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Answer ALL the questions.

Read ALL the questions carefully.

Number the answers according to the numbering system ,,,mmm in this question
paper.

Where applicable, answers mus accordance with the SABS (SANS)

Answers must be givenito two decimal places.

Write neatly and legib

Copyright reserved

Please turn over

Downloaded from www.mycourses.co.za


https://www.mycourses.co.za/

son e T A I I A =

1.4  Answer the following questions on in

1.4.2
1.4.3
1.4.4 Name a load << h 10 inductance when coupled to an AC supply.
(4x1) (4)
[11]
QUESTION 2: SWITCHGEAR, CONTACTORS AND RELAYS
a relay. 2)

distribution of power from power stations to consumers, electrical
om a 3-phase 11 kV alternator, is transformed to 132 kV for long-distance
sion. At the substation it is transformed back to 11 kV, and then to a 3-
hase 380 V 4-wire and to single-phase 220 V 2-wire systems. Show by means of
how this is done in practice. Assume that there are consumers that need a
se supply while others require single-phase supply. (6)

2.3 Overhead conductors are not covered with insulating material. State the two main

purposes of the insulators used in this type of electrical distribution systems. (2)
2.4 Name TWO methods to minimize damage caused by arcing in circuit breakers. (2)
. | [12]
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—  spacers
— end plates

State one application of this type of motor.

f a series motor as the load decreases.

4.1.3 State why single phase motors are not all similar to this type of motor.
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QUESTION 5: EARTHING

5.1

State which TWO parts of the earthing ould be connected to the

consumer’s earth terminal.

5.2 The cable sheath is being used as the earth gontinuity conductor. The cable is to

5.3 State what must be done with th

be joined. Explain how earth continuity
metal joint box.

aintained'if the joint is made inside a

earth conductor of a three-core cable that is

ods that are mounted on the highest points above the

(3x2)

1swer the following questions on phase-imbalance protection:
6.1.1 State the purpose of phase-imbalance protection
6.1.2 State what equipment requires phase-imbalance protection

6.1.3 Explain how three-phase overload relays protect circuits against single
phasing.

L9l

()

)

(1)

(6)
[11]

(1)
(1)

(@)
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7.2 Draw a neat, fully labelled circuit diagram to show h wattmeter is connected
to a single-phase system. Assume that the w er is rated for the high voltage
and current present in the system. Label the coils of the meter.

QUESTION 8: TRANSFORMERS

orimary and a star-connected
supply. The secondary-phase

8.2

8.3 ent when it draws its full load current of 120 A from the

mwwmmms the construction of a transistor.
9.3 Explain how a SCR is triggered.

9.4 Draw a neat, fully labelled circuit diagram to show how full-wave rectification can
be obtained using two diodes and a centre-tap transformer.

TOTAL:
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Ip =1+ N&N\&.

Series Resistors/Serieresistors

Downloaded from www.mycourses.co.za


https://www.mycourses.co.za/

Copyright reserved

NATIONAL CERTIFICATE

AUGUST EXAMINATION

ELECTRICAL TRADE THEORY N2

22 JULY 2014

This marking guideline consists of 8 pages.

Please turn over

Downloaded from www.mycourses.co.za


https://www.mycourses.co.za/

DA~ LR LTS A>D< 2X Av

1.3 1.3.1

1.3.2

1.3.3

1.4 1.4.1
1.4.2

1.4.3

1.4.4
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The total current the cable has to carry (not the true power, but the
kVA). v

Make sure the voltage drop across the cable does not exceed 5%
of the supply voltage. v/

The timev'that the cable has to carry the expected fault current
without any damage.

A change in flux around the coil / conductor induces an emf v’

It is the same phenomenonv’

Any coil of conductive materialv’ OR any conductor under the
influence of a changing magnetic field

A pure resistor or capacitorv’
(4x1)

(2)
(1)

(1)

(4)
[11]
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.1 Ine prushes v ana the bushes v (bearings). (2)

3.2 3.2.1 Shaftv’,
3.2.2 Spacersv'.
3.2.3 Commutatorv’.
3.2.4  Armature windingsv'.

(4 x1) (4)

3.3 Motor starters are used to connect the motor to the supplyv’ and to protect the (2)

motor against overloadingv’. The motor starter also protects the operator against
the motor restarting after power outages.

3.4 The speed increases exponentially v' to dangerous levels v'. (2)
3.5 Reverse either the field vor the armature connections v. (2)
[12]
QUESTION 4
4.1 411 _
w \\}z/m M L 7
5N S
" ey
9%k, x,.&,\ .
o
Auxitiary winding
Sketch correct (must have 2 caps)v'v’
Any 2 labelsv’ (4)

4.1.2 The motor supplies a more constant torque during starting and
running. v’ (1)

(1)
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4.2.4  Automatically controlled motors must be manually reset before allowing
restart. v/

4.3 The rotor has a shaft and the metal core is made up of steel laminations. v" There
are conductive bars on the surface of the core. v’ These bars are shorted together by
conductive plates at both ends. v/

QUESTION 5

5.1 The consumer earth continuity conductors v* and the earth lead (protective
conductor) providing continuity to the suppliers earth/earth electrode. v

5.2 The cable sheath is tightened to the metal joint box by means of a metal
gland. v The metal gland puts enough pressure on the wire armouring to
ensure continuity. v' The joint box’s paint must be removed under the gland to
ensure continuity. v (The answer must show how earth continuity is
achieved)

5.3 Electrical appliances that have floating earths need not be earthed. Rather
use a two core cable or tie off earth conductor to prevent it from touching live
conducting parts. v

5.4 541 The transformer windings can only be earthed at the star point v of
the star winding. v

54.2 The metal enclosure of the transformer must be connected with an
earth continuity conductor v'to the earth terminal or directly to the
earth electrode/ mat. v

5.4.3 The lightning rods that are mounted on the highest points above
the substation must be connected with an earth continuity
conductor v to the earth terminal or directly to the earth electrode/
mat. v'(answers must ensure earth continuity to earth)

(3x2)

(1)

(3)
[15]

()

()

(1)

(6)
[11]

Copyright reserved Please turn over

Downloaded from www.mycourses.co.za


https://www.mycourses.co.za/

6.3 Valve arrestors are found in high voltage distribution networksv' as
protectionv” against voltage-surges caused by lightning strikes.

6.4 The four main components that make up the bi-metal type relay are a heating
element, v'a bi-metal stripv/, snap action contactsv’ and a reset devicev'.

QUESTION 7

7.1 The product of power and timev’ (energy) determined when a disc connected
to a metering unit is rotated through a magnetic field v' The speed of rotation
is proportional to the power consumedv’. The number of rotations in a certain
time represents the energy consumed.

7.2

ihi reserved

current coilv’

Supply

voltage coilv’

Award ONE mark for either supply OR load v

(2)

(4)
(1]

(3)

(3)
[6]
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12.1 v

The primary phase current =1, 2 ER4
loon = 1203
=69,28A v
69,28 x 12v/
831,38A v

H

8.4 The transformer rating in MVA =3 xVp x Il v

=+3 132 000.120.10°% v
= 27,44 MVA v

QUESTION 9

9.1 A diode conducts when the anode is more positive than the cathode (The diode
will have a low resistance when forward biased) v'.
High resistance when reverse biasedv’.

9.2 A trsnistor is made up of three layers of P- and N-type semiconductor materialv’.
Connecting leads are connected to the 3 layers to connect to external circuitry.v’
The leads are identified as a Collector, Base and Emittor.

9.3 A pulse on the gate will switch it onv’, provided the anode is more positive than
the cathodev'.

9.4

Transformer

correcty’ Direction correct¥’

ac input Sketch correctv’

o

Wiring correctv’

TOTAL:
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