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Sixth Semester B.E. Degree Examina{iqir,1p ec.2023| Jan.2024Sixth Semester B.E. Degree Examinatie.h,lD ec.2023 I J an.2024
Power System A.pg|fiSis - I

Time: 3 hrs. du#=.:'
,*. Max. Marks: 100

'#-e-" -'@'
Note: Answer any FIVEfull questions, cffiffig: ONEfull question{pfu each module.
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(04 Marks)

,r i }.*'.-:ry* %:-2 a. Draw the eqUffibnt circuit models;ffsynchronous generator, transmission line and two

fl..b. What is ffi unit quantity and rngry,ion the advantpffiof per unit quantities? (04 Marks)

c. fhe gneffirie diagram of ao=iiEldaaed generator i$'%Hshown in Fig. Q2 (c). Choose a base of
50 ni{,r'i3.8 kV in the ci&iffi6f senerator G. The ratings are as follows :

). lhe png]une dragram oI a##r$eaoed generator N"as'snown m rlg. Qz (c
50 ni{r,'i3.8 kV in the *m6"f generator G,4,, The ratings are as follows :

-,,,,,, : 30 mVA, 18 {& .il('L 0.2 P.U + . *"

series reactance ission line is 0.Sphlfr/km. Draw the reactance diagram with all
reactances

(10 Marks)
c. How is the per unit ith-pedance value in pegrv,gn base are changed*to per unit impedance

value on new base? ::+ 
.*" 

* t (06 Marks)

,-'1,::,1,93 : 30 mVA, 2Q-{kYfu$X' = 0.2 P.U p:,::::.r\J'3 . JV III V A, z\f,s%irv fu|fr\ = U.z r.
' Tr : 25 mVA, 22&IfV Y/13.8 kV

;;:t+ ''ts*di 
"-rrA 300 mVA, 20 kV, 3 $ gehc,rator has a reactance ofu20%. The generator supplies two

it,tu :6',

motors mr &nd m2 ovef,&,tfhiismission line of 64"!phaving transformers at both ends as

shown in Fig. al GffW6dtransformer T1 is a tr#l*ase transformer and T2 is composed of
3 single phase transfo$mErs of rating 100 mVA L%€h, 127 KV/13 KV, 10% reactance. The

Tt :25 mVA, 22S[$/ Y/13.8 kV_*hF = 10 %.

rz : 30 mve?f, KV Y/18 kvA"rryro rc%.
Tr : 35 m\Efu220 KY Yl22 kVlY;;,-X =10%o.
Draw the pedtrnit reactance dicgram.
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Fig. Q2 (c)
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Module-2
Explain clearly, how the circuit breakers are rated. , (08 Marks)

is connected to a feeder ofA three phase, 5 mVA, 6,6 kV alternator with
series impedance of (0.12+j0.48) ohm/phaselkm. transformer is rated at 3 mVA,

6.6 KV/33KV and has a series reactance of 5%. De the fault current supplied by the
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4 a. With the oscillogfa dT ttre short circuit cur-rpnt'of a synchronous machine, distinguish

and steadu*tate reactances. Also, show that XX < X: < Xdbetween subtramsierit. transient

3|, turf, fiirvt 
l.

I . txrr*!, t' *',tf stxy'

between subtrffint, transient and stead&kte reactances. Also, show that XX < X: < Xd

with equiva$nffiuit diagram. ;ft,ql (08 Marks)

b. For the rp@ttrietwork shown in Fig. Q4 (b), a three phase fault occurs at F. Determine the

fault cr*r#nffiflnder fault conditions{ltbose the base of 100 mVA and base kV of 33 kV infault q*&.dTfnder fault conditions:Slibose the base of 100

the overhead line. *' " ' ,r
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#ft *.{- W Mqdrrie-3
a.d'Derive the exprffiri for symmetrical*components of voltages in terms of phase voltages.

,& # 
^,.r,,, 

,, (08 Marks)
b. Draw the 6gib bquence impedd[1$g'iietworks of a transformer for the following connections:

(r) &A **;,., ft -11(u) '':
)r--,a(iiD ! (06 Marks)

c. A balanced deltaponnected load is connected to a three phase symmetrical supply, The line
currents are eao@0 A. If fuse in one of the line is blown out, determine the sequence

?iL

components offifu current.' (06 Marks)
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generator operating under no load with avoltagg of5,$ kV, when a three-phase symmetrical

fault occurs at a point 15 km along the feedera€$o,cihe base mVA as 5 mVA,
r on'.oii' ..lt-ri"
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b,phase transfoRheiitare both rated 30 mVA, 10.8/121 KV,
reactance of lUo/vreach. The series reactance of line is

reactanc*e. The zeto sequence reactance's are shown ln

\,^,,,
7"*a^k-l,.
'*)n/.

Module-4
7 a. Derive an expression firufautt currilt$ 

=F#urlt 
occurs ttrqr$ fault imped ance Zs in a

power system. Sho,w the connection of seffhence network tpjffiresent the fault. (08 Marks)
b. A 25 MVA,.J#*V, 3-$generator,'tras a subtransient h#btance of 20%. The generator

supplies two ffitors over a transpiosion line with Jransformer at both ends as shown in

conn&tibn A-Ywith
100 G'Calculate the f
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oR -ffi
Describe the phase shifting of voltage symmetrical co_rffffinrents in star delta transformer
bank. -\ 

(08 Marks)
Draw the positive, negative and zero sequence nbtWOrk for the power system shown in
Fig. Q6 (b). Choose a base of 50 MVA? 220 KY in ahe-50 O transmission lines and mark all
reactances in P.U. The ratings of the generato transformers are :

Generator I :25 MVA, l1 KV, X'=20o/o
Generator 2:251\r[VA, l1 KV, X'=20o/o
Tr, T2, T: and Tq 20 MVA, ll Y1220 Yrv, X = l5%o " !
The negative sequence reactance o84ach synchronous machine is equal to the subtransientThe negative sequence reactance o$6gcFsynchronous machine iS e(ual to the subtransient
reactance. The zero sequence loqpt#fee of each machine--iut%. Assume that the zero
sequence reactances of lines %e JCI$ of their positive semnC6'reactance's.
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(12 Marks)
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OR

o@,
10 a. Derive swi (06 Marks)

b. A 50 Hzfr;g._futor is deliverrng 50o/o of tfrb power that it is capable of delivering through a

8 a. A double line to ground"fault occurs at the terminals,pqf ffif'unloaded generator, derive an

expression for fault current. Draw the connection offfirftnce network. (08 Marks)

b. Rlhree phase generator with an open circuit voltdg#.i$f 400 v is subjected to an LG fault

through a fault impedance Zrof jzO. Detenpfm#fthe fault if Zt: i4o-, Zz: i2C) and

Zo: jl O . Repeat the problem for LL and Ll.6,;ffitrlt. (12 Marks)

..,, 'l* 'rr] ,$

electric load of 6ffif. "' .*;---.-...

(iir) Suppose the abffi&&eleration is maintain-ffii a_dwation of 6 cycles, calculate the

change in torquffigle and the rotor speed ai"tfle end of 6 cycles. (08 Marks)

vrooui*s ^ *
g a. Derive power angle equation for a noiffimole machine. ;: (06 Marks)

b. Explain equal area criteria for invesQigaliff[ the stability of power gystem. (06 Marks)

c. A iurbo glnerator, 6 pole, 50 H,p4 acity 80 MW workifig--at 0.8 p.f. has an inenia of
10MJA4VA. _e_1 . M -(D Calculate the energy sJorrffi the rotor at synchronoii$peed.
(ir) Find rotor acceleratio&n iqtne mechanical inpuJ isesuddenly raised to 75 mW for an

c. Explain the methods forjfu;ovin-g transient st@.iffi' .- -;- (06 Marks)

$*3. * #"' *"*/

ffiine to an infmite bum-A fault occurs that increase the reactance between the
\ ,i.,,'and the infinite bus,-ffi0% of the value_ bdfore the fault. When the fault is

: maximum power thaf'c'an be delivered i$.ffWitz of the orig,inal maximum value.isolaterythe maximum power t ruan be delivered is 75% of the original maximum value.

Determine the critical clearinggngle for the condi (08 Marks)
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