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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers according to t ! used in this question
paper.

4, Where applicable, answer:
Code of Practice SANS 1

Write neatly and le
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QUESTION 1: CONDUCTORS AND CABLES

1.1 Indicate whether the following statements are TRUE or FALSE. Choose the

answer and write only 'true' or 'false’ next to the question number
(1.1.1-1.1.5) in the ANSWER BOOK.

1.1.1

1.1.2

1.1.3

Since air acts as an insulator, it is cheaper to install cables in the
open air because the cables need not be covered wi

The best way to prevent cables from being hlt by fi
the cables in ducts.

If the ground is not rocky, the best way “
to bury them.

Once ducting exists, it is cheape:

The terminals

The insulated screw connectors

(2x1)
2.2 Compare disconnectors, relays and contactors under the following headings
and present your answer in table format:
2.21 Construction
222 Uses
(2x3)
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(2)

(1)
[11]

(2)

(6)
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2.3 Explain what happens within a thermal magnetic type circuit breaker under
the following conditions:

2.3.1 Operation on overload
2.3.2 Operation on short circuit
(2x2) (4)
[12]
GUESTION 3: DC MOTORS AND STARTERS
3.1 Draw the load characteristic of a shunt motor. Label b (2)
3.2 What is the main advantage of a shunt motor? (1)
3.3 What is the main disadvantage of a shu (1)
3.4 Draw a circuit diagram showing h ield coil of a shunt
motor is connected to the suppl y as well as current flow in
the circuit. (2)
5
S | S/:*\ 3 gg g 2 § 1 %
Sunply g i‘ § H ! i
( | { { i {
FIGURE 1: MOTOR STARTER (3x2) (6)
[12]
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QUESTION 4: AC MOTORS AND STARTERS

4.1 Name TWO types of rotors found in induction motors.

4.2 Rearrange the following statements so that they effectively describe the
sequence of events that makes the rotor turn. Write only the question number
of each statement in the correct order in the ANSWER BOOK. Do NOT copy

the sentence.

421

4.2.2

4.2.3

4.2.4

property from harmful earth fault currents.

Because the rotor windings are short-circuited, the EMF induced i
these windings will cause current to flow in them.

The supply to the motor creates current f

The stator coils produce
rotor windings.

52 A floating earth on a portable appliance is a zero-volt connection point.

5.2.1 What should be connected to this point?

522 Name the appropriate protection method that must be used to
prevent an electrical shock if the floating earth accidentally
becomes live.

(2x1)
53 Describe what must be done with electrical equipment that has metallic

frames and/or metallic enclosures, to prevent a dangerous electric shock.
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(4)

(3)
(2)

(1)
[18]

()

(2)

Please turn over



(11041872) -6- T440(E)}(M25)T

5.4 A distribution system consists of overhead lines and an outdoor substation.
The outdoor substation contains switch disconnectors, surge arrestors,
overload protection and star-delta transformers.

Describe how the following installations are earthed:

541 The overhead lines

5.4.2 The whole substation

54.3 The transformers

(6)

[12]
QUESTION 6: PROTECTION

6.1 Explain how a core balance earth-leak rotects against earth
faults. (4)
6.2 State how phase-imbalance protect ivate (2)
6.3 (1)
6.4 (2)
(1)
[10]

Name ONE other instrument that is also connected in this manner.
@2x1) (2)

Draw a circuit diagram to show how a wattmeter is connected to a single-
phase system. (4)
[61
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QUESTION 8: TRANSFORMERS

8.1 A 100 kVA, ideal single-phase transformer's secondary voltage is 220 V. The
supply to the transformeris 11 kV.

Calculate:

8.1.1 The turns ratio

8.1.2 The value of the primary current at full load

8.1.3 The maximum secondary current
(9)
8.2 The primary of a 3-phase transformer is connected
Calculate the phase voltage if the primary line curre 57,74 A and the
supply is 380 V. (3)
[12]
QUESTION 9: ELECTRONICS
9.1 Draw a neat, fully label of a full-wave bridge rectifier built
with FOUR diodes. ‘ (4)
9.2 Give any THREE (3)
9.3 Explain hyristor operates as a power controlling device. (3)
[10]
TOTAL: 100
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ESTION 1: SWITCHGEAR, CONTACTORS AND RELAYS

1.1 The purpose of a circuit breaker is to automatically disconnectv” an appliance

or circuit from the supply in the event of an abnormal condition such as an
overload.v

OR

A circuit breaker may be used as a main or local switch disconnectorv’
provided that it complies with the standards for a disconnector.

OR

A circuit breaker has a set of contacts that can be opened wide enough to

stop the flow of current, v* OR isolate a circuit, OR trip when there is an
overcurrentv’, etc. (2)

1.2 A disconnect switch must be connected on the supply side of the circuit
breaker. v

OR

A disconnect switch should be connected between the supply and the
circuit/load.v )

1.3 1.3.1 Relayv
1.3.2 Contactorv’

1.3.3 Isolator OR disconnect switch v

3

1.4 1.4.1 In a thermal magnetic type MCB, the bi-metal strip heats up
quickerv" and bends quickerv’ when subjected to an overload
current of 400%. The trip time will therefore be quicker. v (3)

142 In a magnetic type MCB, the electromagnetic forcev” with which the
piston will beattracted when the coil carries an overload current of
400% will be greater because of the stronger magnetic field
created. This will force the oil quicklyv through the holes and the
piston can then assist in tripping the mechanism with a shorter (3)
delay time.v’ [12]
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ELECTRICAL TRADE THEORY N2

QUESTION 2: CONDUCTORS AND CABLES

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.1

Kv
Fv
Av
Jv
Bv
| v
Gv
Cv
Hv
Dv

Ev

(11 x 1)

QUESTION 3: DC MOTORS AND STARTERS

3.1

3.2

Conyriaht reserved

3.11

3.1.2

3.1.3

3.21

3.2.2

3.2.3

Field windings produce the magnetic field that will interact with the
armature’s magnetic field.v’

Pole shoes distribute the flux evenly over a wider armature area
OR keep the field coils in place.v’

Brush-gear holds the brushes in position and pushes them against
the commutator.v" OR

The brush-gear houses and isolates the brushes from the casing.
(3x1)

The field windings are in parallel with the armature in a shunt
motor.v’

The field windings are in series with the armature in a series
motor.v’

The shunt coil is in parallel with the armature and the series coil in
series with the combined shunt and armature.v’

@x1)

[l

(3)

©)
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3.3.1 Falsev
3.3.2 Falsev’
3.3.3 Falsev
3.34 Falsev’
(4x1) 4
3.4 Correct shape of curve = 1
Correctly labelled axis = 1
.
=
]
L
W
Loy (2)
[12]

QUESTION 4: AC MOTORS AND STARTERS

4.1 411
41.2

41.3

4.2 421

422

423

Copyright reserved

The stator produces the main magnetic field.v’
Slip rings transfer current to and from the rotating coils.v’

Terminal box houses the coil terminals so that connections to them
can be made inside the box.v’

B x1)
Energy is transferred magnetically from the stator to the rotor.v’

The resultant magnetic field rotates around the stator frame in
induction motors because of the 120° (electrical) phase
differencebetween the three-phase voltages as well as the physical
angle (around the stator) between the coils.v

The supply frequency and the number of poles determine the
speed of rotation of the magnetic field.v’

@x1)
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4.3 Stator coils & B Meggerv’

¢ <
‘ O—r\ Leads
\ ___..__._. 4\_\
- Earthv

Disconnect the stator coils. ¥ Connect one
megger lead to one side of the stator coil of the
motorand then connect the other lead to earth.

¥

The reading should be above 500 kQ. v (5)
4.4 Running capacitor ' correctv' v’
Starting capacitor
Lo \ - 2 opeey cap +centr.
{ . / ;
= / switch v/
Running //ﬂ\“\ é /
G - ) o d
winding i Rotor ::? "£ T « 2" capv
{ \\“,./ |
N oo | NYY\-l——-————-
,«-‘/
Auxiliary winding
(4)
[15]
QUESTION 5: EARTHING
51 51.1 The purpose of earthing is to guard every electrical installation,
machine, and appliance apparatusv” against the effect of leakage
currents, static charges or lightning dischargesv’. (2)
51.2 A floating earth point is where non-current carryingv’ conducting
parts are connected together, thus forming a common
zero voltv potential. (2)
52 5241 Protective conductor forms part of a low-voltage supply and
connects the source earthv” to the consumer’s earth terminalv’. (2)
52.2 Bonding is when all non-current carryingconducting parts are
connected together by means of clampsv' and an earth continuity
conductorv'. (2)
53 Earthing of the power systems such as the star point of transformers and
alternatorsto _provide surge protection v" and for other protection devices to
function properly.v’ (2)
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b4 Where — in substations normally buried underground.v’
For what purpose - to provide a good earth (effective earthing).v’ (2)
[12]
QUESTION 6: PROTECTION
6.1 6.1.1 In a multiphase installation, the loads connected to each phase
should, as far as is practical, be balancedv’. )
6.1.2 Varistors are non linear voltage dependant resistorsv’. M
6.1.3 The purpose of an earth leakage relay is to detect an earth fault v/
and to automatically disconnect the installation or circuit from the
supplyv’ (2)
6.1.4 Earth leakage protection must disconnect when the imbalance
between live and neutral is in the range of 15mAv to
30mAYv. (2)
6.2 6.2.1 Surge arrestors are devices that will, once their rating is reached,
provide a path for currents caused by surgesv and overvoltages fo
flow to earth v, (2)
6.2.2 HRC fuses are high rupturing capacity fuses that open the circuitv’
when the fuse rating is reachedv’.
(2)
[10]
QUESTION 7: MEASURING INSTRUMENTS
71 7141 Measures effective power consumed in kWh and the highest
average power in kW (or kVA) during the time period of metering.
v
71.2 Measures frequency in Hz in AC supplies or circuits. v/
7.1.3 Measures power or the rate at which electrical energy is consumed
in watts. v’
(3x1) (3)
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7.2

ELECTRICAL TRADE THEORY N2

Both types of connections accepted
Current coil in series. v/

Wartmeter nr\\ \ Voirage coil
walti- hour merer

WJ&JJ/

i Curmnt coi =

|
| — Lo

Loed

Voltage coil in parallel. v' Supply and load. v/ (3)
[6]

QUESTION 8: TRANSFORMERS

8.1

8.2

8.3

8.4

8.5

The primary phase voltage = The primary line voltage
Vopn = 11000V v
=11 kV (must have units) )

The secondary line voltage = The secondary phase voltage xv3
=381V v (must have units) )

The primary phase current =1, A3

=69,28 AV (2)

The secondary phase current = The primary phase current x turns ratio
turns ratio = Vp pn/Vs phv’

= 11 000/220
= 50:1 v
Thus lsph = 69,28 x 50v
= 3464A vV (4)
The full-load rating = vV3x VoL x Ip1v
=+/311 000. 120 v
=2 286 307 VAV
= 2,286 MVA (3)

[12]
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QUESTION 9: ELECTRONICS

9.1 If a large voltage supply is connected to the collector circuit, the base can
control the large collector-emitter voltagev’. A small base to emitter voltagev’
controls the amount of current that flows through the collectorv’. For linear
amplification the transistor must be biased midway in the active region to
avoid saturationv’. (May use sketches or graphs to explain voltage
amplification.) (4)
9.2 +10V 4 Supply + ¥
Input +
Output v
3)
9.3 Alternating voltage regulation, inverters, motor control, etc.v’ (1)
9.4 A thyristor blocks reverse current and only allows forward current once it
receives a + pulse on the gatev'. It remains on as long as the anode is more
positive than the cathodev'. (2)
[10]
TOTAL: 100
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