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(04 Marks)
(04 Marks)

Sixth Semester B.E. Degree Examinttioi{'Aug./Sept. 2020
Power System Analysis and Stability

Time:3 hrs. .., Max. Marks:100
Note: l. Answer any FIVE full questions, selecting.s.f least TWO questionsfrom each part.

2. Missing data, if any, may be suita6$'axumed.
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I a. Draw the per phase basis, rep{Qs€dtation of synchronous'GEfterator, slmchronous motor,
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Trans former, Transmis sio n line :and static load.
b.

c.
Explain the procedure of draw:ing P.U. reactance diagram,from SLD.
Obtain the reactance diaeram of the power system Shown in Fie OObtain the reactance diag,r-am of the power system.Slo,wn in Fig Ql(c), mark all reactance
values in P.U on a base,dl jOrUVe, tigfV in the 404 line. The machine ratings are

Gr : 20 MVA' 13.2 I(V x" : l5Yo M : 30 MVA 6.9KV x" :20oh
Gz:20 MVA, 13.2 KV x" : l5oh
Three phase Y j,Y Transformers : 20MVAry,t&t8/138 KV, x : l0%o

Three phase,Y,* A Transformers : l5MVA;. 138/6.9KV,- x : l0%
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2a.
b.

c.

(12 Marks)
-\i

pfVhat are the coqthqn causes for faults?Define tlie.term fault in a system. What are the commori causes for faults? (04 Marks)
Withthd-help of oscillogrdrnio,fls.C. current of a synchronous generator operating on noWiththe..help of oscilloql,idi $;f
load ihow that xi < *l .; lii,i,, (06 Marks)- o o..r,,,,.1,q..,,

For'the radial networkrslib,wn in Fig Q2(c),r;Alhree phase fault occurs at point F. Determine

'l,[l,n v il'r'1,
ll Kv

Z, bnes+io'ryt
3,1q Ca.lte - ''nl

Fie Q2(c)
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3a.

b.

c.

4a.
b.

Prove that a balanced set of 3-phase voltage will have only positive sequence components of

voltage only. r:.,, ,:ri.^ (06 Marks)

Deririe an expression for the 3$ complex power in tetmq.6f symmetrical components6 
Marks)

A balanced star connected load takes 30A tnm'arUifunced 3-phase' 4 wire supply' If the

fuses in two line are removed. Find the symmdffiial components of the line currents before

and after the fuses ut" ,.-ou.a- 
,,- ,)- ' ".*::," (08 Marks)

,.'rr. i;o ;1:tl1,r,

What are sequences impedance and seqffie network' ':: (04 Marks)

Draw the ,"- ,"qr"rr.J;*e;;";.. ork of a transformer,*,1n. following ."rffi["fi,
i) H- ^ iD A -Yt iii), '['; y, iv) A - A ,,", ]''

;,llii-

The pdiBmiiters on 250MVA bage'qe ls_!llows^:
Geiibiator xr : x2l,=0.15P.U, xo : $. I P[Jr:''li

Transformer i X1 = xa ='io = 0'12 PU

line I xt'- xz:0.25 PU, xo =Q'75 PU

EquivalentsYstem, *, :*r:*:0.15 PU

Draw the sequence ""ifi$k 
diagrams for th€system and indicat all per unit values'

1oEE61

(06 Marks)

' :" ' 
: sYstem through a transformerc. A 250MVA, llKV, 3 phase geiierators is connected 1o alarge

and a line as shown in FigQa(c)

W'*t*r
sIs,lco

rAlf I -D
a. What are unsyinr{retrical faults? gxBtain varigus tyngq of'trnsymmetri.": *1": (*y:lil
b. Derive an e4ression for fault.e$gJ'iit; when Single,Lihe to Ground fault (SLG) o.":l'-:n.ul

un loaddfusnerator. Draw t Ei ction of sequii-ilc.^':lY:,tf' (08 Marks)

A th{i;- hase generator,*itii tln" 
-t1 

lle voltlse'-of 4o9V l :*jected 
to * 

1t":"Ti.':
If zt'!'j2.A, rr-Jio5a und ii': j0.25o. Dllermine the fault current' (07 Marks)

a. Dttive expressiion for fault current, if "tr*ihe - Liine - Ground (LLG) fault occurs through

;J", fh;li impedance zr:iilpo*., system. Show the connection of sequence network to represent
(10 Marks)

(10 Marks)

,..,.1y,;,,,,,

a. Explain steady state stp!ility and transient stability as applicable to a power system'
(04 Marks)

b. Derive the power.,angle equation of an non salient pole synchronous machine and draw the

power angle curve. (08 Marks)

the fault.
b. Derive an e4iieslion for fault currents for

i) One*,pndbctor oPen fuulf"::' ,i

if fwo finductor open fault and draw the sequence network diagrams.

Fig Qa(c)
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c.

'-!@ffir.

l0mJ/MVA.
i) Calculate the energy stored in the rotor &ffihronous speed

iii Find the rotor acciieration, if the mechanfiLat input is suddenly raised to 75mW for an

os.+iu 
_.dh""sn 10EE6l'e.*,)P

&.*' ft-3'
A turbo generator, 6 poles, 50H2, 80mW capacitftWi'fking at 0.8 p.g has an intertia of

ii Find the-rotor acciieration, if the mect#r'iffil input is suddenlV r4fed to 75mW for an

electrical load of 60mW. ': .*s*+

iir) Supposing tt e uUlr.'".celeratioffiintained for duratisrr;S#"cycles, calculate the

change in torque argle and ttrpryj8h {peed at the end of 6 cy€leK (0E Marks)
q*

.tu,,r-, -l
q-

Write short notes on ,".S*
Selection of circuit breakers**q*. ;: 'a,

b.

c.

c,

Impedance and reactance dih&rn 
- .-. !

Equal area criterion for fra4qient stability 
, ;

^-^r.,-:- ^r1,h indrrnrian}tuf;hfnr rwith one line onem -..." (20Marks)
Analvsis of 3d inductisrirnotor with one line open, .' '
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