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300 Engineering Common Core Content
8. Electrical and electronic principles
Worksheet 13: Widening your understanding (tutor)
Use your existing knowledge and conduct research as required to answer the following questions.

1. Explain the terms breaking capacity and protective discrimination in relation to protection systems.

Breaking capacity is the value of current that a protective device can safely interrupt without exploding or catching fire. 
Protective discrimination disconnects only the faulted circuit while maintaining supplies to healthy circuits. The protection equipment closest to the load has the lowest current rating and the shortest operating time.

2. What is meant by the term reverse power protection? Give an example of where this protection is necessary.

Any generator operating in parallel must have this protection. If the prime mover of a generator fails, then that generator will turn into a motor and will drive its prime mover which could cause damage. Reverse power detects that the direction of power has changed and trips the generator.

3. Where would you find a neutral earthing resistor? Explain its purpose.

Neutral earthing resistors are found on high voltage generators to limit the fault current. 

4. A waveform which is not sinusoidal can have harmonics. Explain the term harmonics. 

Harmonics are multiples of the supply frequency generated by some loads that can distort the supply waveform. They come in even multiples and odd multiples. The most common in the UK distribution system are odd multiples.


5. What is meant by SMART transmitters and what type of signal do they have?

· SMART transmitters are intelligent devices which can be programmed over a loop network. They can be interrogated from anywhere within the control loop. A hand-held programmer can adjust the internal variables of the transmitter.
· The information held by the transmitters can be sent digitally on top of the standard analogue 4–20mA for communication with computers.
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