CedeNo: 115AG i .. R NP R R13

T AWAHARLAL NEHRU TECHNOLOGICAT. UNIVERSITY HYDERABAD'
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POWER SYSTEMS-II

(Electrical and Electronics Engineering)

Time: 3 hours L Max. Marks: 75

ThlS questlon paper contams two parts A and B
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.

PART - A
(25 Marks)
l.a)  List different types of conductors. [2]
b)  What is transposition of transmission lines? [3]
¢). ...Define the voltage regulatlon In transmission.lines. e, 2]
{) {7 Classify the trifismission linés based on the 51éze. AR i8]
e)  State proximity effect. (2]
f)  What is the effect of resistance of solid conductors? [3]
g)  Classify the types of insulators. 2]
h)  List the methods for improving string eff1c1ency [3]
i): How are Hy-cables classified?.- o=, - 12
i) iGive the expression for calciiatiig insulation ies'i'stance """""" [3]
PART -B
(50 Marks)
2.8): A single phase two wire trdfismiission line 20kmi long, is mads up of round condiictors
' “~each 0.9cni in“diameter, Separated from each other by 45cm. Caiculate the equrvalent
diameter of a fictitious hollow, thin-walled conductor having the same inductance as
the original line. What is the value of this inductance?
b) What are bundled conductors? Discuss the advantages of bundled conductors, when
used for overhead lines. [5+5]
R QI:I: 5:32. OR §IZ:: ;:Z:, o ::Z' §IZI:
3a) “"Briefly discuss the various types of conductor material used for over head transmission
lines.
b)  Discuss the concept of geometric mean distance. How is this concept used to find the
" inductance of composite conductor line? [5+5]
4/ éf::Derlve the i *expressmns for I:egula,tlon and ef:flclency ofa shQrt lzransmlssmn ]:me Dl aw
< required cicuit and phasor diagram. [10]
OR
S. What is an equivalent [] circuit model of long line? Derive expression for parameters

of this circuit in terms of line parameters. [10]



6.4): .
S

)

7a)

-Explain su£gs ihpedance logding, NS N

Determine ‘the “4uxiliary cohstatits of a 3- phase '50Hz. 200km’ long transmission line

having resistance, inductance and capacitance per phase per km of 0.15 ohm, 3.5mH

and 0.009pF respectively. [4+6]
OR

‘What is a travelhnv wave? Explam the development of such a wave on an overhead
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b)'

An overhead transmlssmn hne w1th surge unpedance 400 ohmq is 300 km long Onev

end of this line is short circuited and at the other end a source of 11 kV is suddenly
switched in. Calculate the current at the source end 0.005 sec after the voltage is
applied. [5+5]

What are disadvantages of providing too michior too small sagin a transmigsioki line?
Name different types of line supports with their place of use.

A transmission line conductor with diameter 14.5 mm, cross-sectional area of 125 mm
weighing 1118 kg/km has a span of 200 meters. The supporting structures being level.
The conductor has an ultimate tensile stress of 42 kg/mm?® and allowable tension is not

2

-, ~to exceed % th ef ultimate strength Deternune the followmg

o ''4) Sag in still aif:

109"
by

11 .a)

i) Sag with a wind pressure of 60 kg/m® and an ice coaung of 10 mm.

Also calculate the vertical sag under this condition. Assume density of ice as

0.915 gm/c.c. [4+6]
OR

..............

E::Deterrmne the miaximum sag ofdn ovelhead hne CODdUCtOl havmg a dlameter Of 19mm

weighs 0.85 kg/m. The span length is 250 meters; wind pressure is 40 kg/m* of
projected area with ice coating of 13 mm. The ultlmate strength of the conductor is
8000 kg, the factor of safety is 2 and ice weighs 910 kg/m [4+6]

‘Describe biifly some comfionly used insuldfing materials for eables. g

A 12.5kV ‘single-core cablée has an outside ‘diaifieter of 8 crh. Détermine thé radius of

the core and the electric field strength that must be withstand by the insulating material

in the most economical (optimal-ratio) configuration. (4+6]
OR

_Discuss the methods of grading cables. Why are they not used generally?

A single core;: 2. km long t:abIe has a conducto.r radius of-f.3em and an fimsilation

“thickness of 3.3 mm. If the resistivity of dielectric is 7x1012 6hm-m, determifie the

insulation resistance of the cable. [5+5]
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