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SIXTH SEMESTER
EE 61 — POWER SYSTEM ANALYSIS
ELECTRICAL AND ELECTRONICS ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1.  What are the advantages of per unit representation?
2. State the applications of bus ‘admittance matrix.

3. Why is load flow study necessary?

4.  What is meant by Sparsity?

5. Define shert circuit capacity of power system.

6. List out the methods of reducing short circuit current.
7. What are the needs for symmetrical components?

8. Which sequence current flows through ground and ground
wires and why?

9.  Define load angle of a generator.

10. What is an infinite bus?
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PART-B (5x16=80 marks)

Write short notes on:

() Single line diagram (5)

(i) Change of base (5)

(iii) Reactance of synchronous machines. (6)
Or

Fig.1 shows a single line diagram of unloaded (16)
three  generator power system  with
interconnection between the generators by
means of three transformers and a
transmission line with two sections with their
impedances marked on the diagram. The
ratings of generators and transformers are
given below.




[image: image3.png]Generator MVA KV Reactance in per unit
1 25 6.6 0.2
2 15 ) 6.6 0.15
3 30 13.2 0.15

Transformer 1:30 MVA, 69 A—115 Y KV,

X =10%
Transformer 2:15 MVA, 6.9 A — 115 YKV,
X =10%

Transformer 3 : single phase units, each rated

10 MVA, 6.9/69 KV, X = 10%

Draw an impedance diagram and mark all
values in p.u choosing a base of 30 MVA, 6.6

KV in generator 1 circuit.

12. (@) The line admittance of a 4-bus system are as (16)
under:

Bus Code Admittance
i-2 2.8
1-3 1-j4
2-3 0.666-j2.664
2.4 14
34 2.8

The schedule of active and reactive power is

3
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[image: image4.png]Bus code P Q A% Bus
Specification
1 - - 1.06 0 Slack
2 0.5 0.2 not PQ
specified
3 04 0.3 not PQ
specified
4. 0.3 0.1 not PQ
specified
Compute the voltages at buses 2, 3 and 4 at
the end of first iteration using Gauss-Seidel
method. Take a = 1.6.
Or
(b) With neat flow chart, explain the load flow (16}
study using N-R power flow method. How
does the method get modified when PV buses
are also present?
13. (a) A 3- phase, 6 MVA, 6.6 KV generator has a (16)

reactance of 0.1 p.u. It is connected through a
6 MVA6.6/33 KV, 009 p.u. reactance
transformer to a transmission line having a
resistance of 0.09 ohm and a reactance of 0.36
ohm per km. A 3-phase dead short circuit
occurs at a distance of 10 kms from the
transformer. The generator voltage at the
time of fault 1s 7.2 KV. Find the fault current
in the generator.
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(1) Explain the steps involved in the
symmetrical fault calculations. How can
the load current be taken into account
in fault caleulations?

(i) Two generating stations each having
short circuit capacities of 1300 MVA
and 900 MVA respectively  and
operating at 11 KV are linked by an
mterconnected cable having a reactance
of 0.55 ohm/phase. Determine the short
circuit capacity of each station.

A single line to ground fault of 0.05 Q
resistance occur in a 3 phase system
supplied by a synchronous generator with a
generator enif of 11 KV between lines. The
positive, negative and zero sequence
reactances of the generators and network upto
the fault are 0.5 Q, 02 Q and 0.10
respectively, Find the fault current,

Or

[63] Draw the zero sequence networks of
transformer banks.

(iiy  With a help of a detailed flow chart,
explain how a symmetrical fault can be
analysed using Zyus.
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Explain the concept of equal area
criterion. How it can be used to study
transient stability.

A 3-phase synchronous generator is
feeding an infinite bus through a
transmission system. The maximum
power limit; before, during and after
fault clearing are 52 and 4 pu.
respectively. The initial power transfer
is 2.5 p.u. Use equal area criterions to
find critical clearing angle.

Or

What are the methods of improving
transient stability.

Discuss the procedure for solving swing
equation using Modified Euler method.
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