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This is a closed book Exam. Attempt all Questions

ue™to weight of the

(N
Question # 1: Complete the following sentences (10 points) \@}
1) Overhead transmission line insulators must have t% characteristics:
the load\d

2)
3)

4)

5)

o’earth.
uld be no effect of

(2) Mechanically very strong in order to withst

conductors.

(b) High relative permittivity in order to give-hig ctric stre .
(c) High ratio of rupture to flash-over volfa @@

(e) The material employed should n
change in temperature. \
(f) It must be free from intern ritiessand gfagk and should be impervious to
fluids and gases in the atmosfihe ©

The commonly used m r overh é\fmission line insulators are

(a) Porcelain. d@b (c) Steatite.
Main types of overhead t ISsi insulators are

(@) Pin type. Susp pe. (c) Strain insulators.

The main ofQverhea ng! ssion line insulators failure are
(@) Cracking of i or.

(f) Deposition of dust.
(g9) Improper verification.

The main methods for improving voltage distribution across different units of a
string insulators are

(a) Long cross-arm method.

(b) Capacitance grading method.

(c) Static shielding.
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6) The main factors affecting Corona are
(a) Atmosphere.
(b) Conductor.
(c) Spacing between conductors.
(d) Line voltage.
7) The main advantages of Corona are

i\%

(a) On the formation of corona the sheath of aiksurrounding the’conductor becomes

conductive and there is a virtual increas

as a corona loss.
8) The undesirable

10) The dielectric compounds as insulates for power cables should possess the

following main properties:

(a) High insulation resistance.

(b) High dielectric strength.

(c) Good mechanical properties.

(d) Capable of being operated at high temperature.
(e) Low thermal resistance.
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(f) Low power factor.
(g) Preferably non-hygroscopic, but if hygroscopic it shoul%be I with an
economical water-tight covering or sheath.

11) The methods of equalizing the stress in the dielectric ofth %
(a) Capacitance grading. (b) Intersheath grading:

12) The most important advantages of plastic cabl
(a) Reduced cost. (b) Insulation i istant to watér.
(c) Simplified jointing. (d) Reduced weti
(e) Increased flexibility. (f) No com e tro

(9) No plumbing required. @a%
13) The capacitance of a cable transmi MNavger than that of an

: AN
MUC
overhead line of the same length due to.the foIIo ns:

rs is very
5% ath is also small
Iond y 3 to 5 times greater than that

erhead line.

(d) Short circuit.
16) The most important methods of installing power cables are:
(a) Direct laying.
(b) Draw-in (duct) system.
(c) Cables installed in tunnels.
(d) Cables installed above ground level in free air.
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17) The metal tape armouring is applied to protect the cabl eath from
mechanical damage.

18) The insulation resistance of a cable of length 5 km is 1 m
resistance for 25 km length will be 5 mega ohms.

19) The frequency of a transmission system is chang zto 60 Hz the
string efficiency will remain unchanged.

20)A certain cable has an insulation of g, =2. If insulation is replaced by one of

Iation

=6, then capacitance of cable is three times-theotiginal capa
Question # 2: (10 points) \>
a) The ratio of shunt capacitance to mut capaC|t
WhereK— =——02 4\7@
Voltage across the \
Number of units\n = 4
Since

K2 1+6K+ 4+10K+6K2+K3
Voltage a pu
60
= =9.6 kV

0><0 2K+6><0 224023 6.248
across the second unit,

e, =(1+K)e;=(1+0.2)x9.6=11.52 kV

Voltage across the third unit,

es=(1+3K+K%*)e; =(1+3x%x0.2+0.2%2) =15.75kV

Voltage across the bottom unit,

e, =(1+6K+5K*+K3)e;=(1+1.2+0.2+0.008) =23.13 kV

60
— 0
172313 X 100 = 64.85%

String efficiency = % x 100 =
4
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b) Dielectric strength of air, g, = % =21.21kV/cm (r.m.s)

Radius of conductors, r = 1.5 cm S
Spacing of conductors, d = 2 m=200 cm
Irregularity factor, my = 0.8

3.92b _ 3.92x75 _

Air density factor, § = 573t = 273120 = .003
Disruptive critical voltage to neutral, V4o = myrlog
200
=21.21x1.0034x0.8 T

d
€ r

Supply frequency, f = 50 Hz @
Phase voltage, V,, = % =127 kV @@

7
In fair weather conditions th a los
244 T S
P=—(f+25)\/i(V — ) -3 ‘miphase
) d
P = 244 50 : 7 x 1073 = 0.115 kw/km/ph
—1.0034( = 0. w/km/phase

Total coronaMoss

%45 kw/km

e corona loss,

— 0.8Vd0)2 X 1073kw/km/phase

/ 1.5
P = (50 + 25) m(127 — 0.8 x 124.3)2 x 1073 = 12 kw/km/phase

Total coronaloss =3 x 12 =36 kw/km
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