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Why is hydro-electric power generation useful as a component of an clectrical power
supply grid?
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(D)

Tt costs less to construct than other types of ‘green’ power generators.
It can be tumed on and off relatively quickly to match supply and demand.
Itis usually situated close to where the electrical power is being consumed.

It is more efficient in converting mechanical power 10 electrical power than other
‘generating systems.
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Why are high voltages (330 kV) used in the transmission of electricity over the national
electrical grid?
(A) To increase safety
(B) Toincrease current

X(C) To reduce resistance

/(D) Toreduce poveer loss
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Describe how regenerative braking charges the battery. 2

‘The kinetic energy of a vehicle during braking is used to rotate and electric motor that then
becomes a generator which provides electric current to charge the battery/capacitors while
providing added braking force.
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Deseribe TWO methods of generating clectricity.

Tracitionlly, electieity s generated by steam urbines. The stea s generated.
through heating water. Solar power essenally uscs a photoseasitive diode thet
generates clectic potential when exposed to visible light.

Heat soutces could also include coal, nuclear, geothermal, coal seam gas, methane
collection and solar fumaces.

Other technologies convert moving mass o electricity through a wibine.

Hydroeleatric water flows from a higher elttude through a pipe that directs the vater
onto turbine blades which tum generators that move conductors hrough a magnetic
field which produces an electic current.

Steam under high pressuce produced by col, gas, nuclear,oil fired boilers s directed
o the impellers of tubines that i generators 1o produce electric current.

Other methods include wind, tidal, geotherml to drive generators.
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‘What can be used to minimise significant losses in electrical power transmission cables?

A Very high current
@  Very high voltage
C. Very high resistance
D.

Very high capacitance
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Explain why three phase systems are preferred over single phase systems in most high power
applications.

The three-phase system has a number of other advantages over single-
phase systems:

«  asingle-phase circuit can be obtained from a three-phase supply by
connecting the electrical load between one phase of the three-phase
supply and the neutral (or common) point of the three-phases.. This
enables electricity distributors to supply some homes with single-
phase supplies, and others with three-phase supply, from the same
distribution network.

+ by connecting an electrical load between any two phases of the
three-phase supply, higher voltages can be obtained (415 Volts
between phases, as compared with 240 Volts from a single-phase to
neutral). Since power is proportional to the square of the voltage,
higher powers can be obtained from the phase-to-phase connection
than from the phase-to neutral (single-phase) connection. See figure
4.15. This is why large hot water systems and heaters sometimes
require a three-phase supply.

“A" phase

“B" phase r

Neutral I I 1
[ e

“C" phase

+ 415V — + 240V -
Phase to phase Phase to neutral
connection connection

Figure 4.15 Connections and voltages for phase to phase and phase to neutral
circuits

-+ itis possible to transmit three-phase power over long distances by
using only the three separate phase conductors (that is, without the
need to run a fourth neutral conductor: under certain conditions, a
new neutral connection can be made at the destination of the power
link). By comparison, three separate single-phase systems would
require six wires.

+ it can be shown that the three-phase system is more efficient in terms
of resistive losses than three separate single-phase systems for the
same net power transmission.
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Explain why transmission towers use strings of porcelain discs to support electrical
conductors.

Transmission towers use strings of porcelain discs to hold transmission lines so
that there is small chance of wires earthing on the towers. The further away
from conductors such as steel towers and the more porcelain between the less
likely it is for the current to come into contact with the tower.




image12.png
(b)  Name a suitable material for the manufacture of the insulating discs. Explain in terms of the
material’s structure why it is an insulator.

Aglazed ceramic would be best suited. It is an insulator as it consists of covalent bonds which have  _

no free electrons, therefore preventing electrical conductivity. Glazing also prevents water
absorption further increasing the insulating properties.
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At very high voltages, the phenomenon is even more pronounced. That
is why on high voltage transmission towers you will often see four small
diameter conductors in close proximity to each other on each phase of the
system. These four conductors give morg surface area than one larger
conductor, again enhancing transmission efficiency.

Single solid conductor  Multicore conductor. The  Multiple multicore
showing higher current  outer conductors have  conductor, High voltage

density on the more “skin” areathana  transmission lines use
circumiference, with single soid conductor of  spacers to separate
negligible currentin the  the same cross sectional  multiple conductors.
centre. area. The centre. Again, steel cores give
conductor is steel for tensile strength.
necessary tensile
strength.

Typical current densities in solid, multicore, and multiple multicore conductors
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Explain why transmission lines use several small diameter conductors instead of one large
diameter conductor for each phase.

Electrical conductors are subject to a phenomenon known as ‘skin
effect’. This phenomenon results in a non-uniform current density-across
el the section of a conductor. In particular, more current flows closer to the o
surface of the conductor (the ‘skin’) than it does down the middle. Thus

in conductors with large cross sections, the central core of the conductor

L is essentially wasted as negligible current flows there. el

Electrical conductors used in transmission lines (and distribution

= networks) are thus made-up of multiple thin strands twisted together. b
This gives more surface area (‘skin’) for a given diameter of conductor,
and the resulting conductor has effectively a lower resistance (there is
— more conducting material where it is needed) ¢ o 4




image1.png
Wk XsIsp




image2.jpg




image3.png
Why are high voltages used to transmit electrical power over long distances?
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Less electrical power is lost in transmission lines.
Blectrical power s consumed at these high voltages.
Itis easier to store electrical power in large quantities.

All electrical power is generated at these high voltages
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