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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers according to the n
paper.

4, Keep subsections of questions togethe!
et cetera.

6. Sketches and diagrams : ne in pencil and must be neat, reasonably
large and fully labelied.
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QUESTION 1

stae WO functions of each of the fqllowing as applicable to DC machines:
1.1 Brushes

1.2 Field winding

1.3 Laminated iron sheets

1.4 Main frame
1.5 Pole core
QUESTION 2

2.1

2.2 The current through the field coil
field resistance.

"he resistance of the armature circuit is 0,6 Q. The armature
d with 512 conductors and the useful flux per pole is 56 mWhb.

The motor back EMF in kV
The torque developed by the armature in kN.m

3.2 Name THREE components of a DC starter motor that can be affected by a
high starting current if it is not limited.

[10]

(4)

(@)

(2)
[10]

(3)
(4)

(3)
[10]
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QUESTION 4

4.1 Tests were performed on two identical 380 V, 178,6 kW generators. The
current between the machines is equal to the full-load current and an
additional 50 000 mA are taken from the supply.

Determine the approximate efficiency of each machine.

4.2 Briefly explain the term embedded brushes as applicable to DC

4.3 State ONE purpose of a shunt generator.

QUESTION 5
5.1 An alternating quantity is represented by the foli
i=47 Sin 314,2 1.

Determine the following:

5.1.1

Determine the frequency of the circuit.

6.2 The induced EMF is 22,5 V. A coil has an effective length of 400 mm and
moves at a right angle with a flux at 50 m/s.

Calculate the magnetic field density in Wb/m?.
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[10]
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QUESTION 7

7.1

7.2 State THREE effects of a low power factor.
QUESTION 8
8.1 A three-phase transformer has a delta-st:
voltage is 4,4 kV and the secondary pha
Calculate the following: :
8.1.1
8.1.2
8.2 Briefly describe

A 190 kW, three-phase alternating-current motor is connected in star and the
supply voltage is 440 V with a power factor of 0,91.

Determine the following:

7.1.1 The phase current of the motor

71.2 The phase voltage in kV

answer with a ne

(4)
(3)

(3)
[10]

(3)

(5)
[10]
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QUESTION 9
9.1 Name THREE mechanisms that are found in electrical measuring
instruments. (3)

9.2 Study FIGURE 1 below and answer the questions.

FIGURE 1

9.2.1 . Name the instrument in FIGURE 1 above.
19.22 . Name the part indicated by A.
9.23  Name the part indicated by B.
1024 Name the part indicated by C.

9.25 Name the part indicated by D
(6 x1) (5)
9.3 State TWO disadvantages of the instrument in FIGURE 1 above. (2)
[10]
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QUESTION 10

10.1 Change the following decimal numbers to binary and show all necessary
steps:

1011 11,5,

10.1.2 1525,

(4)
10.2 Subtract the answer to QUESTION 10.1.1 from
QUESTION 10.1.2 and leave the answer in binary numbe (2)
10.3 Draw the IEC symbols for the following logic gate
10.3.1 AND gate
10.3.2 NOR gate
(2x1) (2)
10.4  lllustrate, with the aid of a ne ha you understand by the term
reverse bias. No explanation i ' (2)
[10]
TOTAL: 100
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ELECTRO-TECHNOLOGY N3
FORMULA SHEET
Any other applicable formula may also be used.
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X, Ve=IxX,

X Z=RP+(Xo-X,)

X —-X
; Tan®= —~—*%
R

Lo

27. P=Vxl; P=I’R; P=L_
R
28. P =VICos6
29. Cose=§—; @sG:M
zZ VAor [/ ofkVA
30 I active | aktief = I COS@ ; ‘ reqctive { reaktief = ] Sin@
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31. P=VIiCos®
Q=VISino

30, fo_ 1

" 2xJLC
3 i 1
33. L= 1, +1,"; Tan 8 = &

43' Gjunt = Vmeler ; l K Rs =1,R

neom

44, N,=1 +1

45, | =—Vl—
R
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ELECTRO-TECHNOLOGY N3

QUESTION 1
1.1 Used to deliver v or collect v current from the armature of the DC machine.
1.2 Used for excitationv’ to supply the field flux

Induces field fluxv’
1.3 e Used to insulate sheet separately

e Keeps eddy current paths apart
1.4 e Protects the inner parts of the machine

» Forms the outer casing of the machine

e Supports the main field system. (Any 2 x 1 mark)
1.5 e Holds the field coils in position

e Increases the efficiency of the magnetic field
QUESTION 2
2.1 e For driving machines e.g. a printing press.

o In steel rolling mills

s |n guillotines

e In punch machines.

e In shearing machines. (Any 4 x 1)
2.2 | V.

"R

2.3 It is the magnetism which remains in the ironv even after the current has

been switched off.v’
2.4 e No volt relay

e Overload relay
Copyright reserved

T460(E)(N13)T

(@)

(@)

()

(@)

(2)
[10]

(2)

(2)
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QUESTION 3

3.1 Given: P=4;V=440V;1«=40 A; R«=0,6 Q: C = 2;,Z=512;® = 0,056 Wb

3.1.1 Motor back EMF =V -1 R,
= 440 - (40 x 0,6) v’

=416V v
= 0,416 kV Answerv’ (3)
3.1.2 Torque developed [T] = W
_ 0,318x40x512x4x0,056Wh v
2
=729,416 N.m v
=0,729 kKN.m —spAnswerv’ 4)
3.2 e Armature winding
o Commutator
e Brushes (3)
[10]
QUESTION 4
4.1 Given: V=380V; P=178,6 kW; |,=50 000 mA = 50 A; n="7?
Power = VI,
3
| = 178,6 <10 v
380
=470A .V
Efficiency [n] = d x 100%
yinl= I +1, ?
= 20 100%v'v
470+ 50
= 4/0,904 x 100%v
=95,079 % ___, Answerv’ (6)
4.2 e Brushes are ground with emery paper/sand paperv’ so that brushes take
the arc of the commutatorv’ to increase the total contact area of the
brushes.v
e OR To ensure maximum current flow
e OR The brushes are ground to take the shape of the commutator (arch) (3)
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4.3 o Battery charging
e Excitation for ac generator
e Where the distance from the generator to its load is short

QUESTION 5

51 Given: i=47 Sin 314,21

5.1.1

51.2

5.1.4

5.1.5

47 A (Answer)

w=2a
f= 3142 v
2x3,142

= 60Hz _, Answerv

i =47 Sin (314,2 x 0,001 x 57,3°%) v
= 47 Sin 18,004v
=14,627 A __, Answerv

Average value = 0,637 x 47
=29,939 A —3 Answer v

RMS value = 0,707 x 47
= 33,229 A——— Answer v

T460(E)(N13)T

(Any1x1) (1)
[10]

5.2 Mid-ordinate rule is to find the AVERAGE OR EFFECTIVE/ACTUAL/RMS
valuev” of a non-sinusoidal waveform. v/

Copyright reserved
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QUESTION 6
6.1 Given: R=55Q; C =45 uf; V,=240V; Z=7; F=71,=4A

z- Y 20,
I, 4A
=60Q —p V
Z= R*+X/
X. =+60°-55>v
=575V

=23,979 Q » ¥

Therefore: Xc= 1
210fC
F= 1
2x3,142x45x107° x 23,979

=147476 Hz_, Answerv (7)

v

6.2 Given: EMF=22,5V;L=400mm=0,4m:V =50 m/s

EMAX = Blv
B = 22,5V .
S0m/ sx0,4m

1,125 Wb/m* — Answerv’ (3)
[10]

QUESTION 7

7.1 Given: Input voltage = 440 volts; power factor = 0,91

7.1.1 Power = -\/§VL1LC0S€
_ 190000
L 3x440%091

= 273,967 AV
But I,=1, in the star connectionv’

Therefore | ,=273,967 A____, Answerv (4)

v

712, _#0,

PH ™ \/5

= 254,034 Vv
=0,254 KV ——5 Answerv’ (3)
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7.2 Large cables are required to carry a larger current.

Losses in the transmission lines increase (1° R).
The power factor decreases when kVA increases.
Switches, switchgear, transformers and instruments must be capable of

operating under the large current. (Any 3 x 1) (3)
[10]

e © © o

QUESTION 8

8.1 Given:V,, =V
V

o = 4,4 kV =4400 V [Delta connection] — Primary

. = 254V [Star connection] — Secondary

8.1.1 V,, = 3 254 Vv

=439,941 V__, Answerv (2)
8.1.2 Vi 1L,
Vth 1L
| = ]2L><V2ph
o leh
_ 520 Ax254V v
4 400
= 30,018 A — Answerv’ (3)
8.2 When a conductor cuts magnetic lines of force,v an EMF or voltage is

induced in the conductor.v" The magnitude of the EMF is directly proportional
to the rate at which the magnitude field cuts the conductor.v’

Vit /

sboey/

-
o~

/
y

direction of movement
~. /

pa e

(2 marks for correct sketch) (5)
[10]
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QUESTION 9

9.1 e Deflecting mechanism
e Controlling mechanism
e Damping mechanism

9.2 9.21 Dynamometer
9.2.2 Pointer
9.2.3 Balance weight
9.24 Moving coil
9.25 Fixed coil

9.3 e It has a non-linear scale (uneven)
e |t is expensive.

QUESTION 10

10.1 10.1.1 211 remainder 1

518 remainder 1
remainder 0

22 remainder 1

211

11,5, =1011,1, 5 Answerv

10.1.2 2115

517 remainder 1
remainder 1 05x2 =1

213 remainder 1 v/

2|1 remainder 1

15,25,, =1111,01, _, Answerv

10.2 1111,01 v
- 101110
0011.11, —> Answerv
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(5x 1) ()

(2)
[10]

(2)
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10.3 10.3.1

A
B

L — .

& t———o Output
[ I |

10.3.2

AND gate

F S |

Z| o—

NOR gate

10.4

{No current flows)
P N

_lecoreee:-
9€0,660!- o+
~10001060;"

L.

.

i

i

Increased depletion layer
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v'vfor correct sketch

REVERSE BIAS

TOTAL:

(1)

(1)

(2)
[10]

100



