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Ql (a) Summ arize three
substation.

BEF 25503

(3) main features available in the primary distribution

(3 marks)

(b) Justiff the purpose
important elements

for the size and
to be considered

shape of the metal conductor
in designing the busbars.

to be among

(5 marks)

(c) Typically at the entrance point of utilization, the distribution electrical power
lines are carried either a three-phase or single-phase AC live voltage, together
with a ground or neutral line used for protection purposes.

(i) Construct the schematic diagram of three-phase four wires system referred
from the source.

(5 marks)

(ii) Construct the typical system and equipment grounding connections inside
a premise being supplied with single-phase two wires AC lines.

(7 marks)

full schem atic diagram of the

(3 marks)

Q2 (a)

(c)

(b) Propose the appropriate circuit breaker placements and the zone of protections for
a power system network shown in Figure Q2(b).

(7 marks)

Summarize a general working concept of the voltage and the cunent transformers.
(4 marks)

Consider a three-phase, 50 MVA power transformer is connected with a cunent

transformer based on the differential protection style. Their rating data is stated in

Table Q2(c).

(i) Analyze the circuit by providing a

equipment connections.

(ii) Analyze the relay current level at full load capacity.

current setting to allow

(5 marks)

1.3p.u overload

(l mark)

(iii) Analyze the minimum relay
condition.
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Q3 (a) Calculate the ABCD constant for transmission line model that is 50 km long and

operates at 50IIz. Series resistance and inductance of the ffansmission line is 0.2

O/km and 0.3183 mFVkm.
(5 marks)

transmission line is 150 km long
the following positive-sequence

r:0.1I Olkm
x:0.90 Q/km
y:5.0 x 10-6Slkm

Given the voltage at the receiving end of the transmission line is 200 kV;

(i) Calculate the values of series impedance and shunt admittance of the
transmission line.

(2 marks)

(ii) Calculate the sending end line to line voltage if the transmission line is
supplying rated apparent power at unity power factor.

(8 marks)

(iii) Calculate the efficiency of the transmission line.
(5 marks)

(b) A 220 kV,200 MVA and 50 H4 three-phase
completely transposed transmission line has

impedance and admittance:

Q4 (a)

(c)

Determine the daily average load demand of Factory X
as in Table Q4(a).

having its daily load profiling

(5 marks)

(b) Calculate the mass of uranium fissioned per hour when an atomic reactor delivers
300 MW power if due to fission of each atom e2lJ"", the energy released is 200

MeV. Given 1 MeV: 1.6 x 10-1n J.

(5 marks)

(i)

(ii)

Differentiate between the horizontal-axis and

turbine systems.
vertical-axis Upe wind

(4 marks)

Explain briefly the operation of binary cycle (geothermal) energy
generation system with the aid of appropriate diagram.

(6 marks)
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Q5 (a) By referring to the circuit shown in Figure QS(a), two parallel loads of Zrl20 Q
and, Zr:15 + j20 O are connected across 250 Vr'os, 50 Hz source.

O Calculate the total real and reactive power, the power factor at the source
and the total current.

(6 marks)

(ii) Propose a suitable capacitance value for the capacitor that will be

connected across the loads in order to improve the overall power factor to
0.9lagging.

(4 marks)

(b) A Y connected synchronous generator rated 100 MVA, 13.2 kV has a rated

impedance of R : 5Yo and X,: 80Yo.It is connected to a jlO O transmission line
through a 100 MVA, 13.8/120 kV, A - Y three phase transformer. The rated
impedance for the three phase transformer is R: ZYo andX= tYo.

(D Construct the one line diagram of this system.
(l mark)

(ii) Outline the new impedance diagram for this system by using 200 MVA
and 120 kV at the transmission line as base.

(9 marks)

END OF QUESTIONS -
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FTGURE O2(b)

TABLE O2(c)

Equipments Primary Circuit Secondary Circuit

Three-phase Transformer (Tl ) t32kvlL ll kv lY
Current Transformer (CT) 500 Al 5A lY 5000 Al 5A I L
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TABI,E O4(a)

250 Vr^ /
f : 50 Hz\

FIGURE O5(a)

TIME POWER,P
(kwPERHOUR)

9am-llam 200
1l am -3 pm 100

3 pm -6 pm 300

6pm-10pm 500

l0pm-lam 50

I am -6 am 250

6am-9am 100
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