Unit

	AF_EE05_Safety 

Unit 1


1. Warm up. 
1.1. Read the following text:
	Circuit breaker

A circuit breaker is an automatically operated electrical switch designed to protect an electrical circuit from damage caused by overload or short circuit. Its basic function is to detect a fault condition and, by interrupting continuity, to immediately discontinue electrical flow. Unlike a fuse, which operates once and then must be replaced, a circuit breaker can be reset (either manually or automatically) to resume normal operation. Circuit breakers are made in varying sizes, from small devices that protect an individual household appliance up to large switchgear designed to protect high voltage circuits feeding an entire city.

Adapted from: Wikipedia contributors. “Circuit breaker.” Wikipedia, The Free Encyclopedia. Wikipedia, The Free Encyclopedia, 29 Dec. 2012. Wed. 8 Jan. 2013


1.2. What is the main advantage of circuit breaker over fuse?
1.3. Explain the differences between overload and short circuit. 

2. Listening
Watch the video “FUSES AND CIRCUIT BREAKERS” by following the link, and answer these questions: 
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	Fuses and circuit breakers


2.1. How can a fire start in a house?

2.2. What could happen if you replace a 20A fuse for a 30A fuse without being sure about the maximum amount of current that could flow through the wire? 
2.3. What is safer, a fuse or a circuit breaker? Why?
2.4. What do you have to do if a circuit breaker turns off the circuit?
3. Vocabulary
3.1. Complete the text with the following words:

-Voltages     -Fault      -Conductive      -Circuit     -Contacts    -Currents    -Arc     -Power   

	All circuit breakers have common features in their operation, although details vary substantially depending on the voltage class, current rating and type of the circuit breaker.

The circuit breaker must detect a ____________(1) condition; in low-voltage circuit breakers this is usually done within the breaker enclosure. Circuit breakers for large _____________(2) or high ____________(3) are usually arranged with pilot devices to sense a fault current and to operate the trip opening mechanism. The trip solenoid that releases the latch is usually energized by a separate battery, although some high-voltage circuit breakers are self-contained with current transformers, protection relays, and an internal control ____________(4) source.

Once a fault is detected, contacts within the circuit breaker must open to interrupt the _______________(5); some mechanically-stored energy (using something such as springs or compressed air) contained within the breaker is used to separate the __________(6), although some of the energy required may be obtained from the fault current itself. Small circuit breakers may be manually operated, larger units have solenoids to trip the mechanism, and electric motors to restore energy to the springs.

The circuit breaker contacts must carry the load current without excessive heating, and must also withstand the heat of the arc produced when interrupting (opening) the circuit. Contacts are made of copper or copper alloys, silver alloys, and other highly ______________(7) materials. Service life of the contacts is limited by the erosion of contact material due to arcing while interrupting the current. Miniature and molded case circuit breakers are usually discarded when the contacts have worn, but power circuit breakers and high-voltage circuit breakers have replaceable contacts. W hen a current is interrupted, an ______________(8) is generated. This arc must be contained, cooled, and extinguished in a controlled way, so that the gap between the contacts can again withstand the voltage in the circuit.

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


3.2. Match the words:

	A
	Short
	1
	Breakers

	B
	Trip
	2
	Field

	C
	High
	3
	Circuit

	D
	Fault
	4
	Distribution

	E
	Circuit
	5
	Solenoid

	F
	Power
	6
	Voltages

	G
	Magnetic
	7
	Motors

	H
	Electric
	8
	Current


3.3. Look at the picture and identify the parts of the circuit breaker:
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A,. Bimetallic strip.

B.- Actuator mechanism 

C.- Actuator lever 
D.- Contacts.

D.- Terminals

E.- Solenoid

F.- Arc divider/extinguisher

G.- Calibration screw 

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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