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Explain what is meant by coronel inase ejection and ifs effects on high voltage
power 5ystein.
Describe the advantage of connecting an overhead line to substation equipment

through a short cable.

Explain the needs of developing an alternative to 5F which is abundantly used in
high voitage switchgear as an insulation gas. Build your arg‘aments based on
environmental issues.
Compare high voltage oil filled transtorraers with dry transformers.
Explain the circumstances under which FACTS have gained importance.

19 x 2.4 Marks]
Two electrode plates which are separated by a distance 4 are introduced in to a

gas sample and connected to a variable voltage source. Show that current growth

at the ancde can be expressed as

7o 1oatd
SR

where [y is the current at cathode and Iy is the ciarent &t anode. Define the first

coefficient of ionization of gases . Explain the main assumption you make.

[4.2 Marks]

Gy

Show that the current gre:ﬂf\.fth 2quation cam be modified o

ad
r lpe

Ty )]

when the assumption made in part (a) Is taken in to account in the analysis
Define v and state the Townsend's criterion for spark breakdowni.

14,2 Marks]
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c)

b)

a)

The measurements taken in a certain Townsend type discharge is given in
Table Q2 where x is the distance from one plate and 1 is the current measured at x

distance. Determine the Townsend's first and second jonization coefficients.

x(mm) 4 | 6 | & 10|12 | 14 | 16 | 18 | 20 | 2
1 (pA) 35 | 45 | 60 | 80 | 120 | 180 | 200 | 550 | 2000
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12.6 Marks]

A transient waveform travelling along a high voltage transmission line with line
inductance L and line capacitance C has i*(s) forward current and i(s) reverse
current. Assume that line resistance is negligible. Using the first principles in
s-domain, prove that the forward voltage wave is given by,

e (s) = Z,i*{s)

and the revere voltage wave is given by,

e~ {s) = ~Zi (s}

where Zy = |-

[6.0 Marks]

The AB transmission line is 20 kin long, It has a capacitance of 0.025 pF/km and
inductance of T mH/km. This line ends up with a resistor at end B. A transient
surge of steep wave front and very long wave tail with magnitude of 10 p.u.
enters into the line from end A. Assume that the power system beyond the end A
has very low surge impedance. It is observed that the voltage at end B just after
0.1 ms, and 0.3 ms are 14.4 p.u. and 7.4016 p.u. respectively. Calculate the value
of resistance connected at end B and attenuation factor of the transmission line.

[6.0 Marks]

Discuss how the electrical analogy of thermal circuits can be useful in solving a

cable heat dissipation problem.
[3.0 Marks]



L ~ 5 ‘.

Show that the power loss in a cable, when 1t is a part of group of cable can be
expressed as

/ . 2 2R
Proes = 12 (RC +7xA078 5—} {r] O e
Atsh d
Where, I - current in the conducior, K. - the resistance of the core, rn - mean
radius of sheath, d - Distance between cables (centre to centre), Ry, - resistance of
full length of cable, @ - angulay power freguency and My - mutual inductance
between a core of one cable 1“{3 the sheath of an adjacent cable. Ignore the
dielectyic ices
[3.6 Marks]
The cross section of the buried cable mentioned in part (b is shown in Figure O4.
Temnperatures () at various points and thermal resistances (R) of various layers
are as marked in the figure. Just 2 short while after the circuit breaker has been
closed insulator temperature 9; iz meaﬁured at the mudpoint of the insulator. Take
the insulator as T network in your electrical model. Wy, W, Wi are dielectric, core

and sheath logses re D@chve?u Cable }gh heen k_eph de ram“msed for a 1Qng p@r od

., . ‘

Derive the following expression and explain how
this expression can be used for determin ing cable ampacity.

of time before energisation.
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a) Explain the practical existence of chopped surge waveforms and how we can
generate them for high voltage testing purposes.

13.0 Marks]

b) The circuit shown in Figure Q5 is commonly used in high voltage laboratories o
B

generate surge voltage. Derive an expression for e(t).
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Figure 5
{6.0 Marks]
¢) Explain the philosophy behind the selecting C;, C, Ry, Ry and show that with

general notations under certain assumptions one can reach

1 4 5 (€1 -+ C3)
-5 an =— —
Rz (C’l 'r 62) Rj_C]_ Cz

State your assumptions.
13.0 Marks]



