Department: Elec. Power and Machines Engineering
Total Marks: 120 Marks

Tanta
University

Title: Electric power engineering (2)
Date: 19, June 2010

Faculty of
Engineering

Course Code: EPM2207
Allowed time: 3 hr

Problem number (1)

Year: Second year
No. of Pages: (2)

(40 Marks)

a) Starting from the equation: (Vs = A Vr + B Ir), deduce the receiving-end power

circle diagram. Explain how you can use this diagram to illustrate the sending-end
power circle diagram.

(15)
Tr1

b) For the network shown, the data of the

Tr2

J 10

G2

G1

system equipments are as follows:

J 10

J 10

Tr1: 20 MVA, 11/110 kV, x=J0.12 p.u.
G1: 20 MVA, 11 kV, x=J0.4 p.u.

Tr3

Tr2: 10 MVA, 6/110 kV, x=J0.15 p.u.
G3

G2: 10 MVA, 6 kV, x=J0.35 p.u.
Tr3: 5 MVA, 3/110 kV, x=J0.1 p.u.

G3: 5 MVA, 3 kV, x=J0.3 p.u.

Draw the impedance diagram for the network assuming bases of 20 MVA and 11
kV in the G1 area.

(15)
J 0.3 (2)

c) Derive the bus admittance matrix for the

(1)

network shown. Calculate the node
voltages for the four buses 1- 4.

J 1.1

Problem number (2)

(40 Marks)

a) Aided with phasor diagrams, discuss the

methods

of

improving

regulation in power systems

the

J 0.1
J 0.3

J 0.3

(10)

A

J 0.3

(4)

J 0.95

J 1.0
B

C
1.50

(3)

1.5-36.87

1.515

voltage
(10)

b) Aided with phasor diagrams and equivalent circuits, compare in detail between

series compensation and parallel compensation.

(15)
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c) The optimal power factor for a certain factory with a kVA cost of 0.8 L.E./ kVA is

0.9. For the same capacitor cost, calculate the optimal power factor when the kVA
cost is reduced to 0.75 L.E./ kVA. Comment on the results.

(15)

Problem number (3) (40 Marks)
a) Discuss the advantages of the high-voltage DC transmission. Why this type of

transmission is not widely used?

(15)

b) Discuss in detail the different testes carried out on underground cables showing he

location and timing of carrying out each test

(15)

c) A single-core is used to supply a load at a voltage of 110 kV to earth. The used

conductor has a radius of 0.5 cm and the cable has three different insulating
materials permittivity of 6, 4 and 2 respectively. The maximum electric strengths in
the three insulating materials are respectively: 70, 50 and 38 kV/cm (r.m.s). Find the
minimum diameter of the cable.

(10)
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