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N~792

T.E. Electrical {Semester ~ V1) (New Course) Examination, 2010
POWER SYSTEM STABILITY AND CONTROL

Tray and Date : Wednesday, 19-5-2610 Total Marks ;109

Time: 230 pm. 0 330 pm

Iastructinry 1) Solve any three guestions from Section I and arny three
questions fram Section §2,
27 Use of non-progrommadle caleulator is permitted.

3} Asswone suiteble date wherever necessary.
SECTION - ]

1. a) Expiain the phenomenon of short-circuit on 2 synchronous machine with a
neat skatch of shovt-cirouit ourrent wavelforn, Draw short-cireuit modois of
arnachine during

Iy Sub-transieni period
{f) Fransient period
DY Steady-siate. ]
b} A generator is connected through a transfonner o a svochronous molon
Reduced to the same bese, the par unit sub-lransient reactances of the generaior
and motor are .13 and §.35, respectively, and ieakage reaptance of the

sransformer 1s 0.1 mer unil. Athree phase fault ocours at the terminals of the

motor when the lerminal voliage of the generator i3 0.9 per unit and the
gutput eurrent of the menerator 18 1.9 per unit at 8.8 power factor isading,
find the sub-transient current in per ualt in the fault, in the generator,

and w the motorn. b
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2. a) Oneconductor of three phase lne Is open. The current lowing to the delis
connected load through phase ais 10A, With the current in line 2 as reference
and assurning that line ¢ is open, find the symmetrical components of line

HITenis. : ot

Ly]

B Obfain the expression for three phase power in lenms of symmelrical
components. g
3. ay Obtain sequence cirouits for YIY translormer with both neutrals grounded. 19

b} For a smal power system showa in Flg. 1, obain the zero sequence dagram,

Fip. 1 Single line diagram of a small power svsiem for .3, b

4. ay Discuss the method of analyzing single line to ground fauits. 8
b} Hxplain how the frequency of the power system varies with the joad. 8
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SECTION ~ 1l

3. &) Discnss different consirainis on economic generation. g
b} The incremental fue cost in rupees per MWh for ¢ plent consisting of two
Uiy are
G, AP, = 020 Py, 40
AC /AP = .20 Py + 36
assume that both units are operating of all times, and total logd varles from
493 MIW 50 250 MW, 2nd the maximum and minimum loads on each uhif arg
to e 123 MW and 20 MW respectively, How will the load be shared between
pwo uniis as the syster: load vaties over the fuil range 7 Whet are the

corresponding vatues of the plant incremental cosis ?

{assume various vaiues of ), as 35,44, 50, 55, 60, 61, 25, 65). B
5. 2} With suitable exampie expiam optimal unit commitment, 8
b} What are reliability considerations associated with optimal scheduling 7 8

7. 2} A synchronous generator of reactance 1.20 per unitis connected to 2y infinite
s bar {1V = 1.9 per unit) through trensformer and a transmission line having
1ol reactance .60 per unit, The geaerator no load voltage is 120 perunit
and 18 inertia constant is M e 4 MWoseo/MVA. The resistance and machine

damping may be assumed negligible. The system froguency is 30 He. Caleulaw

the patieal frequency of osciliations ifthe generator is joaded to 50%. ]

b) What s equal area criterlon for siability sssessment 7 Define enitical clearing
time and eritical clearing angie, 8
§. @) With guitable example explain voltage collapse. g
) What is the aced of contingency analysis of a power system 7 2
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