1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

Important Note :

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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111) Tr.line  iv) Static oad. (04 Marks)
Define per unit quantity. Write‘the procedure to draw the ‘unit reactance diagram from
single line diagram. / (04 Marks)
Obtain the reactance dlagra of the electrical power syﬁtem shown in Fig Q1(c). Mark all
the reactance in per unit on a base of 50 MVA, 138kV in the 40Q line. Machine rating are :
Gi1 : 20MVA,13.2kV, X"= 15%, G, = 20MVA ~«l~«3.2kV X"= 15%, M: 30MVA, 6.9kV,
X"=20% W &

3PY-Y Transformer 20MVA, 13.8/138KYV, X =10%

3P Y — D Transformer : 15MVA, 138/6.9KV;X =10%

é% lyprs 3 %___

1) syn.Generator 1) Syn.Mot

(08 Marks)

‘ OR

What is. meant by one line dlagram of a power system? What is its srgnrﬁcance? (04 Marks)
Show that the per unit rmpedance of transformer is same on both primary and secondary
sides. (06 Marks)
A three winding transformer has rating asfo OwsS :

Primary :Y - connected 6.6kV, 15SMVA.

Secondary ;Y — connected 33kV, 10MVA

Tertiary : A - connected 2.2kV, 7.5MVA

Leakage “rmpedance measured from primary side as Z,s = j0.232Q, Z, = j0.29Q and
Zy = j8.7€). Find the star connected equivalent on a base of 1SMVA, 6.6KV in the primary
circuit, Neglect resistances. (06 Marks)

-

Module-2
Discuss the different types of faults in a power system. What are the common causes for
faults? o (03 Marks)
With the help of oscillogram of short circuit current of a Syn. Generator operating on no

load. Show that X < X|; < X, with equivalent circuit diagrams. (05 Marks)
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c. For the power system shown in Fig Q3(c). The rating of. the various components are :
G : 25MVA, 12.4kV, X=10%, p : 20MVA, 3.8KV, X"—IS%
T; : 25MVA, 11KV/33KV, X = 8%, T, : 25SMVA, 33/3.3KV, X = 10%
The system is loaded such that the motor is/drawing 15SMVA at 0.9p.f leading. Motor
terminal voltage being 3.1 KV. Find the sub transient current in the generator and motor.
Considering for a fault at generator bus ‘

3
Coime

Fig Q3(g) (08 Marks)

Describe the trafisients occurring in a transmlssmn line due to short circuit. (05 Marks)
Write a note. on, selection of circuit breaker... (04 Marks)
c. A three - pha: e, SMVA, 6-6kV alternator with a reactance of 8% is connected to a feeder of
series 1rnpedance of (0.12 + ;0. 48)Q/phase/Km The transformer is rated at 3MVA,

6.6kV/33kV, X = 5%. Determine the fault current supplied by the generator operating under
no load with a voltage of 6. 9KV When a 3¢, symmetncal fault occurs at a point 15km along

o

the feeder.

 Fig Q4(0)

problem.

; (04 Marks)
Explain phase shiﬁ‘o‘f symmetrical comp

(06 Marks)

(06 Marks)

OR
a. What are sequence impeda ces and sequence networks? (03 Marks)
b. Draw the zero sequence impedance networks of transformer connections.

i) f('\‘l 11) f{ s iy &Yy vy DD

(08 Marks)
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Draw the positive and negative sequence network for the povﬁ";éf:ﬁsystem shown in Fig Q6(c)

" Fig Q6(c) s
“*. " Impendence b\ j\
Power system component | +Ve sequence —Ve'sequence | Zero sequence

G, Gy, Gy (- J0.12 J0.08 J0.03 |

T, To, Ts o J0.1 "J0.1 o1 |

Toi, Trz, Tis J0.08 [ J0.08 1012 |
(05 Marks)

Y Module:4

What are unsymmetrical faults? Mention their frequency of occurrence. (03 Marks)

Derive an ‘expression for fault current, when SLG fault occurs on the terminals of an
unloaded generator. - (08 Marks)
A three phase generator with an‘open circuit voltage of4OOV is subjected to an SLG fault
through a fault impedance of J2€Q. Determine the, fault ‘current if Z,,= j4Q, Z> = j2Q and
Zo =j1Q. Repeat the problem for LL fault. TN\ (05 Marks)

s

.....

OR . '
For one conductor open fault, derive an, expressiosn for fault current. Show the connection
of sequence negwgrk to represent the,zzféult. ‘ad (08 Marks)
Derive expression for fault current if LLG fault occurs through fault impedance Zs in a

power systerﬁ, show the connegtion of sequence network to represent the faults. (08 Marks)

e
i

. Modules
Define : i) Steedy state stiﬁbxihty ii) Transient stability. (04 Marks)
Derive swing equation with usual notations.”, (06 Marks)

A4 pole, 60Hz turbo ‘generator rated SOOMVA, 22KV, has an inertia constant of H=7.5
« mJ/MVA. Find: /4, ° '

i)  Kinetic energy stored in the rotor at syn.speed.

ii)  The angular acceleration if the electrical power developed 400mW when the input

nﬁnﬂsﬂffotational losses is740KHP. (06 Marks)

Derive the power angle equation of a Non-salient pole synchronous machine connected to an

infinite bus. Draw the power angle curve. (06 Marks)

State and explain‘Equal Area Criterion (EAC) What are the assumptions made in Applying

EAC. Briefly discuss it applications. (10 Marks)
| % %k ok k k
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