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Module:smff M x' :f
Q.1 a, What is per unit system? List the a.g$ffiages of a per-unit systern.. :
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b. Show that the per unit impedafu,-*&pfa two winding transfoft&dn either of
its side in equal. : 
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fflryry.Q.1(c). Draw the
.tfu'side) MVAu = 100.
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Q.2 a. What is singldiffi diagram? What&is.the need of singlffi6 diagram?

Explain the pr6.qdure for frndingffiEi-unit reactance d.bgram by stating
all the assumptions involved. * **"u-
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Fie.Q.2(b)

A rJn.#b.l" e diagam of a.ffiflsystem is showffiFthe Fig.Q.2(b). Draw
its ffidance diagram. q$%$g a base of 100 MJ{A, 220 KY, in 50O line.
The rating of generatoffiffi and rf are gi#fuFelow:
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40 [4EA,25KV, x- 20o/o'':::j-='i

S.*ry4, llKV, x{006
40 N[VA. 33/220Idk = 15?
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Cenerator : 40 ,25KV, x =
Sy. Motor : SffiA, I lKV, x =

W
y-y-Trf : ,.qk40 N[VA, 33/220I-Wffi= 15%

y-l rrf ffio MVA, I l/22Q*#(Ny),x= t5o/o
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Module - 2

Q3 a. With the oscillogram of the short circuit current of a syqChdlbLs machine,

define direct axis synchronous reactance, transiend,-and':sub-transient
reactance.
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10 L2 c02

b. Determine

Generator Gz:
Transformer Tr :

Transformer Tz:

IO MVA, I1
l0 MvA, I I

?s YYl @.6 
KV, x=8.7o/o

Overhead line Imp Z = 6 +jlE *"

Feeder Impedance Z = 0.5 **m.ffif)Feeder Impedance Z = 0.5 6*q
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Q.4 a. Derive the equation of a*t{J#ient on a transmisqioJilihe.
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A synchronous generffi and a synchrono.iiq.nfbtor each rated 25*'MVA,
11 kV having 

--15y,$ fib - ransient ,grygffiC. att .o*e$ftd. through

transformerr q&6t#.lin. as shown in the 54,q +61. fn9 g-a#formers are^

rated,25lr,ty6'di7o6 KV and 66 KV/;i kv with leakage ieactance of
l0o/o each- Tffi-ne has a reactan4$f l0% on a basepf 25 MVA, 66 KV.l0o/o each- reactanffi*

Mwpt oTb$
on a basepf 25 MVA, 66 KV.

,ib drawing 15 MWpt OX$.f. leading and-d terminal voltage of
occurs at or terminals. Find

, motor
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*, Module - 3

.4. What are symmetrical corfrppnents? How they are useful in the solution of
power system? ,^.:-q*-,,.T'

5 L1 co3

b. Derive an expreqsiou'for the 3Q complex power in terms of symmetrical
components};qPr
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Q.6 a. Draw the zero sequence igrffidance networks of aatrafisformer for the

following connectioni ffi *mp
d*:#* 
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b. Draw the po$.ftvb, negative and zero ffi4iEnce network for the power

system shwn, choose a base of 50 MVA', iZO trV in the 50O, T line andsystem;bp". /n, choose a base of 50 MV-A:220 KY rn the 50(), 'l' lme and

markffii"E'fttance's in PU. The rati:r$s of the generator:nd transformer

are;] Y' .,ffi:+=
c f$&zs MVA, 1l KV *" :26[fu'e "-W
G - 2:25 MVA, l l KV, x" =

hine is equal t1iffi subfransient
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Fig.Q.6(S)*'Y
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Q.7 a. Derive

occurs
network to

10

b. Derive an expressionffi*fault current when - double line to ground fault
through impedance ocCu*S on power systems.
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A 50 Hz turbo generator is rated 10 MVA, 13.8 KV. It is. d and
It is

15 Pu
solidly grounded and in operation at rated

0.disconnected from the rest of the system. Its reactano6 : x2:
and xo:0.05 Pu. Find :

,) The ratio of the subffansient line cu

q!

to"lM smgle llne to ground

fault to the sub-ffansient line current for 130 fault.

iD

iii)
connection of the generator t@1t the subtransient line c4rroiit for a

single line to ground fault tffia("dor a 3$ fault. @
fl*" ;* .*-\

The ratio of sub-tansient line currwi[ fo* b line to line-fault to*fu
sub-transients current for a symmet d&.0 fauft. ,' 

'

The Ohm's of inductive i.u.turitx#to be inserted in the ffiiii*al

20 L3 co4

.ru3ilffidurc - s
.4. ffitatnEuat area critqia gffiept when a power sy,pterfr in subjected to

sudden loss of one of thbjffiallel lines. ';%. i'
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10 L2 co5

b. Define: ,,, Y
i) Steady stalffiility
ii) Transierffiifity

Wr

5 L1 cos

c. D scuslfu&thods of improving nanspnflitability.
dred ^ *
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Q.1o a. Deffithe power angle equatioWtalient pole mach1ffi',r
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10 L2 cos

b. Derive an expression for tfoqswing equation. r*) i v
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