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Fifth Semester B.E. Dagree Examination, January/February 2006
Electical & Elecironics Engineering

Electrical Power Transmission & Distribution
Mime: 3 bws) (M. Marks ;100
Note: Answer any FIVE full questions.

1. ¢a) Cbtain the expression for sag in o fresly suspandad conductar when the supparts
ore at equal leveds. : (8 Marks)

(b} A fronsmission line conductor at a river crosing |s supported from Two fowers
of heights 50m and 80m above water level. The horzontal distonce betwaen
e towers s 500m. If the fension in the conductor i 3000 kg, find the minimum
clearance between the conductor and waoter. Weight of the conductor per metar
ig 0,844 k. {7 Marks)

{c) An ovemedad fransmission ling has a span of 200m belwean he supports. The
supports are at same level. The cross sectional area of the conductor is 1.%cm?®
and ultimeate strangih is 5000k g/ emm?. The specific gravity of the conductor material
is 8.9gm/em?. If the conductor 5 subjected o wind pressure of 1.5 ka/m length,
edleulate the sog for a factor of safety of 5. Also calculate verical s0g.

(5 Marks)
2. (m) Show how fhe inductance of 3-phase tronsmission line with eoquillateral and sym-
mefical spacing between conductons can be calculated. P ﬁ

) The threa conductors of a 3-phase line are aranged at the fhree comers of o
tiangle of szes 2m, 2.5m and 4.56m. Calculote the inductance per kin of the line
whan the conductors are regulaty ransposed. The diameter of sach conductor
is 1.24 crn. (7 Marics)

e} Calculate the loop Inductanae per ki of a single phase fransmission line consisting
of 2 parclel conductars 1.5m oport and 1.5em in diameter. Colculate also i
reactance of the transmission line if operating at 50 He (5 Marks)

3. (o) Derve the expression for capacitance of o 3-phose line with unsymmefrical gpacing.
(8 Marks)

) Ina 3-phose, 50 Hz 6kY overhead fransmission system, the conductons are placed
in a hotizontal plane of equal distancss of 2m. The conductor diamester iz 1.25cm.
If tha line length is 100km, calculote

il Copacitanca/phase
) Changing curment/phase .
assuming complete trongpadition of the ne. {7 Marks)

{e) What s skin effect? Which are the factors influencing skin effect? {5 Marks)

4, (o) What are ABCD constants of a fransmission line? Deterrnine tha sarme for a medium
transmission line using nominal m-model. Hence prove AD - BC =1. (10 Marks)

b} A 3-phase line delivers 3000 LW of o power facier of 0.8 lagging to g load, If fhe
sanding end voitage 8 33 kY, determins :
b Receiving end voltoge
iy Ume curent
Iy Transmission effclancy.

The resistance and reactance of each conductor is 58 and 80 respectivaly—
{10 Marks)
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Diarive the expressions for sending and voliage and cument of a madium fronsmisson
line (neminal Tamodel) In terms of ¥, 2, Vi and I'p. (8 Marks)

A 3-phose, 50 Hz overheod transmission line delivers 10 MW at 0.8 pf lagging of
AékV. The resistance and inductive reactance af the line par phase ore 1001 and
2001 respactively, while capoaciive admittance & 4 x 10—* mho, calculate

i Sending end current

iy Sending end line to the vollage

i) Sending end power footor

w) Transmisslon efficiency.

Use nominal T-method, {12 Marks)
What is stiing efficiancy in the context of suspension insulators? Explain methods of
improving the sams. (8 Marks)

A sting of B units Is used as O sUSPENSION insulator.  The self copactonce s 10
fimes the pin fo earth capocitancea. How much percantage of the total voltage V

across the sting will be across the line unit? Uss the stondard empedical Eﬁﬂ}lﬂ

A sting of 4 Insulators has a sall copaciance equal to 10 times pin-to-earth

capachiancs, Find !

N Vohoge dishibution across various units as a parcéntage of total voltage acaoss
the string

il Sting efficiency. {7 Marks)
what Is meant by groding of cables? Brefly exploin vaniaus methods of g M

= 6 Maske
A slngle core cable has a conductor of diometer 2.5cm and a sheath of irside
diarmater & o, Coleulate the maximum stress. s desired to raduce tha moxdEmum

stress by using two intershecths. Determine fheir bast positions, the maxdmum stres
and the valtoges on each systern. Vaoltage s 66 KV, 3phass, {8 Marks)

A gingle core 46kY, S-phase, 50Hz coble of 1.5 km length ond of diameter lcm,
has an Insulgtion thickness of 1.5cm. if PVC of relative pamitivity 4.8 is used as
dislectric, calculate the capaciancs and charging current of the cable. (5 Marks)

Wit short natas on any FOUR of the following :

Stinging chart

Farranti affect

Corona n fransmission lines

Rodial distibution syshem

surge impedance loading

Thermal reting of coblas, {4 = 5=20 Marks)
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