
Student Exam No

GANPA,T T]NIVER.SITY
B. TECH. SEME,STER: VIII (ELEC'IruCAL EI\GIFIEERING)

REGULAR NXAMINATION APRIL - JIJ}IE 2015
288802: PolvER SYSTEM PRACTICE & DESIGN

Time: 3 Hours Total Marks: 70

Instructinn: 1. A11 questions are compulsory.
2. Answers of each soction must be written in sepa.rate answer book,
3. Figures to the right indicate full marks.
4. .Assume suitable data wherever necessarv.

Section - i

Que.* 1 (A) How does the size of the conductor an<l ti:e spacing between conductors 106l
affbct the transmission line perfonnance?

(B) Disouss the effect of conductor area and phase separation 'rn bunciied t06l
c:onductor line capabiiity in EI{V transmission iine design.

OR

Que.- 1 (A) Find the inost economical crnrent density of a 3 core 30C rn long distribution [CI61
cabie supplying a ihree phase load of 100 i{W at 4i-}{i V and C.8 power iactor
iagg:ng lbr 4000 hours per annum. T'he cc.rst of tire cable includilg
installaticn i:r li.s. {3A a + 50) per ructcr'. '"vhcr* 'a' is the area cf eacit
conductor in sq.cm. Interest alld depreclation rate is 10% per annum and the
energy cost is 20 paise per unit. The resistivity of conductor is 1.84 p,flcrn.

iB) What are the design consiilerati<ins fbr EH."' iransmission line? I$fi

Que. *.2 A tiuee phase, 230 kV transmission line designerl to transrnit 85000kW at 0.9 tlll
p{iwer facior has constant A=D:0.9855 L 0.34, B:78.5 a68.22,
C:0.0003961.-90.12 (i) DeciCe no. of insulatom and oalculate string
efficiency. {.ii) Draw receiving end porver eircle diagram ard show the load
point on it.

OR

Que. - 2 {A) trVhat is iamp flicker? What are its types anci r:auses? W}rat types of ioads are 106l
responsible ftrr it? How can it be reduced?

(ts) What are corona losses? Explain Peek's and Peterson's formula for I05l
calculating the corona loss with their application and limitations.

Que.- 3 Aftenrpt any fivo. I12l
(A) Horv is the selection of arrester voltage rating, discharge current and

di s charge v oitage done?

(B) Explain the design of earthing grid of substation.

(C) liow ciaes corona depen<is on the riiameter of the conriuctor, the number oi
insulatois and spacrng of condrict<-.rs of EHV transmission line?
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Que, - 4

Section - II

Explain the r,lethods of power system improvement' [051

The following loads are connecled to a three phase four wire 4151230 V [061
distribution system.
(i) A three phase 12 kw load at 0.85 power factor lagging. (ii) A single

pirase 2 kW load at 0.9 power factor lagging between the phase R and

neutral. (iii) 4.1 * j 2j6 A load current in Y phase. (iv) A single phase 2.5

kW load at unity power factor between the phase B and neutral. The phase

scquenoe is RYB. Calculate the currents in each line and current in Neutral'

OR

eue.-4 (A) How are the losses in thie system determined befbre'system irnprovement [061
measules and after system improvement measures? Explain the effect of

utilization factor and loss load factor.

(B) Discuss the considerations in the location of substations. t06l

(A)

tB)

Oue. - 5

Que. - 5

Que. - 6

A 230 kV transmission line with typical span of 270 m and maximum tlll
permissible sag is 3.6 m. (a) Design basic meciranical structure of

tansmission tower with appropriate dimensions. (b) Design eadh wire and

suggest its location on tower under heavy loading condition with earth wire

of I cm diameter ancl weight of 0.607 kgim and ice covering of i cm thick

ancl wind loading of 39 kg/rn2 .Calculate tension in earth wire and factor of

safety.
OR,

(A) Derive sag-tension relation for a given span with the towers at the ends t06l
located at utequal levels.

(B) Discuss tolsrable step voltage, touch voltage and transferred potentiai" [051

Attempt any trvo. Il2l

tA) I)efine insulation co-ordination. Explain insulation co-ordinatiotl curves.

(B) Explain the main considerations in planning and designing generating

staiions i1 power sSistoms rvitli reference to (i) size of units (ii) Role of

diffbrent types of Power Plants.

tC) Draw a single line diagram of a typical 220 kV83 kV transmission

substation and discuss the factcrs affecting the layout of substation.

END OF PAPER
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