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INSTRUCTIONS: Answer Question ONE and any other TWO questions.

QUESTION ONE (30 MARKYS)
(a) Discuss any four advantages of a three phase miagke-phase power supply system.
[4 Marks]
(b) Outline three causes of low power factor and tidisadvantages of low power factor in
electrical power system networks. [arks]
(c) A power station has the following daily load cydiiot the load curve and load duration curve.

Also calculate (i) the energy generated per daylo@gd factor. [7 Marks]

Time (Hours) | 0-6 | 610 | 10-12 | 12-16 | 16-20 20-24
Load MW) | 40 | 50 60 50 70 40
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(d) Each phase of a star-connected load consists ohagactive resistance of 1Q0dn parallel
with a capacitance of 31.8 pF. Draw the circuit @attulate the line current, the power
absorbed, the total kVA and power factor when coteteto a 416 V, 3-phase, 50 Hz supply.

[7 Marks]

(e) An existing 400kV, 3-phase AC line transmittingayer of 1000MW is converted to bipolar
DC line. Estimate the DC voltage/pole and DC liogsks, if the resistance of each conductor
is 0.012. Assume p.f. = 0.90. [6 Marks]

QUESTION TWO (15 MARKYS)

(a) Outline any three factors that are considered veeanding on the tariff structure. [3 Marks]
(b) A bipolar two terminal HVDC link is delivering 1080V at £500kV at the receiving end. The
total losses in the DC circuit are 50 MW. Calculdte following:
I. Sending end voltage.
il. Voltage in the middle of the line.
[5 Marks]
(c) A single-phase motor operating at 400V, 50 Hz dratu3A at a power factor of 0.7 lagging.
Draw the circuit, phasor diagram and calculatecdq@acitance required in parallel to raise

the power factor to 0.9 lagging. [7rig

QUESTION THREE (15 MARKY)

(a) Outline any four advantages of high voltage DC graission over AC transmission.
[4 Marks]
(b) With aid of a clearly labelled diagram, explain Bipolar HVDC direct link.  [5 Marks]
(c) In the circuit shown in Fig. Q3(c), determine threelcurrent and circuit total power.
[6 Marks]
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Fig. Q3(c)
QUESTION FOUR (15 MARKY)

(a) With the aid of a detailed diagram, explain the eanajomponents of HVDC transmission
system. [8 Marks]
(b) The equipment in a power station costs Ksh1,56080@Dhas a salvage value of Ksh 60,000

at the end of 25years. Determine the depreciatied o the equipment at the end of 20 years
on the following methods :

I.  Straight line method.

ii.  Diminishing value method. [7 Marks]

QUESTION FIVE (15 MARKYS)

(a) Briefly explain why electrical power generationtsia should have high load factor.
[3 Matk

(b) A factory operates at 0.8 p.f. lagging and has athip demand of 750 kVA. The monthly
power rate is Ksh 8.50 per kVA. To improve the pofaetor, 250 kVA capacitors are installed
in which there is negligible power loss. The instlcost of equipment is Ksh 20,000 and
fixed charges are estimated at 10% per year. Gakethe annual saving effected by the use of
capacitors. [6 Marks]

(c) A 50 km long transmission line supplies a load dBA at 0.8 p.f. lagging at 33 kV. The
efficiency of transmission is 90%. Calculate théuwee of aluminium conductor required for

the line when a 3-phase, 3-wire system is used spheific resistance of aluminium is 2.85 x

108Q m. [6 Marks]
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