21EES51

f?ifth Semester B.E. Degree Examina on, June/July 2024
Transmission and Distribution

1\/}ax Marks: 100

Time: 3 hrs.

Note: Answer any FIVE full questio bosing ONE full question from each module.

“Module-1
1 a. Explain typical line diagram ransmission and distribution scheme indicating voltage
levels used at different sta : (06 Marks)
Deduce an approximate-e presswn for sag in overhea“y lines when supports are at unequal
levels. (06 Marks)
¢. An insulator string’has 3 umts each having a safe- Workmg voltage of 15 kV, the capacitance
between each insulator pin and earth is 10%of. self capacitance of each insulator. Calculate

1) Maxxmum safe working voltage of the strmg i1) String efficiency. (08 Marks)

50, will be treated as malpractice.
o

- OR

Expla'n any two methods to improve: the string efficiency._ (06 Marks)
With suitable expression, explain the:advantages of high- nsmission voltage. (06 Marks)
c. A transrmssmn line conduetor is supported on the towe 'of unequal helghts The first tower

A

towers is 150m. Tension in the conductor is 2200 kg and cross sectlon of the conductor is
2 cm” The specific gravity of the conductor. material 9.5 grn/cm and wind pressure is

150 kg/cm®. Calculate the sag. (08 Marks)

: Module- :
3 a. Derive an expression for mductanc;e“‘per phase of a 3-¢ overhead transmission line when
conductors are symmetrically p (08 Marks)

Explam the, concept of Self CM) ar (06 Marks)

(1) Capac1tance per phase
of'the line.

F

(06 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

4 a. Derive an expression for capacitance of a 3-phase line with unsymmetrical spacing but
transposed. . ¥ (10 Marks)

b. The three conductors of a 3-phase line are arranged at the three comers of a triangle of sides
2m, 2.5m and 4.5m. Calculate the inductance per km of the line when conductors are
regularly transposed The diameter of each line conductor is 1.24cm. (10 Marks)

i

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Module-3
Derive an expression for A, B, C, D constant ofa medlum transmission line, using nominal
7 method of analysis. Show that AD-BC=1. % (10 Marks)
A single phase overhead transmission line delive 1100 KW at 33 kV at 0.8 p.f. lagging.
The load resistance and inductive reactance of the line are 100 ohms and 15 ohms
respectively. Determine (i) Sending ¢ 1d Voltage (i1) Sending “end power factor

(iii) Transmission efficiency with circuit diagram, with vector diagra (10 Marks)
» VOR o

Derive the expression for Voltage regulauon and transmissi ‘n efﬁcrency of a single phase

short transmission line with the. help of vector dlagra ‘ (10 Marks)

Find the following for a single circuit transmission line dehvermg a load of 50 MVA at
110 kV and 0.8 lagging. (1) Sending end voltage (i1) Sendmg end current (iii) Sending

end power (iv) Efficienc of transmission. Given A D=093]3, B=110°[75°Q ,

C =0.0005|80° siemen. p (10 Marks)
Module-4"

Explain the phenomenon of corona in overhead transmission line. Also discuss the factor

affecting. the corona. : (10 Marks)

A smgle cote 66 kV cable has a conductor diameter of 2 cm and a sheath of inside diameter

5.3 cm«The cable has an inner layer( of 1 cm thickness of rubber with dielectric constant 4.5

and the rest is impregnated paper ‘with dielectric constant 3.6. Find the maximum stress in

each dielectric. (16 Marks)

i OR o G
What are the methods of gradmg the cab 1e‘7 Explam the capac1tance gradmg of cable.

~~~~~~ (10 Marks)
‘1ona1 view of smgle cot

Draw the cross se TC cable and explain 1ts constructron (10 Marks)

‘Module-5
Briefly explain the radial and ring:main distribution scheme. (10 Marks)
The Fig. Q9(b) show a two wire élstnbutron system.. Calculate the voltage at each load. The

resistance of each conductoris 0.03 Q/km.
; Clgom — B0 A 200 O,

D T
PN
goA loo A 250V
(10 Marks)
What is Power Quality? \Mhat are the different Power Quality problems” (10 Marks)
Draw the schematic dlagran'i and hence obtain the expressions for voltages at different
tappings ofa DC dlstnbuted fed at one end with concentrated loads. (10 Marks)
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