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GANPAI- UNIVERSITY
B.TECII SEM-VIII (ELECTRICAL}

REGT.JLAR EXAMINATION APRIL-J UI{E-201 5
288833:-EHV AC & HVDC TRA'NSIVfiSSION

Time: 3 Ffour-s Total Marks:-7()

lnstructions; - l. Attempt all questions.
2. Make suitatrle assumpr[isns wherever necessaly.
3. Figurcs to the right indicate fuil marks.

SECTION.I
(A) ln the USA, for transmitting power of 10000 MW over 285 krn, a voltage of 1 150 kr,' rvas t06l

selected. In U.S.S.R., for transmitting a power of 5t100 MW over 8{)0 km, the same voltage

level was selectecl. Give your comments on the reasotls this level is suitabie and what the

possible reasons ior such choice. Discuss through Yohne losses by- cornparing it with other

suitable voltage classes couid have been founcl suitable.
(B) Ha.w can rve decitle tire power handiing capacity of a transmissicn linr: anri u'hat are the t06l

trends r-elating to porver handling capacity of ac transmission line and linc iosses.
OR

(A) A pcrver of 12000 lt { W is require d to be transrnitte cl over a distancc of I {l00km. Sugge stcri [{i6]
voltirge ievels anci con'esp-,onrilng average paranieters ars as following. Deltrtrtilte iir)
i,ossibie ntrmber of circuits rcquired witir cqual magnitudes for seitdirig *nd and t'eseiviitg

end voliagcs rvitir 30 degree phase dill'crence. (h)The currents transmitted anil 1c) Thi: tttirl

l inc  i r isses.

stcm in kV
l  ohn.r/km

{B) Whjch are the irnportant pararneters of Irfoi
rrzursrnission linc?

Que.-? (A) Find the disruptive critical voliage and visuai corona voltage for 3-phase 220 iKV, 50172. I{}51
250 m long linc consisting of 22.26 mm diarneter conductors spaced in a fr m delta

configuration. The following data can be assumed. Temperature25 c, Pressule ?3 crn of

mercury, surface factor 0.84, irregularity factor for local corona 0.72, irregtt larity factor for

generai corona 0.82, Also finri the totai ioss in lair weather and bad rveatlrer using peek's

fomrula.

(ts) Discuss charge -voltage diagram with corona consideratron and also explain atienuation of t06l

travelling waves clue tc corona loss.
OR

Que.-Z {A) Can lve u"qe methocls of images for accountjng the effect of ground on the value of line [05i

capacitance'/ Justi{y your answer.

{B) (t) A 3 phase iine yields AN levels from individual phases to be 55 dB, 52 dll, and 48 dR. [03]
I ] : - - J  r L . .  - ^ . . . , 1 r 1 - - - .  ^  L I 1 ^ . . ^ l  ^ ! -  ' L . -  l : - ^
t  l , l r u  u t t r  l ; 5 L l  l u l l x  r " l . . l . \  l t r V t r l  u r  i l . | t r  l l l l s .

{2) An L\ctave banri has a cellrer frequency of i000 Hz {a) Crrlculate tlie upper atrd lower tS3I
ir-equencies of the band ihi Calculate the same lor ihird oclave band.
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[121Que.-3 Auempt any two.

(A) What do you mean by RI'? How propagation of Rl takes place?

(B) E,xplain requirement of heat balance in EHVAC transtnission line arrd discuss horv it takes

place.

(C) Explain the various types of bundled conductor configuration and its effect on tratlsnrission

line capability.

SECTTON-II

Que.-4 (A) Which are the main factors of cansideration of IIVD[- transtnission plannirrg? Also 106]

discuss the choice of voltage for HVDCj line.

(B) Discuss effect of firing angle on DC terminal voltage & valve voltage by using voltage - [061

fi ring angle characteristics.
OR

Qne"-4 (A) What are the main operating problem of HVDC transntissioo system'l Discuss in brief. [0S;,,i

(B) Discuss important control charactedstics of the converter. l05l

Que.-S (A) \Arhat ),ou rnean by VSC converrer'l Analyse VSC convtrler in cielail I05l

{B) Explain cunfiguration of DIIV AC iransrnission lilc in cictail. 106l

oR

Que.-S (A) A 400 kV, line in India uses a 2 conductor bundled with diameter dm: 0.0318 m fcrr each [05]
conductor. The phase cuffent is 1000 Arnps (500 Amps per conductor). The area of each

conductor is 515.7 uunz, pa:2.7+10-x ohn-m atZQo C. o:0.00ri5 ohm/<lcgrcc C nt 200C'

Take the ambient temperafure t":400 C, atmospheric pressure P:l, Wind velocity Vm: 1

nrls, e:0.5 and neglect solar irrarliafion. Calculate the final temperature of corrductor clue

to only I2R heating, Take l: 1.05 m.

(B) Discuss the reactive power requirement of LIVDC substations, Which Devices used for t06l
inserting Reactive powcr to the HVDC System?

Que.-5 Attempt any Two. [13'i' i
(A) Compare HVAC transmission with HVDC transmissiou. 

!r::''r

(B) Why high voltage transmission line is prefen'ed? Give appropdate reasons.

(C) Discuss important mechanical consideration in transmission line perlbrmance.

END OF PAPER
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