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Course Title - Advanced Power Systems (EEE C 462)
Comprehensive Examination
Full Marks — 80 (Weightage 40 %) Duration—3 hours

Date: 24-05-2009
Notes: Highlight all your answers by enclosing in boxes

1(a) Explain the operation of a Thermal Power Station with relevant T-S diagram and
other diagrams.

(b) During the light load (or, no load) period, what may happen to the generators in a
hydro-electric power station ?---Explain, in detail. [7+3 Marks]

(2) A three phase overhead transmission line(star connected system) has resistance and
reactance of 5.0 and 20.0 ohm(per phase), respectively. The total load at the receiving
end is 25.2 MW at 0.82 power factor(lagging) . The load current is 537.68 amps. The
power factor angle is defined with respect to the receiving end voltage.
(a) Calculate the sending end voltage (line value)
(b) A three phase capacitor bank of 15 MVAR (leading) rating has been connected at
the load (receiving) end. Will this rating be sufficient to maintain a zero voltage
regulation at the same receiving end voltage? If not, calculate the MVAR rating of
the additional capacitor to be connected. Derive the necessary equation ,from
fundamentals, in context to zero voltage regulation, with necessary phasor diagram.

[2+ 2+2+4 Marks]

3) Two 25 MVA, 11.0 KV, three phase star connected Synchronous Generators are
connected in parallel . The star point of one of the generators is grounded through a
resistance of 3.0 ohm/phase and that of the other is isolated. A “single line —to-ground”
fault occurs on phase “a” and I = I, =0 . Each generator has positive, and zero sequence
impedances as j0.18 p.u, and j0.10 p.u, respectively. The values of subtransient direct
axis and quadrati}re axis armature synchronous reactances of each machine are : Xy = ]
0.18 p.u and Xq, =j 0.12 p.u . Fault impedance is neglected.
Calculate: (a) Negative sequence reactance of each machine.
(b) the fault current (in p.u)

(c) the current in the grounding resistor ( in amps or kilo amps.) [2+ 6+2 Marks]

4(a) Explain the concept of ““Steady state stability” of a power system, with all necessary
equations derived (using “ Laplace Transform” or, otherwise).
(b) What will be the frequency of oscillation if sustained oscillation is assumed in context

to steady state stability?
[P.T.O]




(c) What are the differences between “Steady state stability” and “Transient stability”
of a power system?---Write any two points.
[6+2+2 Marks] :

5.) (a) Derive the expression for Transient Recovery Voltage [errv(t)] of a circuit
breaker, starting from fundamentals with completely labeled necessary circuit diagrams.
Apply the method of Laplace Transform ,with all initial conditions relaxed.

(b) In context to part (a) question: L= 9.0 Henry , C= 0.02 uF and supply voltage per
phase (r.m.s value ) =220 KV.

Calculate: (i) Maximum value of Transient Recovery Voltage [ergv(t)]

(11) Maximum value of RRRV [ 6+2+2 Marks]

6. (a) Explain the process of development of “ARC” in a Circuit Breaker with necessary

diagrams.
(b) Draw a neat diagram (labeled) of a SFs circuit breaker (no explanation) . What are

the advantages of this circuit breaker?
[ 5+2+3 Marks]

7.) Explain the principles of “ Differential Relay”and “ Percentage Differential Relay”
with necessary circuit diagrams and all mathematical equations.
[5+5 Marks]

8.) Applying “Equal Area Criterion”, calculate the critical clearing angle for the system
shown in the following figure for a three —phase fault at the point “P”. The generator is
delivering 1.0 p.u power under pre- fault condition. Total reactance for (I; + I ) length of
the second line is j0.27 . At the post-fault condition, the faulty line is switched off and
power is supplied through the healthy line(line no. 1). All reactances are giveninp.u.

‘ iy o
LA =atls ‘*’éﬁ(’f

! !jO/r /

g""QL E__%%—a—— V;[.O&jﬁ.b{

"

SV

_2
2= |

Lﬁ(( 'YQAC/('W:U—: ong. Cn Jf_lil [t me’j




\

BITS, Pilani — Dubai
International Academic City — Dubai
IV year EEE, 2nd Semester 2008-09
Course Title - Advanced Power Systems (EEE C 462)
Test 2(OPEN BOOK)
Full Marks — 20 (Weight age 20 %) Duration—S50 min
,\_Ns TRVCTI 0N — Date: 19-04-2009

(_Texf- LsooK W H-wr#w'n s m"‘ﬂh Ny AR MDMJ

1.)One 25 MVA, 11.0 KV three phase Synchronous Generator is connected to a bus-bar
supplying a transmission line. The star point of the generator is grounded through a
resistance of 1.0 ohm/phase. A “double line —to-ground” fault occurs at the far end of the
transmission line. The fault occurs on phase “b” and phase “c” while it is assumed that ,

I, =0 . The generator has positive, negative and zero sequence impedances as j0.2 p.u,
j0.15 p.u and j0.08 p.u, respectively. Each transmission line has self reactance (X; ) of
j0.6 ohm and mutual reactance of any pair of transmission lines (Xn, ) is jO.2 ohm.

Assume that fault 1mpedance(Z ) is zero.
Calculate I, I and Lo .
2.)A Synchronous generator is feeding 275MW to a large 50Hz. network over a double

circuit transmission line. The maximum steady state power that can be
transmitted under different conditions, are as follows :-

Prefault ----—------- 480MW

Post Fault -~-—------ 325MW
A solid three phase symmetrical fault occurring at the generator-end of one of the lines
causes it to trip. Estimate the critical clearing angle in which the circuit breakers must trip
so that synchronism is not lost. Consider that the maximum load angle (dmax ) is the
angle at the point of intersection by the 275 MW line with the post-fault P- § curve.

Apply the “Equal Area Criterion” method. [ 6 Marks]
3.)With reference to the following figure, the given data are:

Van =100 € Vi =60 € © Ve =60 € 1° | X, = jXbe = jXea = j5.0 ohms | j X, =j12.0
ohms. Calculate I, and I}, using the theory of Symmetrical Components. The phase angles are

given in degree units. [ 6 Marks]
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1) A transmission line has A=D =0.9¢"° and B =150¢"° .The line has, at the load
end, a transformer having a nominal T-representation of its equivalent circuit as
follows: Total series impedance of the transformer =Zr =101.2 ¢7*? ohm and
total shunt admittance of the same transformer =Y= 0.000738 ¢*° mho .

The load end voltage and current are Vi, and I ,respectively. All phase angles are

given in degree unit.

(a)Derive the expressions for A;, B;,Cy, Dy where it is given that: Vs=A; VL +B; I

and Is=C, VL +D; I.

(b) In context to part (a), calculate the numerical values of A, and C,(either in polar

or rectangular,complex form) . [6+3 Marks]

(2) A three phase overhead transmission line has resistance and reactance of 5.0 and
20.0 ohm(per phase), respectively. The load at the receiving end is 25.2 MW at
0.82 power factor(lagging) and at voltage of 33KV(L-L).

(a) Calculate the sending end voltage (line value)

(b)Calculate the KVAR rating (or, MVAR rating) of the compensating equipment

inserted at the receiving end so as to maintain a zero voltage regulation at the same

receiving end voltage. Derive the necessary equation ,from fundamentals, in context
to zero voltage regulation, with necessary phasor diagram. : [2+6 Marks]

(3) (a) Explain the main features and principle of operation of a hydro-electric power
station, with a neat diagram.

(b) What are the possibilities of operation of the Salient pole Synchronous Machine,

during the LIGHT LOAD period of a Hydro Electric Power Station?---Explain. .

[6+2 Marks]
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Quiz 1(Set—A) [ Use the back side of this page,if necessary]
Full Marks — 10 (Weight age 5 %) Duration—10 min.
Date 26-02-2009[Q1,Q2 and Q7---2 Marks each and Q3 to Q6—1Mark each]

Name----- Id No.------

1) Ina medium transmission line, using Nominal ~T Representation , B will be :
(a) ZH(YZ) (b)2 ZH(YZ) (c) Z+(YZ/2) (d) Z[1+(YZ/4)]

2) In a long transmission line , “C” will be: (a) Z¢ Sinhyl (b)( 1/ Zc ) Sinhyl (c) Zc
Coshyl (d) Zc Tanhyl

3)In the analysis of a long transmission line, the following concept is used:
(a) Lumped Parameters (b) Semi lumped ,semi distributed parameters (c) Distributed

parameters

4) “In a transmission line, zero voltage regulation can be achieved by installing a three
phase Synchronous Motor working at lagging power factor” ----- Is this statement TRUE

or FALSE ?
5) The power available from a hydroelectric power plant will be: (a) P=g p W (H/2)

(b)P=gpWH (c)P=2gp WH

6) In most of the Thermal Power Stations, Synchronous generators used are having: (a) 4

poles (b) 2 poles (c) 8 poles
(7) Why superheated steam is used in Thermal Power Plant?--Explain




, 9 I TS, Plﬂ/(ﬂw'f— ’Dvu(;m/('
(K Vyr, EEE, [INQJ%}ZZM@
Corvrge Tikle —Advamce /%WQZ_W

- (EE
D = o Rzt [SE’(?—[D fw&y}wg/j

rb//x/ﬁ 2L/ 02 o Ut 2 bauie pda
/02/ 2605 [mkw)#wmﬁa

Nopme — - Td No. ~ —

Aorn crrasgion /é“’\-p/ \\B”W’u be - VM
(») f"@”‘ @&A]A ! (v C:;QVOCW Lyt (¢J(Z) Coo L

_(3) Pove hab Pu e anoclhle Afor- &
Aogdoo e lecte w2
7)(_ ?e WH . DQ%"M vy V—&V\A%LQ

-

o dunvie e Qodnid . WJ




