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Aswer llthe followig questions | [120 Marl-;i];

()uestlon (1) - - - [20 Marks]

(a) |Drive a formula for the inductance of a fully transposed three phase transmission line with
unsymmetrical spaced conductors. (8 Marks)

(b) 1A 100 km three- phase ‘bundled conductor line with two sub-conductors per phase the
conductors are arranged as shown in Figure. Each phase has its bundled conductors with
distance of 15 cm apart and each sub conductor has a diameter of 2 cm. If the specific resistance
of the conductor is 1.73 nQ.cm, g, = 8. 85x10"2 F/m. For each phase, calculate:

o The total resistance,

¢ The total inductance,

'« The total capacitance.
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Questlon (2) ‘ [20 Marks]

(a) |Drive the e;presswné for the general constants of medium-T line and draw the phasor diagram
atlag, lead and unity power factors. (8 Marks)

(b) A three- phase 150 km, 50 Hz transmission line has the following constants;

A =0.922° and C = 0.004290°
The value of power losses is 11 MW with transmission efficiency of 90%. The load voltage is 110
kV and load power factor is 0.8 lagging. If the line is represented by nominal-T method,
calculate:
< e The parameters of the line: R, L and C.
e The voltage, current and power factor at the sending-end.
e The Voltage regulation.
Questlon (;) - ‘ [20 Marks]
(a) |What is the function of the transmission line supports? List different types of transmission line
supports and clarify the length of span in each type.

S _ (4 Marks)

(b) |What is the function of the cross-arms? Explain with clear drawing the different types of cross-
arms.

(4 Marks)

(¢) |An overhead line is erected across a span of 250 m on level supports. The conductor has a
diameter of 1.4 cm, and has a dead weight of 1.1 kg/m. The line is coated with a layer of ice with
radial thickness of 1 cm. The line is subjected to wind pressure of 37.8 kg/m of the projected
arca. Calculate the sag (a) in the mclmed direction, (b) in the vertical direction. Assume a
maximum working stress 1050 kg/cm One cubic meter weighs 915 kg. (12 Marks)




SimeRdu 1y | 129 Varks]
(a) Find the ratio of volume of copper required to transmit a certain power over a certain distance
by overhead system using (i) 2-wire DC system (ii) 2-phase, 3-wire AC system. Assume the same
'maximum voltage to carth, same losses, balanced load and the cross-sectional area of the nectral
~wire is the same as that of the outers. (6 Marks)
(b) A 100 Km long transmission line supplies a load of 8 MVA at 0.9 power factor lagging, working
at maximum load voltage of 33 kV. The efficiency of transmission is 90%. Calculate the volume
of conductor (aluminum) required for the line when: '
1) Single-phase, 2-wire system is used.
2) Three-phase, 3- wire system is used.
Take p as 2.85 x 10° Q.m. (12 Marks)

Question (5) | [23 Marks]

(a) [Draw the current dlaaram and the voltage drop diagram for the 2-wire DC distributer shown in
the figure. The conductor resistance is 0.1 Q/m.

A 100m 5 100m C tm D 100m
200\/ 1 A/m
; SOA v 50A 100A
— : R (6 M rks)
‘(b) Prove that for a umformly loaded distributor fed at both ends with an equal voltage, the po.ut of]
minimum potential occurs at the middle of the distributor. (3 Marks)

(c) |For the ring DC distributor shown in the Fig. find:

‘ 1. The point of minimum potential and its voltage.

2.If an interconnector having a resistance of 0.1 Q
(go and return) be connected between the feeding
point A and the point of minimum potential, Find 5,y 2 175m
the power losses in the interconnector and the A
point of the minimum potential in this case.

3.1f the interconnector is disconnected and a
uniformly distributed load of 1A/m is connected
between E and D. find the point of minimum
potential and its voltage. 20A 50A

30A 40A
F 112.5m
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Note: The resistance of each conductor for both go and return is 0.8 Q per 1000m.

R (14 Marks)

Questlon (6) 7 B | [19 Marks]
(a) Define cablc gradmg and explam its benefits. (3 Marks)

(b) For a smolc -core lead sheathed cable derive the expression for (i) capacitance and (ii) maximu}i{
dielectric stress. (4 Marks)

(¢) A 33 KV, 3-phase, 50 Hz underground line, 3.4 Km long, uses a single-core cable has a
conductor diameter of 2.5 cm and the radial thickness of insulation is 1 cm. The relative
permittivity of the dielectric is 3.1. Find (i) the maximum stress and (ii) the total charging
KVAR. It is desired to reduce the maximum stress by using two intersheath. Determine their

best positions, the maximum stress, and the voltage on cach intersheath.
(12 Marks)

| Good Luck,  Dr. Shaimaa Rabat & Dr. Tamer Fefouhe




