p ”(\'\

Time: 3 hrs.

18EPS241

¥ Second Semester M.Tech. Degree Examm ;

o
2
2

Q

S
£

<

= 1 a

172]

[S]
el
8

<

o

=
@2 @
(5]
OO"Q
8=
__éB
=3
2
oo
Ea
gﬁ'
8 g
o =
[P)
g =
g E 2 a
w2
DV)
=]
£
=
172}
22
5 o
—
R
(o]
on =
8 s
'UL(
2
i
1y

Q

OH
23 3 a
28
g o
oﬁi
Uﬁg
63
2 O
ZR=
S5
23
> G
0.0o
8 & 4 a
O =
S 8
g >
g &
=z
o<
—
L
[e]
Z
o
=]
g 5 a
o
o
g
k=)

on, June/July 2019
EHV AC Transmlssmn

g7 ~ Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

_ 'Module-1 ,
Illustrate the method of calculation of capacitance of multi: conductor transmission line.
Show that the product of line capacitance and line inductance is inversely proportional to the
square of the velocity of light. (08 Marks)
A power of 2000MW is tobe transmitted from a grid statlon to a load centre situated at a
distance of 800km. Compute the number of circuits of 750kV class lines required if the line
is provided with 50% series compensation. Also determine the total power loss and loss per
km. Assume line series reactance and resistance as 0.272Q/km and 0.0136 Q/km

respectively § = 30°. (06 Marks)

Describe: i) Aeolian vibration  ii) Galloping. (06 Marks)
'OR

Descrlbe the power handling capa01ty and percentage power loss of an EHV transmission

line. ™ ¥ (06 Marks)

Define Geometric Mean Radlus (GMR) of a bundie conductor If N is the number of
subconductors in the bundle r is the radius of subconductor and R i 1s the bundle radius, show

that GMR =(N - r- RN! )”N ~‘ (08 Marks)
Explain in detail the transformation of phase quantltles like self and mutual inductances and
capacitance of 3 phase line into sequence quantltles (06 Marks)
4 ~Module-2
Develop the equations for electrlc field, potential and potent1a1 difference in the vicinity of a
line conductor. (06 Marks)
Discuss how cylindrical cages are used for corona studles (04 Marks)
Using charge potential relationship of a multi conductor line, identify the maximum charge
condltlon on a 3 phase single circuit transrmssmn line. (10 Marks)
: OR
Examine that the surface voltage gradient on subconductor of a two conductor bundle that
follows cosine law. Mention the assomptions made. (10 Marks)

A conductor of 5cm diameter is strung inside an outer cylinder such that its capacitance per
unit lengthis 12.68 x 107" F/M. Calculate the radius of the outer cylinder, corona inception
gradient, corona inception Voltage grading factor and characteristic impedance. (10 Marks)

Module-3

With typlcal example, dlscuss corona power loss in EHV transmission line and compare
with I’R loss. Show with the help of waveforms that the corona current is pulsative in
nature. g, (10 Marks)
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Compare I°R loss and corona power loss as calculatedhy Peek’s formula of a 420KV,
400km, 50Hz transmission line given lead angle = 30° load power factor = 0.85, positive
sequence reactance = 0.327 Q/km, resistance = 0.031 Q/km air density factor =1, radius of

conductor being lcm and strung at a height of 5 meters. (10 Marks)
OR .
Discuss the double- exponentlal response. of an open-ended transm1ss1on line for an
excitation function e(t) = Eo (¢™ Bt) by (10 Marks)
[Nlustrate the principle of travellmg wave protect1on of EHV lines.. (10 Marks)
Module—4

Describe with suitable diagram, the lighting stroke mechamsm as applied to EHV
transmission line and explam how the crest current and front time of the lighting current are

estimated. (10 Marks)
Using symmetrical component theory, formulate an _expression for the earthing coefficient
for a 3-phase system wrth terminal single phase to- ground fault. (10 Marks)
" OR

Describe the operating characteristics of gap type silicon carbide and gap less Zinc oxide
surge arresters (10 Marks)
Drscuss the methods/measures adopted to reduce overvoltage magnitudes in EHV system.

, (10 Marks)

Module-5

Explain the significance of generalized constants of z a transmission line. (04 Marks)

Define sub synchronous resonance. Show that the electrical resonant frequency of a series
compensated line 1s ty=1f Jm; where f0 is power frequency and m is degree of

compensation. ‘ (06 Marks)

Discuss the insulation character1st1cs of rod plane gap used'in the selection of various line

insulation. X Uy, (10 Marks)
OR

Formulate express1ons for Steady state Voltage ‘and current of a distributed parameter

resistance, also formulate express1ons for attenuatlon constant, surge 1mpedance and phase
shift constant. P (12 Marks)

?@;’”What is synchronous condenser in power system operation? Using circle diagram of a
~ transmission hne estlmate the ratmg of the synchronous phase modifier. (08 Marks)
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