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Min. Passing Marks : 24

Instructions to C andidates :

Attempt any Jive questions, selecting one question from each unit. All questions

carry equal marlts. (Schematic diagrams must be shown wherever necessary.

Any data you feel missing suitably be assumed and stated clearly. Units of
quantities used/calculated must be stated clearly.

1. a)

b)

1. a)

Unit-I :

Show that in tbree-phase system how the per-unit values remain same, whether
Calculated using per-phase basis or three-phase base quantities. (6)

Show how the various elements (generator, motor, transformer, line, loads
etc.) of any power system network are represented on impedance / reactance

diagram on single-phase basis, for use under balanced conditions. (10)

OR

Constitute the bus admittance matrix for the following network (Fig - 1X12)
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b) How the modifications in the existing Y -bus can be effected, explain. (4)
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Unit - II
2. a) Derive the mathematical equation for short circuit on a transmission line, stating

the used assumptions in doing so, and also draw the waveform of short
circuit current.

b) Bus impedance matrix (20,.) for network of fig - 2 is shown below:
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2. a)

b)

Obtain the modified Z-bus for above given Zo"" when one ohm element is connected
between bus (1) and bus (3). (6)

OR
Describe the method of computing short circuit current through Thevenin
theorem for short circuit ofa loaded svnchronous machine. (8)

Describe the algorithm for short circuit study for short circuit calculations for
a given n-bus system (fig - 3) operating at steady load when r'h bus is faulted
through a fault impedmce Zr.
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Unit - IIl
3. a) Describe how the positive and negative voltages & cunents undergo a phase

shift in passing through a deta-star transformer. (8)
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b) Show that a fully transposed transmission line has equal positive and negative
sequence impedances and zero sequence impedance is much larger than
positive (or negative) sequence impedance. (8)

OR
3. a) Show that the symmetrical component transformation is power invariant. (4)

b) A30 MVA, lIkV generator has Z, =Zr= j0.2pn Zo= j0.05 pu. A line to ground
fault occurs on the generator terminals. Find the fault current and line to line
voltages during fault conditions. Assume that the generator neutral is solidly
grounded and that the generator is operating at no load and at rated voltage at
the occurrence of fault. (12)

Unit - IV
4. a) Starting from basic conditions for a line to line fault with fault impedance Zr,

obtain fault current expression and show how the connection of sequence
networks can be represented for line to line fault. (8)

b) A50 MVA, 1I kV, 3-phase alternator was subjected to different types of faults.
The fault currents were: 3-phase fault 1870 Amp, line to line fault 2590 Amp,
single line to ground fault 4130Amp. The altemator neutral is solidly grounded.
Find the per unit values of three - sequence reactances of the altemator. (g)

OR
4. A single line-to-ground fault (on phase-a ) occurs on the bus I of system of fig.4.

Tt-

Rating of generator and motor both is 1200 kVA, 600 volt with X, = Xr= l0%o,
Xo: 5%o. Each three- phase transformer is rated 1200 kVA, 600 volt/3300 volt
( A -Y) with leakage reactan ce of 5%o. The reactances of the transmission line are
Xr:Xr:29o4 and \:40% on a base of 1200 kVA, 3300 rolt. The reactances of
the neutral grounding reactors are 5% on the kVA and voltage base of machine.
Find

T'

a) Current in the fault

b) Short circuit current on the transmission line in all the three phases. (16)
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Unit - V
5. a) Describe the procedure by flow chart for Gauss-Seidal method for load flow

when system has PQ and PV buses both. (12)

b) Describe how the non-linear static load flow equations for an n-bus system
are formed. (4\

OR
5. a) Describe the constitution of Jacobian matrix for one slack bus, one PQ bus

and one PV bus system (ie a three-bus system), describing the mathematical
expression for each element of Jacobian matrix of Newton-Raphson load
flow method involving real and reactive power and phase-angle and voltage
ofrelated buses as applicable. (12\

b) Present the comparison of Gauss-Seidal, Newton Raphson and Fast Decoupled
load tiow studies describing their suitability, advantages, disadvantages and
applications etc.
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