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I. a) What are the advantagcs and disadvantages of non-conventional enerry sunses as

compercd to conventional energ;; sources?
b) Wrfic short notes on the economlbs of power fagtor improvement-
oi Explain how to determine ttre economic transmission voltage?

6 a iirii*"ore lead sheathed cable is graded by using three dielectrics of relative

,,r, . pcrmitdviw 5,4, and 3 respectiwely. Ttre sondustor diameter is 2 sJn. and overall
"r"'' : hi"b"; iJ g l.;. If the tinee aieicctrics are worked at tbe same maximum stress

of 40 kV/c.m." find the safe working voltage of the cable. What will be the value
r:'.r:r : ;i"rf;;"tf.i"g voltage for an wrgraaeO c.ble, assuming the same conductor and

overall diasretcr and the maximum dielectric stress?

.e) A tansmission line has a spa1,o{ 275 rn between- level sup_ports,- The conductor
has an effestive dianeter bf ,r-eo c.m. and weighs 0.865 ke/mj Its ultimate
strcngth is 86OO kg If the conductor bas ice coating^of Tdi"l drickness l -27 c.rn.
and ii suUjectea to-a wind pnessunc of 3.9 gmlcmz pf projecrcd area' calculate the
sag for a saf€ty factor of 2. Weight of I c'c' of ice is O'91 gm'

D Derive an er.piession for the volLge drop for a uniformly loaded distributor fed at

onc end.
C) A 132 kV, 50 tlz, ttrree-phase transrnission line delivers a load of 5O MW at O'8

p.C fagging at th; reoeiving e_nd. Thc generalized constants of the Fansmission

line are A-- D : O.9SZl.+d; e: gdZZSo; and C : o-ool5zgoo. Find the
' rs.gulation ofttre line lrnd charying current

h) DJrive anr expression fortlre loop inductancc of a single phase tt"i, 
x b = 40 marks)

U, a) With a ncat schematic diagram of a nuclear power station' e>rplain its operation' 
,

OR

IU. eit ACSR conductors are preferred for transmission and distribution' Give rEasons.

b) Derive am expression for the most economical value of power fagtor which may

be attained by a consumer Q)
A factory has an average demand of 32O kW and an aruruat load factor of 5oo/o'

fhe poie" f""t"i-i" dg i"ggi'F. tb" tariff is Rs. 80 per alnum per kVA
maximum a"-*a ptus 5 pai&'F" rwtt- If the losss free capacitors costing Rs'

IOO per k1rAR are to ba initi;tizcd, find the value of power factor at which
maximum saving will result The interest and depreciation togettrer amouDt to

l2o/o. Alfp dercrminc the armual saving effected by improving ttre powcr factor to
this value. (8)

A saing of eigbt suspension insrrlators is to bc fitted witb a grading ring-

;i" ;;"rtlt ipa"itatrces are all equal to C, find the values of tbe line
Lpacitalces ttrat woutd give a uniform voltage distribution over the ring'

(5)
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b) perivc an sxpression for the insulation nesistance of a single core cable . (z)

.S-69 kV singlc core lead sheattred cable is graded uyirsing two diclectrics ofrclativc pcrmittivity 5 and 3 respectively; thicliress ofeach rinl 6,6ing I c.m. The
" 'i'9-o"!9diflnstcr is 2 c-m. Detcrrrine the riaximum stless in ttre nrro dielectrics. (g)

rv' a) Derive aD q,cpression for the voltage dnop of a uniformly loaded distributor fed atone end.
what ane ttre advantages of a doubly fed distributor over singly fed distributor. ?

.. ,,1j.
t. ....i"li!:j,-.j OR

b) Deduce an ap'proximate e>cprcssion for sag in overhead lines whent) supports arc at equal levels
,:j.j ii) supports 8rc at unequat levels.

l.'

V'ur,, a) YhT ane uunarca cooductors? Discuss the advantages of bundled conductors
:-i,.: .. whcn used for ovprlread lines.

:::!?.:x,:::,'Det€'lrnilc thc in.rlU@ncC of the double circuit line shown in Fig. l. The self' GMD oftho condustor is O.OO69 m.
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Fig. I
OR

b),.a ,lOO km long ttrree-phase, 5O Hz transmissioo line has the following lineconstants:
'Rssistanc€ perphase per lsn: O.l e
Rcactance pcr phasc per lcrn : O.5 (}
Sus-pectancc pcr pbase pcr h = lO x 106 SIf 9u line suppties load of 20 Mw at O.9 p.f. lagging at 66 kv at the rcceivingqr4 calculate by nominal c method
D sgtlqing end power factor and ii) rransmission effrcienry

[4 x 15 = 60 marks]
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