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Note: 1. Answer any FIVE full questions, choosmg ONE full question from each module .5 e

2. M : Marks , L: Bloom’s level , C: Course outcomes.
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Module - %@1**‘ ~ M| L
Q.1 | a. | What is per unit system? List the ad %tages of a per-unit system% 5 | L1 |CO1
ARy L i At
b. | Show that the per unit unpedaw “ Qf a two winding transformer, on elther of |5 |L1 | COl1
its side in equal. ‘
A,
c. | For the single line dlagramwf power system shown.in Fig.Q.1(c). Draw the | 10 | L3 | CO1
PU impedance dlagranh Wségfect KV, =22 kV (generator side) MVA, = 100. ;
“vf M',‘
to.ut v
> 1a),
r——?
Lo wna
ﬁ Mud,
Fig.Q. l(c) ,,,,, d "
Q.2 |a. | What is single" Il?%e diagram? Whatzis the need of smgl@“‘*@?flﬁe diagram? | 10 | L1 | CO1
Explain the procedure for finding xﬁa per-umt reactance d1agram by stating j
all the assumptlons involved. »
b. | A smgle lme diagram of a powv@"‘ system is shownwiwﬁ@the Fig.Q.2(b). Draw | 10 | L3 | CO1

its impedance diagram. Choes‘@ a base of 100 MVA, 220 KV, in 50€2 line.

The rating of generator, ”fn‘@%r and trf are gi ’%&below

40 MVIA, 25KV, x = 20% "
50.MVA, 11KV, x = 30%
40 MVA, 33/220 KV, x = 15%

30 MVA, 11220 KV-(A), x = 15%

e 3

.7 FigQam)

. Generator :
Sy. Motor :
y-y-Trf:
y-A Trf ;
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Q.3 | a. | Withthe oscﬂlogram of the short circuit current of a synchrori,ous machine, | 10 | L2 | CO2
; define direct axis synchronous reactance, transient'.and “sub-transient
reactance.
‘| b. | For the radial network shown, a 3 phase faultmodcurs at point f. Determine | 10 | L3 | CO2
‘ the fault current. Choose the generator ratings ag ‘base values:
Generator G : 10 MVA, 11KV,;:x 220%
Generator G, : 10 MVA, 11K¥, x=12.5% R
Transformer T, : 10 MVA, 11/33%V x=10% et
Transformer T 25 MVA «%,46 6 KV, x=8.7% #
Overhead lineImpZ= 6+ JIOQ .
Feeder Impedance Z= (.5 + j&.lSQ
F
e\ 7 FigQ3() A
%é‘ OR i &@&:jﬂé’«y " ; e
Q.4 | a. | Derive the equation of a trimsient ona transmission lﬁle 110 | L2 | CO2
b. | A synchronous generamf and a synchronous. motor each rated 25 MVA 10 | L3 | CO2
11 KV having 15% sub — transient r%aqtance are connected through
transformers and ‘a line as shown in the F1g Q.4(b). The u‘msformers are
rated 25 MVA, 11/66 KV and 66 KV/ 1T KV with leakage.reactance of
10% each. The.line has a reactanc”e Gf 10% on a base of 25 MVA, 66 KV.
The motor s drawing 15 MW_at 0. )8 p.f. leading and a ‘terminal voltage of
10.6 Kgﬁﬁwhen a symmetncaf 3&fault occurs at ;hwotor terminals. Find
the, ubtranswnt current in W%%e g@nerator motor and" %aults
FW 4(b)
Yy
: . Module - 3
1 Q.5 |a.| What are symmetrlcal components? How they are useful in the solutionof | 5 | L1 | CO3
u power system?
-b. | Derive an expressiom for the 3¢ complex power in terms of symmetrical | 5 | L2 | CO3
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A 3 phase, star connected load as shown, is connected to a 3« hase supply

10

L3

CO3

Q.6

L1 |

co3

Draw the posatw‘e negative and zero g@@qﬁence network for the power
system shown, choose a base of 50 MVA;220 KV in the 50Q, T line and
mark afe reactance’s in PU. The ratmégs of the generator and transformer

G-1 ‘25 MVA, 11 KV x” —2&&‘ v O
G-2:25MVA, 11KV, x"-ZQ% A %W
3¢ transformer each : 20.MVA, 11/220 KV, x % 15%. The negaw
sequence reactance 0f@§‘cﬁ"‘tnach1ne is equal to fﬁ%ﬂ subtransient rea@‘ﬁf&:e
The zero sequence re nce of each maching i5:8%. Assume that the zero
sequence reactance of llnes are 250% of th%lﬁg positive sequence reactance
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CO3

Q.7

Derive an e ‘*‘“ression for faulg““eurvent when single line to ground fault
occurs through a fault mpedanc&zf in a power system. Draw the sequence
network to represent the fault. <

:wﬂm

10

12

CO4

Derive an expression ggxgt;@fault current when — double line to ground fault
through 1mpedance occufr‘s on power systems.

101

CO4

30f4
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108 A 50 Hz turbo generator is rated 10 MVA, 13.8 KV. It 1s ) nnected and | 20 | L3 | CO4

o solidly grounded and in operation at rated volta etga no-load. It is

disconnected from the rest of the system. Its reactancé%r X;=%;=0.15Pu

and xo = 0.05 Pu. Find : é

i)  The ratio of the subtransient line current fé%a\smgle line to ground
fault to the sub-transient line current for a symmetrlcal 3¢ fault.

ii) The ratio of sub-transient line curres for a line to line-fault to_the
sub-transients current for a symmetrica 3¢ fault. !

iii) The Ohm’s of inductive reactaﬁa;ﬁM to be inserted in the n“eutral
connection of the generator t@hmﬁ the subtransient line current for a
single line to ground fault te“%at"wf%r a 3¢ fault.

dule - 5

. %@E u‘.,ly
1 Q.9 | a.|Explain equal area criteria coﬁept when a power sy erff in subjected to | 10 | L2 | COS

CO5

CO5

COs

COs
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