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B.Tech 5th Semester 5peciﬂl (b) Low head hydro-plant js also known as
Exam., 2020 (i) canal power plant
(i) medium head hydro-plant
POWER SYSTEM-II (i) run-off river hydro-plant
Time : 3 hoyrs Full Marks : 70 (iv) base load hydro-plant
Instructions - {c) Demand factor is defined as
. . i} average load/maximum load
(i The marks are indicated in the right-hand margin. - - ” .g / m )
= E: (i) maximum demand/connected load
(i) There are NINE questions in this paper. i i fiii) connected load/maximum demand
(tii} Attempt FIVE questions in all f-;" ; fiv) average load * maximum load
£ =
(ivj Question No. 1 is compulsory. ,E.J’”E‘ % fdj The area under load a curve gives
=3 =3 .
1. Answer/Choose the correct option from any = = (ij average demand
seven of the following : 2x7=14 § § {ii} energy consumed
/a) The power output from a hydroelectric = = (i) maximum demand
power  plant depends on  three (iv) None of the above
parameters. . -
(i} Head, Type and Dam of discharge fe} Which among the following is the most
' h 4 Effici ¢ severe fault?
i ad. Discharge and Efficiency o
) :.}[1?5;:91-:::[1 & d (i) Single line to ground fault
(iii) Efficiency of the system, type of (i Double line to ground fault
draft tube and type of turbine used (ii) Line-to-line fault
fiv) Type of dam, discharge and type of fiv) gymmetrical fault
catchment arca
{ Turn Quer |
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(3) {4)
n What is the value of the zero sequence 2 e the §
current? (a) What ar N actors to be considered in
i t : .
(i) 3 times the currept in the neutral SEIECtmgl* - : w31_t¢ of a hydroelectric
wire power p ants Write a short note on the
. _ selection of hydraulic turbine.
fiijj 1/3 times the current in the neutral _
wire (b) A generating station has the following
fiiij /3 times the current in the neutral data installed capacity = 300 MW;
wire capacity factor = 50%; annual load
factor = 60%; q e
(iv] Equal to the current in the neutral } annuall cost of fuel, ofl,
wire - - etc. = ¥ 9 107; capital cost = ¥ 109;
_ 5 = annual interest and depreciation = 10%.
fg) Which among the following methods is " @ Calculate (i) the minimum reserve
used for improving the system stability? ; ; capacity of the station and fii) the cost
(i) Increasing the system voltage = = per kWh generated.
.t . ] I
fit) Reducing the transfer reactance =3 ?‘7 : :
il Using higl o =3 = 3. (a) Explain with neat sketch pumped
iiij) Using high-speed circuit-breaker = = - storage peak load plant.
fiv) All of the above o =
= = (b} Estimate the generating cost per kWh
o e Tty f . o £ 8 :
(hj The trdnsmr;t %tablm} ]L_Iin;” . I_}W po_wm = = delivered from a generating station from
system can be increased by introducing the following data :
fi) series inductance Plant capacity = 50 MW
(i) shunt inductance Annual load factor = 40%
(i} series capacitance Capital cost = 1-2 crores
(iv) shunt capacitance Annual cost of wages, taxation, etc. =
(il What do you mean by positive sequence ¢ 4 lakhs; cost of fuel, lubrication,
network? mamtcnz;ncc, etc. =501-U paise /kWh
. . . S generated. Interest % per annum,
() E!Eﬁng diversity factor and mention its depreciation 6% per annum of initial
significance. value.
QGAKfISZEi { Turn Quer j
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(a)

(b}

(a)

()
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Deduce and draw the sequence network
for LLG fault at terminal of unloadeq
generator.

A20 MVA, 13-2kV  alternator  with
solidly grounded peutral has g
subtransient reactance of 0-25 p.u. The
negative and zero sequence reactances
are 0-35 and 01 p.u. respectively. A
single line to ground fault occurs at the
terminals of an unloaded alternator:;
determine the fault current and line-to-
line voltages on neglecting resistances.

Derive the expression of fault current
for line-to-line fault on unloaded
generator. https://www.akubihar.com

The line currents in phases a, b and ¢
respectively are 500 + 7150, 100 + j600
and -300 + ;600 referred to the same
reference vector. Find the symmetrical
component of current,

What is ‘equal area criterion’ and how is
it derived from the swing equation?
Explain the operation of a synchronous
motor using this criterion when sudden
increase in mechanical load on that

motor occurs.
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synchronous 8¢M€rator

having an internal voltage 12 Pu,

H:

5.2 MJ/MVA and a reactance of

0-4 pu is connected to an infinite byg
through a double ¢ireuit hine, each line

of reactance 0-35 pu. The gener‘atc-r is
delivering 0'8 pu power and the infinite
bus voltage is 1:0 pu. Determine
maximum power transfer, steady state
operating angle, and natural frequency

of oscillation if damping is neglected. 7

What are the assumptions made during

the stability analysis of a multi-machine
system? Derive the equation for reduced
admittance matrix. 6

(b} A 50 Hz, 4-pole turbo alternator rated
150 MVA, 11 kV has an inertia constant

of 9 MJ/MVA.

Find the—(i) stored

cnergy at synchronous speed, (ii) rotor

acceleration if the input

mechanical

power is raised to 100 MW whep the

electrical load is 75 MW and
the end of 10

assumed constant at the init

20AK/1326

Enlist the effects
the operation of I

‘ (iii) speed at
cycles if acceleratiop s

ial valye. 8

of high-loag factor on
ower plantg. 6

) . f .
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fb,i The energy ¢ost of 5 100 MW steam
station working at 40% load factor
comes out 1o be 12 pajse/kWh of energy
generated. What will be the cost ?f
energy generated if the load factor is
imprmfed to 60% ? The fuel cost of the
power station due to increased
generation increase the  annual

genc-r;uion cost by 5%.

9. Write short note: the following -

@j Plant capacity fit

Surge tang

1 rents
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