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, SE (Electrlcal) (Secong Semester) EXAMINATION 2011
 POWER SYSTEM-I1
; (2008 PATTE,RN )‘
Time : Three Hours o | - Maximﬁm Marks : 100
N.B. — (i) Answers to the two Sectlons should be written in separate
- answer- books :
(u) Neat dlagrams must be drawn Wherever necessary.
(i11) Flgures to the rlght indicate full marks

@@v) Assume sultable data, if necessary.

SECTION 1 .
1 (a) What is d1vers1ty factor ? State the advantages of the diversity

of load in power system. Prove that the load fac@r of a power P
system is 1mproved by an. increase in the diversity of load. [6] -

b) What are: the - obJectlves of tariff ‘7 Explam the type of tariff
employed for domestlc customers. R [4]

(c) ~,The load on a power plant on a typical day is as under :

X - Time :  Load (MW)
12—5am. 30
- 5—9 a.m. " ) | 50
9 am—6 p.m. 8 90
6 pm—10 pm. 120
) 10 pm.—12 pm. | : 30 - |
Plot the chrono-logicalﬂload curve and load duration curve. Find
' the energy supplied by the plant in 24 hours. [6]
' PTO. -~
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2. (a)  What afe the ad(zantages of in’}ce’réqnneci:\ed operation- of pow_ér '
system ? . o | ' | . [6]
b) T‘he' following ‘dai.;a refers to a poWer station :
.(i)' ’}Ann'ual maximum demand or”1} ’station is 100 MW
(i1) Max1mum demand of dlfferent loads supphed is 40 MW,
35 MW 30 MW. and 25 MW

P “\(iii) Average load factor of the statlon is 60% and

o
;é; 6w :_,rCapaci,t'y of the station : 02 umts of 50 MW each and
2\: ‘ ‘;vane: unit of 25 MW. \

Find the n'umbar af units of energy supplied annually, diversity
/fact‘:br and plant utilization fact;ar. o [6]
(¢) _DiScuss | the imporpanée and tariff method fqr encouraging
cﬁstomers to uée: electricity duliirig off-peak hours.  [4]
3 () Discuss the functions and‘princip‘le dff‘operation of

automatic voltage regulator. Name different types of voltage
regulators : o | . [6]

(b) - Each line of a three-phase system is suspended by a string

of three similar insulators. If the voltage across the line side
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unit is 19 kV. Calculate line to neutral volt'age. Assume that

the shunt capac1tance between each insulator and earth is

© 1/10th of the capac1tance of the 1nsulator 1tself - [6]

: Name_ d1fferent types.of insulators used in power systern. Give

 the application of each type of insulator. [4]

or
Discuss the necessity of excitation system for alternators. Explain

one of the types of excitation system used for alternators ‘in

brief. o 8]

What is string efﬁcienCy ? Why is it necessary to have high

string efﬁciency ? State different methods of eqUalization of
, potent1al across each unit of a strmg of suspensmn 1nsulators. '

‘and. explain one of them in brlef o '. ' (8]

Discuss with reasons : ‘ L

(7) The a.c. reSi_stance of a conductor is" more than the d.c.

resistance

- (ii) Bundled conductor l1nes have lower 1nductance than that

of a single conductor hnes |

(iii) In double circuit lines, the conﬁguration of conductors
is- selected such that the distance between the conductors

of the same phase is maximum . [6]
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(b) vCalculate the- 1nductance per phase per km of a 33 kV
50 Hz three-phase three conductor hne W1th conductor spacing

| of 1.4 m and dlameter of 1 5 cm for the following conﬁguratlons
(i) Equ11ateral spac1ng |
(t’i) Heriaental spacing. |
| I ‘Assume transposed iines' o c - [6]
(c) -'What 1S meant by transpdsﬂ:mn of conductors in an overhead

llne ? Why 1s it essentlal 2 How is it carrled out ? [6]

- Ve
or
6. (a) Demve the expression for 1nternal and external ﬂux hnkages

for a conductor carrylng current I and thereafter derlve the

expresszon for 1nductance of a single-phase line. - " [10]
b) Flgure 1 shows a stranded conductor hav1ng seven 1dent1cal

strands each of radlus r. Determme the geometric mean radlus

,_-__(GMR) of the conductor L g
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) SECTION i § G

Derlve an expressmn for . capamtance per phase of a three-
phase ' overhead transmission line with unsymmetrlcal spacing
of conductors assumlng trans’pomtlon : [10]

A smgle-phase line W1th two parallel conductors each of diameter -
20 mm and spacing between the conductors is 3 m. The height-

- of conductors above ground is 6 m. Calculate capacitance of

®)
8. ﬁ (a)
b)

the line :

@) neglectlng the effect of earth, and

(ii) taking into account the effect of earth S [8]
What -is rnethod of 'ima;ges ? " How can it- be: used to take
into account the presence of ground in calculatlng the
capacitance of a smgle phase line ? o - [8]

Determine the capacitance ‘and charging current per phase per |
km for a three-phase double circuit line as shown in figure
2. The line operates at 132 kV and 50 Hz. The diameter of
each conductor is 2.5 m. Assume that the hne is regularly

, transposed and neglect the effect of earth [10]
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Obtain the 'relationship“ for the sending end vOltage and cnrrent
in terms of receiving end. Voltage and current for medium

transrmsswn hne with normnal tee method Draw the phasor

dlagram Evaluate the generahsed circuit constants . (8]

A 50 Hz three-phase transmlssmn line is 275 km long. It
has a total series impedance of 35 + j 140 Q and a ~shunt
admlttance of 930 x 10‘6 290°T . Fmd A, B; C and D constant.
using long line 'equatlons. o ,' R 8]

or

~State Ferranti effect :

The following data refers to a 50 Hz smgle—phase transmlssmn

line :

Leng%h . 30 km

‘-'Load delivered at the rece1v1ng end 6 MW at 0.8 p f. 1agg1ng

Resistance of each conductor : 0.02 Q/km.

Inductance = 0.7 mH/k_m. o |

. I

_The voltage at the recewmg end 1s required to be kept at

11 kV Fmd the sendlng end voltage S (8]

Derive the expressmn for parameters of equlvalent pi circuit |

for a long transm1ss1on line in terms of line parameters Draw

the eqnlvalent pi model. S » 8]
6 |
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11. (d) - What are the different factors affecting the. sag of a transmission -
line ? How are ,the effect of wind and ice loading taken
into ‘account While determinin'g the \resultant loading of the

Wc(_)ndu'ctor?\d\w:‘.: S | [8].
(b) Giveygeneral ,.classiﬁca‘tion of underground cables.

A 33 kV (line to neutral) sinlgle core cable has conductor of
diameter“~3 em and 'inside 'diarneter:of lead 'sheath is |

6 cm. Find : | v
(i) The maximum and mlnimum dielectric stress in the cable.
(u) Opt1mal value of conductor radius for ‘the smallest value
of max1mum stress. R . 18]

e ~ k,Or | \

12. (@) erat is stringlng ehart"?The Weight of an orerhead line conductorv

| 18 700 kg/km. The ultnnate strength is 3000 kg. If safety factor

www.sppuonline.com

is 2 and span length is 250 m, ﬁnd
M (L) Sag i
(u) Total length of l1ne between span

- (id) He1ght above ground at Wh1ch conductor should be supported

if ground clearance requ1red 18 8 meters. : [8]

b) - Derlve expressmn/ for capac1tance of , a single core cable.[8]
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