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Time : 3 Hours] (Total Marks : 80
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Attempt averal! five quastions. Al questions carry. eQuel ngrks.
(Schematic diagran:s musi be shown wherever necesssry. Ary dats
you fsel missing may suitably be assumed and stated clearly. Units

Of quantities «sed/cakculated must be stated cieasly.)

"t'se of following supponting material is pe'm;ined dufing examination.
(Mentioned in form No. 205) .
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] (a) What i+ per unit system ? How the base quantities :ve
/ seleciea ? )

. - 6
®) Fig. 1 shows the one line diagram of a simple powér syston.
| : . i__, O0—2 ¥
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Fig. 1
. One-line representation of a simple power system
Gen. No. 1 30 MVA 105 kV X" = 1.&. ohins
Gen. No. 2 15 MVA 6.6 kV X" 1.2 ohms
Gen. No. ¥ 25 MVA 66 kV X" =356 ohms

Trausformey T; 15 MVA 33/11 KV X =152 ohms pes
phase o= high
tension side

Transformer T, 15 MVA 33/6.2 kV X =16 ohms per

3 phase phase on high
tension cide.

Transmission hine 20.5 ohms/phase

load A 10 MW 11 kV 0.9 lagging power factor

lecad B 40 MW 66 kV 085 lageing power factor
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The parameters for a 4 bus system are as under :
Bus code Line .Changfng Admittance _
. Impedance Ypurf2 ‘
)-2 02+j08 002
23 03+j08 - 003,
2-4 0.25+510 0.04
34 02+)08 002
1-3 0.1+304 0.01

Draw the network and find bus admittance matrix.
| 10

Give reason that bus admittance matrix 13 & sparse matnx.
Do 2
Pefine primitive network, bhus incidence and basic loop

incadence matnx.
4

The tour generstor G,, G,, G; and G, are arranged in a ring bus
bar as shown in fig. 2. To limit the short circuit current the
reactors are interposed in between. Calculate the short ckt MVA
if there is a fault at point F. All reactances are referred to their
respective MVA znd all the generators are solidly earthed.
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Z Draw equivalent ckts of synchronous machiue uander
subtrasient, trasient and steady state conditions.

&y A 2 phas: transmission line opersung at 10 kV and having
a resistance o7 1 Q and reactance of 4 2 1s counected to the
geuerating station bus-bars through 5 MVA  step-ap
transformer having a reactance of 3%. The bus-bars are
sepplied by a 10 MVA alternator having 10 renctuice
Calculate the short ckt. k\ A fed 1o symmeirical fault Yetween
phases )f 1t occurs reactance. Calculate the short-~iscuit LV
ted to svinmetnical fault between phases if 3¢ nccurs. -
(:: at the lpad end w transmission line
m) at the high voltage terminals of the Xmur.

' MmMVA  FMVA

h% %% # 10 kV .1,9, ﬂiﬂ‘ 5 (]

4.:1':;:'1
Fig. 3 ) .

3 _da3 WLst do you underztand by positive. peselive ana zvro
sequdence uupedd.tm ? Discuss theur with reference o

.~ sytichronous generators, transformers and tvaasmission Lines.

w{ Irive expression: for’ fault current by symn:trical

components method for single Line to ground tauit.
.- f.——--t-- v — . -
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3 «a) A 3phase 10 \d\ A, 11 kV generator with o sclidiv v othad

nentral ‘point supnhies a feeder. The relovant !mpedanc:. of
vhe generator and feeder in ohms are as undor

. Gen. Feeder
Positive sequence tmpedaice 112 110
Negative sequence unpedanse 109 K9,
Zero seoquence 1mpedance : )'0.4 17.0
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Fig. 4 . .
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If a fauit one phase to earth occurs. On the far end of the
teeder, calculate :
(i) The magnitude of fault current

(i) line to neutral voitage at the gen. terminal
12

(h) State Fortescure theorem.
: 4
4 »f Denve the necessary equation to determine the fault cusrent
¢ fur a double hine to ground fault.
10

M) Draw a diagram showing interconniction of seqience networkg.
6

Ok

.4 Tae i1 kV, 50 MVA. 3 phase alternautors are connected 1in parallel.
Fiach alternator has a reactance to positive, negative aad zero
SAquence curTenta of 0.6 ohms, 1).40 chms and 0.02 olim respectively
and has its ndutral earthed through a resistance of 0.20 chm. The
| alternators supply a substation through a feeder having impedances
- of 0.4+30.7 dhm tg positive and negative sequence currents and
| 0.7 + 3 30 ochms to zero sequence currents.

A double line. to ground' fault occurs at the substation.
Calculate (a) the fault currents (b) potential above ground attained

by altermator neutrals.
16

(a) Denive statx load flow equation. Discuss 1ts charactenstic and
. assumptions made to obtain modified SLFE.

-V

(t)  How are buses classified m a power system.
(¢’ Huw are system vanabies classiied in a stan~ load flow
fq.12110n. . "
' : 10. 3. 3
OR
5 _s) Cempare the mathods of had flow anaiysis.

)" Gove a flow chart for a ioadiluw study using Newton-Raphson
method. Also discuss the Neweron-Raphson method in detail.

—~

- (&) How does the method get mmhﬁed when PV huses are also

present.
4, 8. 4.
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