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QUESTION 1
1.1 Air gapv'v’
1.2 Centrifugal forcev'v’
1.3 Interpolesv' v/
1.4 Instantaneous valuesv'v’
1.5 Damping torquev'v’
(6x2) [10]
QUESTION 2
2.1 A generator in which the series and the shunt field coils are connected in such
a way that the fields support each otherv’ to produce more magnemotive
force. v (2)
2.2
A\ iz
_ | sh
an o -
+ [ 1 !
L I,/" i)
v | O E. | —{ Shunt
A gl Armatureﬁ, < *j Field
D Mg g —}

Shunt Wound Generator

(1 mark each for the armature, the shunt field and the load) (3 x 1) (3)
(1 mark for the correct sketch) (1)

2.3 p=2,c=2,V=220V,l,=80A, Ra=0,45Q, Z = 680 conductors,
® =20 mWb

E_2p®ZN
" 60c

E=V+ILR,
= 220 + (80)(0,45) v
= 256 /v’

60 Ec
N'2p@z

60 X256X 2
= 2X2X0,02X680

= 564,706 r/minv’ (4)
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[10]

QUESTION 3

3.1 Speed control of a series direct current motor by connecting a diverter across

the armature.
- . l. R
+ Series field '

"1

Armature diverter method

Divertor

(1 mark each for the field, armature and diverter) (3 x 1) (3)
(1 mark for the correct sketch) (1)

3.2 A no-volt relay ensures that the starting handle is replaced to the off position v’
when the supply is cut off.v’

OR
A no-volt relay automatically disconnectsv’ the motor from the supply in the
event of the supply voltage dropping belowv” the rated value. (2)

3.3 V=200V, L =50A, Rs=0250Q, Rse=0,4 Q, N = 890 r/min, ® = 29 mWb
I = Ia =|se= 50 A
E = V— (Ia Ra + Ise Rse)
=200 — (50 x 0,25) — (50 x 0,4) v
=167,5Vv

E

N=1o

167,5

(890)(0,029) d

= 6,489 v (4)
[10]
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QUESTION 4
4.1 411 True
41.2 False
41.3 True
414 True
(4 x1) (4)
4.2 V=250V, |=26A, (W-S)=35kg x 9.81 =343,35N
N =600 r/min,d =550 mm, r=275mm =0,275m
4.2.1 P.= VI
= (250)(26)v
=6,5 kWv (2)
422 p _2naNr(W-=S)|
o 60
. [27]16001(0,275][(35x9,81)] ,
60
= 5,933 kWY (2)
423 P
n=—"x1007]
5,933X1000 0 0
=———X100/.=91,277
6500 A A
v
OR
2nN(W—S)Xr « 100
271X 600X 343,25 %0,275 % 100
60 <250 26
- v
= 91,272% VY (2)
[10]
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QUESTION 5

5.1 The effective value (r/min value) of an alternating current is the value of the
alternating current that produces the same amount of heatv' as its direct
equivalent.v’

5.2 er=36V

er= 10,5V
es=16V
ey = 18V
€5 = 10,5V
€6 = 2,7V
5.2.1

5.2.2

5.2.3

Copyright reserved

The r/min value

|

el’+e2’+e3’+ed’+e5°+e 6’

n

_ \/3,62+10,52+162+ 18°4+10,5%4+2,7°

6

_ \/820,75 v

6

=11,696 Vv’

The average value

el+e2+e3+ed+e5+eb6

n

3,6+10,5+16+18+10,5+2,7
3y y 3y )y //

6

=10,217 Vv

The form factor

Er
Form factor=——

ms

avg

. 11,696 v
10,217
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$1,145v

[10]

6.1

—ﬂ

j '\t-}
Iq Ve

(1 mark each for the current and the voltage) (2 x 1) (2)

6.2 R=585Q,C=160 yF, V=150V, F =50 Hz

6.2.1

6.2.2

6.2.3

6.2.4
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The current through the resistor

_Vv _10 ,
Ir= R = 55\/—2,727A~/

The current through the capacitor

1 1
= -_ = v
XC 2nFC  (2m)&d 19,8940

.= vV 150 .
C™ xc ~ 19,894

=754AV
The total current flowing in the circuit
_ .72 2
I=\I%+ 12

=\2,727% + 7,4 ,
=8,018 AV

The impedance of the circuit

,_ V. _ 150

Ir 8,018 - 18708 Q v

(1)
[10]
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QUESTION 7

l=15A, V.=350V, Cos 6 = 0,8 lagging

7.1

7.2

7.3

7.4

7.5

The voltage across each phase winding

Vph = VL= 350 V (delta connection)

(1)

The current flowing in each phase winding

I I, 15

= L_22-866A
P33

The power input to the motor

P:=JE\A|LCOSG

P = /3 (350)(15)(0,8)
=7274613W OR 7,275 kW

The reactive power of the motor

Cos 6 =0,8
0 =Cos'0,8
= 36,87°
C2=\E§VJLSWIG

= /3 (350) (15) (sin 36,869)
= 5455973 VA, OR 5,456 KVA,

The full-load efficiency

Po=6 kW

p
r)=?’><100% OR

1

::§999X100%)
7275

= 82,474%
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(2)

(2)

(3)

POU[’
n=—"%100%
P

in

_ 6000

=2 % 100%
7274 ,613

= 82,479%
(2)

[10]
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QUESTION 8
8.1 S =250 kVA, V)= 5,5 kV, V2= Vaphy= 350 V, N2 = 90 turns
8.1.1 The primary phase voltage

V1, 5500
=—L=22"_3175kV
W3 T V3 (1)

8.1.2 The secondary phase current
S=3V, =t

Vv

S (250 x10%)
Lyyy=—7 = ———= =412,393 A
"BV, T VB(350) |

12(L) 412,393
I, ,=——=—"22"2-238,095A
T3 T B (3)
8.1.3 The number of primary turns

N
N,=V,,——=3175 D | —g16wrns

Vaip) 350 (2)

8.14 The output power if the load has a power factor of 0,86
P,=v3V,I,cos & =+3(350/(412,393)(0,86 |=214,99 kW
OR
P,=3V I cos @=(3)(350/(238,095)(0,86|=214,99 kW

8.2 e Motor starters for large induction motors
e Voltage boosters (2)
[10]
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QUESTION 9

9.1

9.2

9.3

9.4
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e Attraction-type instrument
e Repulsion-type instrument

I,=I;—1,=55-20x10 >=548AvY

. _ IR, [20x107/(65]
L 5,48

=0,237Q vV

The secondary side of instrument transformers must be earthed to ensure
immediate dischargev” to the ground of any harmful energy.v’

An ammeter connected to measure the current flow through the load

Ammeter

Source

+
T

Load

(1 mark each for the ammeter and the load) (2 x 1)
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(4)

(2)
[10]
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QUESTION 10

10.1 e The current gain is high
e |t has a very high input impedance and a low output impedance
e Voltage gain is slightly less than 1 (Any 2 x 1)

10.2 IEC symbol for a NOT gate

A — O— v

(1 mark each for the input and output terminals) (2 x 1)
(1 mark for the correct sketch)

10.3 Add the following binary numbers and convert the final answer to a decimal
number.

10102 and 1101,
1010
+ 1101
=10111;
VNN~V (Y% a mark for each digit)
101115= (1% 29 + (0% 2%) + (1% 22) +(1x 21) +(1x 2°) v/

=16+0+4+2+1v
=231

TOTAL:
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(2)

(5)
[10]

100



