are separate.

Adapted from: Wikipedia contributors. "Earthing system." Wikipedia, The Free Encyclopedia. Wikipedia, The Free Encyclopedia, 22 Feb. 2013. Web. 11 Mar. 2013.


3.2. Match the definitions with the pictures:

a) In an IT network, the electrical distribution system has no connection to earth at all, or it has only a high impedance connection. In such systems, an insulation monitoring device is used to monitor the impedance.

b) TN-S: PE and N are separate conductors that are connected together only near the power source. This arrangement is the current standard for most residential and industrial electric systems partially in Europe

c) TN-C: A combined PEN conductor fulfills the functions of both a PE and an N conductor. Rarely used.

d) TT: In a TT earthing system, the protective earth connection of the consumer is provided by a local connection to earth, independent of any earth connection at the generator.

e) TN-C-S: Part of the system uses a combined PEN conductor, which is at some point split up into separate PE and N lines. The combined PEN conductor typically occurs between the substation and the entry point into the building, and separated in the service head.
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