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PART A_w— (IO >< 2 . 20 malks)
1.”: :' Mentu}n the él.gmﬁ.c;.a;lce.éf per unlt quant1t1es
2. _ .Deﬁné .th'e term's ‘twigé’ and ‘1i'nk§ in gra’ph théory.
3_.' : erte f'hé}'te.:as;o:h.s:; for selecting one of the b;ises as slack bus.
4 Wfité the kno.wr.;'and unkﬁown parameters of each type of bus. :
5. Liéfoufthe assumptions made in short circuit studies.

6. Méntion the need for current limiting reactors:

What are the different types of faults in power system and spec1fy ﬁ:he typlcal S

-1

percentage of occurrence of each fault?

8. Name the types of symmetrical components and their 1mp01tance i fault

analysis.
9. Define power system stability.

10. Define critical clearing angle.



PART B — (5 x 13 = 65 marks)

11. (&) A three phase power system is represented as single line diagram as
shown in Figure 11 (a) supplies a load of 88 MW and 30 MVAR at 11 kV.
The ratings of the components are given in Table 11 {a} The load may be
assumed as the equivalent impedance load. Draw the single-line
impedance diagram representing the impedance in per unit of each
" component to common base values of 130 MVA and 11 kV Wthh are the

ratings of the generator.” .
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F1gu1e 11 (a) Smgle hne dlagram

Table 11 (a) Ratmgs of the components _ .
Comp0nent AR :' MVL’& .. KV N : :I:Iﬂ'p'e.da;ﬁce
Generators (total) .. 130{'_3'_ : _11 ' o J 0. lf p u’ v ._ ' _7 '
Step-up n-ansforn{er'_' o) "3" >< 5125 5/132 Y J0.15pa léféxled 0125 KV

Line "o 1’56-_"_} 132- | (4+] ;2)9

Step-down t1a115f01m91 150 132 Y/ll A J 0 115 Q {totaI 1eactance 1efe11ed to 11 kV side)

| o ':i'.'Gf- i | |
(b} Explam the algonthm for computing bus admﬁ:tance matux using
singular t1 ansformamon ' : ' L
12, (a) .The foll'ow'ing"is"the Sys'tehi data fgcir' a Toad flow solution in the table
12 {ai), (aii). Find the bus veltages at. the ‘end of f1rst 1te1at10n using
(Gauss-seidel method. S

Table 12 (ai) Lme admlttances

Bus code : Admlttance

1-2 -1 5.0
1-3 350
1-4 -1 5.0
2-3 3 10.0
3-4 -3 10.0
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Table 12 {ail) Séhe:dulé of active and reactive powers

Buscode P @ V  Remarks

i -. - 140 Slack bus
2.1 01 -  PQbus
3 3.5 0.3 - PG bus
4 1 0.2 - PQ bus

- Or

{b} Draw the ﬂowchai"f for the solution of power flow analysis using Newton
Raphson method.

13. (a) HExplain the procedme f01 Z bus buﬂdmcT algorithm without mutual
couphng : R
() Explain the algonthm fm symmetmcal fault analysis using bus
impedance matrix. - : :
4. (a) The ougmal set of voltage phasms are given by V_ =4.0, V, -SL 90 °
and V, = 8L143 1° Fmd aH of the voltage companents for the positive,

negative and zelo-sequence systems.

RIS o
(b The circuit 'dia'grém' of a simple power system network is given in Figure
14 (b). Draw the positive, negative and zero sequence networks.
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Figure 14 (b)
15. (a) Explain the stability an‘alyéis of multi-machine system.
O

(b) Explain the step-by-step method of solving gwing equation.
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16.

(a)

(b)

PART C — (1 % 15 = 15 marks)

1)  Find the bus incidence matrix A for the four-bus system shown in
Figure 16(a).Take ground as the reference. . (5)

Flgure 16 (a)

{11) Flnd the prmntlve admlttance matrlx for the system It is given
that all the lines are characterized by a series impedance of
0.1 +307 Okm and a shunt admlttance of } O 85 % 10-% mhofkm.
Lines are rated at 220 kV.: S : : B (5)

(iti) Find the bus admittance matrlx fm the system Use the Values of
220 kV and 100 MVA as base quantlties Expl ess all impedance and
admittance per. umt S TR L (5)

Or

An importing power area has a total demand of 25 MW from an infinite
bus via an inter connector. Theisteady state power limit is 80 MW
Estimate using the equal area criterion the maximum additional area
load that could be suddenly sw1tched on w1th0ut the system losing
stablhty

4 ' ' : 51015




