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xth Semester B.E. Degree Examination, Feb./Mar. 2022
Power System Analysis - |

Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1

1 a. Define Per Unit Quantity? Enumerate the advantages of per unit computations. (05 Marks)

b. The one line diagram of a radial transmission system is as shown in Fig.Q1(b). The ratings

and reactances of the various.components are shown there in:’A load of 60MW at 0.9 p.f.

lagging is tapped from the 66KV substation which is to be maintained at 60KV. Draw the

reactance diagram. Calculate the terminal voltage of the machine. Choose a base of
100MVA, 220KV in transmlssmn line. ;

50, will be treated as malpractice.
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2 a. With suitable examples explain one line diagram and dlscuss the elements represented.
(05 Marks)
b. With the help of typical electncal power system, cxplam 1mpedance andreactance diagram.
(05 Marks)

C. The one line diagram of a power system is as shown in Fig.Q2(c). The motors have rated
output of 30MVA, 20MVA and 50MVA at 30KV with 20% subtransient reactance each.
Selecting generator rating as base in the'generation circuit, draw the per unit reactance

diagram. :
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Fig.Q2(c) N Ho#a (10 Marks)
Module-2
3 a. Whatis doubling effect in transmission line? Subtransient with equations. (06 Marks)
b. Explain the selection of circuit breakers in a power system. (04 Marks)
P p

¢. Two generators are connected in-parallel to the low voltage side of a three phase A-Y
transformer as_shown in Fig.Q3(c)./Generator 1 is rated 50MVA, 13.8KV. Generator 2 is
rated 25MVA, 13.8KV. Each generator has a subtransient reactance of 25%. The
transformer is rated 75MVA, 13.8A/69Y KV, with a reactance of 10%. Before the fault
occurs, the voltage on the high tension side of the transformer is 66KV. The transformer is
unloaded and there is no circulating current between the generators. Find the subtransient
current in each generator when a three phase short circuit occurs on the high tension side of

the transformer.
3
Fig.Q3(c) Gz O A Y

Choose abase of 7SMVA, 69KV in the high tension side of the transformer. (10 Marks)
1 of3

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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OR ;
Explain in details symmetrical short circuit of a synchronous generator on no load and
constant excitation drawing oscillogram. (10 Marks)
Generators Gl and G2 are identical and rated-é 1K = 0.25pu at own MVA

X = 0.06pu to their own MVA bas
reactance of 0.848Q/km. The three pha
shown in Fig.Q4(b). Find the short cirepi

Gy ;
TFigQ4(b)
Module-3
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Module-4
Derive an expression for the fault current when a
terminals of generator. Draw the sequence the seqi_j,

ble line to ground fault occurs at
= networks to represent the fault.

(10 Maxks)
Draw the interconnection of sequence networks, for’
i) single line to ground fault ii) line to line faulf” (04 Marks)
A three phase generator with an open Voltagc of 400V is su JCC ted to an LLG fault
through a fault current of Z; = j4Q3, Z (06 Marks)
Explain the seties types of fa A power system. (06 Marks)

'10MW of power at 0.8pf lag at 6KV. An LG fault takes
he transmission line agishown in Fig.Q8(b). Find the fault

A synchronous motor is recei
place at the middle pom
current

Generator ; 20MVA,
Transformer T1 : I8M"
Transmission lin

T2 : 1SMVA, 6.9KV/34.5KV, X = 0.1pu
MVA, 6.9KV, X, = 02p0, Xo = X5 =0.1pu

(14 Marks}

Define power
stability. ‘

(05 Marks)
(05 Marks)

é;ratlon is maintained for a duration of 6 cycles, calculate the change in
the end of 6 cycles. (10 Marks)

; =, OR

Explain equal” area criterion when a power system is subjected to sudden change in
mechanical input. (08 Marks)
Write a note on multx-mac ! (65 Marks)
A loss free alternator supplzes 50MW to an mﬁmte bus, the steady state stablhty limit being
100MW. Determine if.the alternator will remain stable if the input to the prime mover of the
alternator is abruy increased by 40Mw. (07 Maxks)
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