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<§~ Transmission and Distribution ,!i~fi/)
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Time: 3 hrs. +:» " '-":'-iVlax. Marks: 80
<t~Note: Answer any FIVE full questions, choo$'i:n~\

~<"'-;~'") ONE full question from each modul~\'-~
~-.// I.J '<:,)
V0~ Module-l (~\ \,) i r-"::---J /

1 a. With usual notation ~er~ve an expression for the sag f f\ ;-ransmission line when the
supports are at equal 'i~ts(\ <""'- (06 Marks)

b. Draw the line diagra~ \ typical transmission '\~<i:~stribution system indicating the
stand~rd voltag~. ~U ~~~).. . (05 Marks)

c. Explam the vanous supportajg structures used for~'S~erhead transmission hnes.(05 Marks)X /'> c-, ,:::.;
\~/ OR l~)

2 a. Derive an expression for string effi~ ¥ of ~)",,,d~scstring. (06 Marks)
b. What are the advantages of high vO~(~0<?{(~mission line? (04 Marks)
c. The towers of height 30m and 90m 4jspeit1vely support a transmission line conductor at

water crossing. The horizontal distance blr(..,een the towers is 500m. If the tension in the
conductor is 1600kg, find the minimum ~le:a;ance of the conductor and water and also
clearance midway between the sup:jf~~~ ~j~~lt of conductor is 1.5kg/m. Bases of the
towers can be considered to be at ~e!?tevel. (Q.f) (06 Marks)
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3 a. Derive an expression for thrf.ld'ft~nce of a single ~~;.t'Wo wire line. (06 Marks)

b. The three conductors of a!~~:..~·e lin~ are arranged ar"t!15:1)rreeco~ners of a triangle of sides
2m, 2.5m and 4.5m. G~p)"te the mductance per ~f:the line when conductors are
regula.r1y transposed. Vf~~'iam:t.er of each lin~ c?nd~ctof'1j:Zi:l"cm. (05 Marks)

c. Explain the process O(tFI!! sposinon of transmission lines anq.-!J:~dvantages. (05 Marks)"'- ,\- ,- .....

/J -r:». .~J .. OR \r;:;/~--.
4 a. Obtain an expr.e...:...,S for potential difference between two condu ~_ ~ and b In a system

f d { ..•" r)rjo m con ucto '> '-:/ (06 Marks)
b. Calculate ca~7'ltance of. 100km long 3-$, 50Hz, overhead transmisst~if~e consis~ing of

3 conducte :Leach of diameter 2cm and spaced 2.5cm at the corner;;:'-~1an equilateral
. I L-., =.t \0/tnang. \) "~) (05 Marks)

c. Descrd)~t 'inposite conductors. c ;::;> (05 Marks)
"'-, ~//~
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5 a. gJ.S'?ii-ss the nominal T. Model of a medium transmission line with appropr~t~~ircuit

\. iagtam and phasor diagram and hence obtain the expression for regulation and )'~Jt~D
t..:::::::.Q;nstantfor the same. (10~arks)

b. A 1l0kV, 50Hz, 3-phase transmission line delivers a load of40MW at 0.85 lagging pfat the

receiving end. The generalized constants of the transmission line are A = D = 0.95 11.40,

B = 96178 0 ohm, C = 0.00151900 mho. Find the regulation of the line and charging
current use nominal T method. (06 Marks)
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6 a. A 3-~as short transmission line delivers 3MW at a pf of 0.8 lagging>10"~ load. If the

~~ndht,~\l ·~s. voltage. is 3~kV. Deter;nine : i) R~ceiving end vol'~}I~ Line current
111)Tnins~lsslon efficiency IV) Regulation. The resistance and react~Qe~,M each conductor
are 5,Q a~d.-8,£fJespectively. \:~,~:) (10 Marks)

b. Explain F~~o/Iect. @O'\ (06 Marks)
</'0~::--:'> <:....0",>.1)
e~~;:.,,\ M d I -4 ,:!,'<:;r0,(/,< - 0 u e rr:-- ~

7 a. What is meant bY~)'aUing of cable? Explain capacitance gr<J,si'ng..:v (08 Marks)
b. A single core lead-(;"~v$F? cable has a conductor diametef~t~m with insulation diameter

of 8.5cm. The cable 1'S~in91 ted with two dielectrics witl1:,~tv1ittivities 5 and 3 respectively.
The maximum stresses 'R\~Jletwo dielectrics are 38~.\z:!~in'>.tnd26kV/cm respectively then
calculate radial thickneSS~rjn~lating layers and th ~Q?:!9ngvoltage of the cable.

\~ ~:.." \ (08 Marks)

~ '.0j
)r- >» ~.'-.~\1...-;:/. OR i.f'''-o",->

8 a. Explain the phenomenon of cor~Ila~r;:6verhela8\tr\ans~mission line. (05 Marks)
b. Find the most economical diarnete -t: ~ \ ihgl€)core cable to be used on 66kV, 3-phase

system, if the peak permissible stre~.·s tool)to exceed 50kV/cm. Also find the overall
diameter. ,) (05 Marks)

c. Draw the cross sectional view of a single c'Q.-.cable and explain its construction. (06 Marks)
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9 a. Explain with neat sketch different fliJure modes of<.9ajh tub curves. (05 Marks)
b. Briefly explain radial and ring mli~'1'Jistributors. ?/,....-;'\ (05 Marks)
c. Four lines A, B, C and 0 are7c4ifrt~cted to a comrtti61>~int 0. Resistance of AO, BO, CO .

and DO are respectively 1.2C])?ind 4,Q both 90 and fefu'!fand feeding points A, B, C and 0 '
are maintained at 230, 2sA~O and 220V respectivel§;:..-Ffrrcl;..thepotential of common point° assuming no load is t?p'B ,9/from there. <:?~,<-:> (06 Marks)/: .','\ e--: C~'

'-.,':0) ~,,-))
,.. <. OR \) /::::7)

10 a. What .ispower qu~i@) What are different power quality Probl~fn87~~) (05 Marks)
b. Explain the terrJJ ,tTF and MTBF. ~(o\ (03 Marks)
c. An electric trai· . ~king a constant current of 500A moves betw..eey:.-'thetwo substations

6 kms apa~~fi'th~{WO substations are maintained at 580V and 600V r~~~ti.veIY. The track
resistance[s O. 5,Q per km both 90 and return. Calculate: I(,po'l
~~ The ~t\IT mini~um potential. .. . \0-0
II) Th(tMr!1;,'tlts supplied by each substation at the pomt of minimum potential. '~'0-(08Marks)-, <....,; j //' ,,-,/

r-; <; 1//'\
r -,~,\ .O)V~...)) ',-,c :
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