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Time: 3 hrs. ax. Marks: 100
Note: Answer any FIVE full questions osing ONEfull question .ti0m each module.

t'MOdule-l
'0/

1 a. Define in unit Quantity. EnuT he advantages of per urn resentation, (05 Marks)
b. Show that per - unit impedan '¥)- of transformer referred •.to primary or secondary remains

same.' (05 Marks)
c. Draw the per unit reac(l~ iagram for the powerl~yy~}e shown in Fig Ql(c), selecting the

generator rating as l?ase. Also find the generator t~nninal voltage.~~l ~~~E- ~'ft
:'f:!.

Fig Ql(c)

The rating of the various compopents are
G = 13.8 KV, 25 MVA, ~~~jO.l5 PU;
r,= 13.2/69 KV, 25 M\{~,P= ~O.ll PU;
T2= 69/13.2 KV, 25 MV~;X = jo.n PU;
Ml = 13 KV, 15 Mf'AfX" = jO.l5 PU
M2= 13 KV, 104M~A, X" = jO.15 P
Determine the ~erator terminal v
load and uni~~power factor.

<It
<It
when both the mors operate at 12 KV, 75% full

, (10 Marks)

2
. OR

a. Draw s e Line diagram'QQ~er system indicati the various components of it, Obtain
the impedance diagram :\,~ctance diagra E!plain each component and the assumption

~a~e to draw.the.reactanc iagr~m. ~~'f • •• (10 Ma.rks)
b \ Schematic dIagr~f a radial transml~10n system ISs~own m FIg Q2(b). The ratmgs

nd reactance of~~ ianous componenSSare shown there m. A load of 60 MW at 0.9 pf
laggi.ng is taPiedjom 66 kV .subs~,!1s which is to b~ n;aint~ined at 60 kV. Calculate ~he
tennmal voltage~ of the machinee-Retfresent the transrmssion lme and transformer by senes
reactance ./ ,

IV~.tJ _§"'ttJ f"J:J I>~:;r-3§ j ,~~3 (,Of.{l..J

"1 1000VA lOO~VfT "'J..... D·~Pf'6·
Fig Q2(b) (10 Marks)
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Module-2 ('\ 'Y
a. With the help of waveform at the time of three Rhasef.s mmetrical fault, On synchronous

generator define steady state, transient and sub t ansient reactances. (10 Marks)
b. For the radial network shown in Fig Q3(b) a 3 phasl fault occurs at point F. Determine the

fault current, choose the generator ratings as baseV'Jalues. ~
Generator G1 10 MVA, 11 KV, X" - 15% ~
Generator G2 10 MVA, 11 KV,.x: ,= 12.5% ~
Transformer 'r, 10 MVA, 1113~~\(, X = 10% ,
Transformer T2 5 MVA, 33/6.6 KV, X = 8% ~

Over head line impedance Z = 0;27 ~ jO.36 ~
Feeder impedance Z = (0.135 q.. jO.08)O/km ), ,

~'v G -,:

-

(10 Marks)

4
OR

a. What is Doubling effect in a tra smission line? Substaiitiate with equations. (08 Marks)
b. A synchro ous generator and motor are rated 30 M~, 13.2 KV, both have sub transient

reactance pf 20%. The line cfmne;ting them has a r~actance of 20%, on the base of machine
rating; The motor is drawing 20 MW at 0.8 pf;,(1ead). The terminal voltage of motor is
1-2.8KV. When a symmetrical fault occurs 'at otor terminals find sub transient current in
generator, motor and at the point of fault? (12 Marks)

5
Module-3

a. Draw the zer~uence impedance networks of a transformer for the following' connections.

i) .ff' - ~ ii) A ~ A iii) a - 'f+ '
'\

b. Draw the negative, positive and zero sequence networks shown in Fig Q5(b)
r

C0--it3H-b--~~f;;+-;r~ "l~"

1it'6~ - ~ y
~;I

~'
~

(06 Marks)

Fig Q5(b)

20f4



6

G 300 MV A, 20 KV, Xi' ~ 15%,)(" ~ 5%, Z. ~ 0.4 t$"
MJ 200 MVA, 13.2 KV,Xct" = 20%,Xo = 5%,Z =-0.5n
M2 100 MVA, 13.2 KV, xct" = 20%, x, = 5%
TJ 300 MVA, 230 KV/20 KV, X = 10% L \Ill

T2 = Three single phase transformers rated OO~A, 132 KV/13.2 KV, X = 10%.
Transmission line: 10 KM, reactance 0.5 Q/Km. Zo= 3z1•

Choose generator rating as base values in generator circuit. ~

OR ~
a. Explain the concept of phase shift in star - delta transformer bank. ~
b.

18EE62

(14 Marks)

(06 Marks)
Prove that
i) (1 + a + a2) = 0 ii) [a- a2

] = 1J3 iii) [a2
- a] = - j.f3: (06 Marks)

c. '?- 3 phase star connected 10ad~Wn in Fig Q6(c) is con.n~ted to a 3 phase supply having a
lme voltage of 440 volts'Fal~ulate the sequence curre l m lme 'a'.

tt1
4~oJ

c~j
-~.\,~

b ~~ -,-!!..------:r~
(08 Marks)Fig Q6(c)

7
Module-4

a. An unloaded fully excited three phase alternator is subjected to an LG..,ault at its terminals.
Find the fault current. Using symmetrical components by showing the interconnection of all
sequence networks! (10 Marks)

b. A 3-phase generafoy with line to line~oltage of 400V is subjected to an LLG fault if
Zl = j2Q, Z2 = jO~fl, and z, = j0.25~Y v¥termine the faul~cu ent. (10 Marks)

a. Derive th~e ;reSSion for fault c rrent i~~ine - Line ~round [LLG] fault occurs through
fault impedance Zr in power ystem. show the connection of sequence networks to represent
the fault. (10 Marks)

b. Draw the sequence networ s for the system shown in Fig Q8(b). Determine the fault current
if a line to line occur at 'F'. The PU reactance all referred to the same base are as follows:
Component Xp 1 X2 , \-
G1 O.O§ 0.30 0.20 L-\
G~ ~0~03 0.25 0.15 ~
Lme - 1 '110 0.30 0.30 ~'
Line - 2 .70 0.30 ;,0.30
r, 0.12 0.12 0.12
T2 0.10 0.10 0.10

-

8

Fig Q8(b) (10 Marks)
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Module-5 ~~
a. Derive Power angle equation of a salient pole synchrond s machine. (10 Marks)
b. Explain "Equal area criteria" concept when a owe system is subjected to sudden loss of

one of the "Paralle11ines". (10 Marks)

OR
10 a. Derive an expression for the swing equation. (10 Marks)

b. An Alternator operating at 50Hz de ivers 1 PU of power to an infinite bus through a
transmission line. A fault occurs~ educing. The maximum Rower transferred at 0.5 PU,
whereas before the fault it was 2 PU, and after the fault is cleared'it is 1.5 Pl.I, Calculate the
criteria clearing angle. ~ .:. (10 Marks)

~v ***** ~~

~Arl.'

~:J ~'I"~ ~
~'V ~~

~

~'
~
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