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Answer ALL questions.
PART A — >(1'0 x 2 = 20 marks)
1. What do you mean by transient and steady state conditions?
2. Draw the equivalent circuit of three winding transformer.
3.  What is meant by acceleration factor in loadflow studies?
4. What are the data required for a loadflow study?
5. Distinguish between symmetrical and unsymmetrical short circuits.
6. What is the need for short circuit studies?
7.  Draw the sequence networks for a A - A connected transformer.
8. What are symmetrical cgmponents?
9. What is an infinite bus?

10. What is meant by critical clearing angle?
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PART B — (5 x 16 = 80 marks)

(@ (@) The one-line diagram of a power system is shown in figure. 11(a)(i).
The three-phase power and line-line ratings are given below.

G : 80 MVA 22 KV X=9%

T: : 50 MVA 22/220 KV X =10%

T2 : 40 MVA 220/22 KV X=6.0%

Ts,Ts : 40 MVA 22/110KV X =6.4%

Line 1 : 200 KV X=121Q

Line 2 : 110 KV X=4235Q

M : 68.85 MVA 20 KV ‘ X =225%

Load 10 MVAr 4KV A -connected capacitor

Draw an impedance diagram showing all impedances in per-unit on
a 100 MVA base. Choose 22 KV as the voltage base for generator.
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(i) State the applications of bus admittance matrix. 3)
Or

(b) Form the bus impedance matrix for the network shown by building
algorithms. (16)
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[image: image3.png]12. (a) The figure given below shows a power system.

Busl1l Slack bus Especifiea = 1.05 I_O_
Bus2 PV bus | E| specified = 1.2 p.u Pac=3p.u
Bus3 : PQbusPL =4p.u QL=2p.u

Carry out one iteration of loadflow solution by Gauss-Seidal method.
Take Q limits of generator 2 as 0 <@ <4. Take a =1. (16)

Fig. 12(a)

Or

() (@) Discuss the various types of buses and their significance. 3)

(i) State the elements of Jacobian matrix for a system with P-Q buses
alone. : @)

(iii) Compare Gauss-Seidal and Newton-Raphon methods in detail.  (6)

13. (a) Explain how a symmetrical fault can be analysed using Zbus, with a neat
flowchart. (16)
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[image: image4.png](b) For the radial network shown, a 3-¢ fault occurs at F. Determine the
fault current and the line voltage at 11 KV bus under fault condition. (16)

lo Mvﬁ (oMYA
¥ =i5Y, ? ’ % = (2.5,
_J1 kv

[onM
¥ =loY K
z = @) 27 "'J o A/km
z3 kv
sMvk p_\g,m

X =87 7
E-GWj:' Z > k{;;”o oa F

Fig. 13(b)

14. (a) Draw the sequence network connection for a double line to ground fault
at any point in a power system and from that obtain an expression for the
fault current. (16)

Or -

() (@) Derive an expression for the total power in a three phase system
interms of sequence components of voltages and currents. 8)

(i) Discuss in detail about the sequence impedances of transmission
lines. ®

15. (a) State and explain equal area criterion. Indicate how you will apply equal
area criterion to find the maximum additional load that can be suddenly
added. (16)

Or

(b) With a neat flowchart, explain how the transient stability study can be
made by modified Euler method. (16)
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