Unit

	AF_EE05_Safety 

Unit 2


1. Warm up. 

1.1. Read the following text:
	Residual-current device

A residual-current device (RCD), or residual-current circuit breaker (RCCB), is an electrical wiring device that disconnects a circuit whenever it detects that the electric current is not balanced between the energized conductor and the return neutral conductor. Ground Fault Condition is defined as: An unintentional, electrically conducting connection between an ungrounded conductor of an electrical circuit and the normally non-current-carrying conductors, metallic enclosures, metallic raceways, metallic equipment or earth. Such an imbalance may indicate current leakage through the body of a person who is grounded and accidentally touching the energized part of the circuit. A lethal shock can result from these conditions. RCCBs are designed to disconnect quickly enough to prevent injury caused by such shocks. They are not intended to provide protection against overcurrent (overload) or short-circuit conditions.

In the United States and Canada, a residual-current device is most commonly known as a ground fault circuit interrupter (GFCI), ground fault interrupter (GFI) or an appliance leakage current interrupter (ALCI). In Australia they are sometimes known as "safety switches" or simply "RCD" and in the United Kingdom, along with circuit breakers, they can be referred to as "trips" or "trip switches".

Adapted from: Wikipedia contributors. "Residual-current device." Wikipedia, The Free Encyclopedia. Wikipedia, The Free Encyclopedia, 5 Feb. 2013. Web. 6 Feb. 2013.


1.2. What is the main function of the residual-current device?
1.3. What will happen if a current flows through a human body?  
1.4. What is the American name for a residual-current device?
2. Listening
Watch the video “RCDs Saving Lives” following the link, and answer the questions: 
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	Fuses and circuit breakers


2.1. How many people were electrocuted last year?
2.2. How does an residual-current device work?

2.3. How do you test an RCD?

2.4. What is the best way of making sure that the installation of an RCD is done correctly?
3. Vocabulary
3.1. Complete the text with the following words:

- breakers

- fuse 


- current

- ground 

- electrocution
   
- overload

- neutral

- circuit

	RCDs are designed to disconnect the _____________if there is a leakage current. By detecting small leakage currents (typically 5–30 milliamperes) and disconnecting quickly enough (<30 ms), they may prevent electrocution. There are also RCDs with intentionally slower responses and lower sensitivities, designed to protect equipment or avoid starting electrical fires, but not disconnect unnecessarily for equipment which has greater leakage currents in normal operation. To prevent _____________, RCDs should operate within 25-40 milliseconds at leakage currents (through a person) of 30 milliamperes, before electric shock can drive the heart into ventricular fibrillation, the most common cause of death through electric shock. By contrast, conventional circuit ______________or fuses only break the circuit when the total current is excessive (which may be thousands of times the leakage current an RCD responds to). A small leakage current, such as through a person, can be a very serious fault, but would not cause the total current to become high enough for a ______________ or circuit breaker to break the circuit, let alone do so fast enough to save a life.

RCDs operate by measuring the _____________balance between two conductors using a differential current transformer. This measures the difference between the current flowing through the live conductor and that returning through the ___________ conductor. If these do not sum to zero, there is a leakage of current to somewhere else (to earth/ground, or to another circuit), and the device will open its contacts.

Residual current detection is complementary to over-current detection. Residual current detection cannot provide protection for _____________ or short-circuit currents, except for the special case of a short circuit from live to ___________ (not live to neutral).

Adapted from: Wikipedia contributors. "Residual-current device." Wikipedia, The Free Encyclopedia. Wikipedia, The Free Encyclopedia, 5 Feb. 2013. Web. 6 Feb. 2013.


3.2. Match the words:

	A
	electrical 
	1
	injury

	B
	live
	2
	shock

	C
	prevent 
	3
	operation

	D
	safety 
	4
	current

	E
	prevent 
	5
	electrocution

	F
	electric 
	6
	switches

	G
	residual
	7
	conductor

	H
	normal
	8
	circuit

	
	
	
	


3.3. Look at the picture and identify the parts of the circuit breaker:
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A,. Neutral conductor
B.- Live conductor 

C.- Transformer core

D.- Test Switch

E.- Current transformer secondary winding

F.- Electromagnet with help electronics

Adapted from: Wikipedia contributors. "Circuit breaker." Wikipedia, The Free Encyclopedia. Wikipedia, The Free Encyclopedia, 29 Dec. 2012. Web. 8 Jan. 2013.
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