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Seventh Semester B.E. Degree Examination, Julv/August 2022

Gomputer Techniques in Power System Analysis

Max. Mzrrks:100

.Note: ,Atrstver nny FIVE full questions, selecting at leost TIVO questions.from euch purt.

I'AIT'I'- A
a. Ixplain rvith an erarnple thc lbllowing:

(i) Orientcd uraph
(ii) Flasic cr.ttsets

(iii) Basic loops
b. For the power systcrn shown in

follor,ving relations: (i) AbK': U
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Fig.Ql(b) (lo ){arks)

The bus incidcncc rnatrix fur a nctrvork graplr containing six eletncnts and fbr.tr rtodcs

(inclucling rclbrcnce nodc) is givcn bclorv. Reconstruct thc orientcd graph.

Fig.Ql(b) choosc node- l

(ii) il( = AtKl

(06 \{arks)
as rclerence ancl vcrily thc

(0.1 l\Irrks)

(06 l{arks)
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a. With usual notations, plove that [Y11,,.] 
: A'l],]A lor singular transfonnation.

b. Find tlie bus adn-rittance Inatrix lbr tl,e systetn shor,vn in Irig.Q2(b).
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(06 \,Iarks)



Iror the network graph shown
buiiding algorithm. Neglcct
llrc rliagrarn. Atld elernents in

a. Civc tl-re bus classifrcation fur loacl l1or.v, cxplaining thc significancc. (05 \larks)

tr. Devclop the Caruss-Scidcl load llou,nroclel firr a porvcrsystelr u,ith a slack bus antl (rt ])
nuntbe r of PQ buses. Givc the {lolvcharl of the algorithm. (t)tl \Iarlis)

c. Fclr a thrce bus systenr. Y1j,,. (ivith grouncl iis rcf'crcnce) is

' J.r2 ilrr o 
I

\'1,,,.= jlrt Jl5 15 
I

,. 0 i5 j6.]

Llus 1 is slack rvith voltage (1.02 'r j0) pu. Thc real ancl reactivc power injcctiorrs in pLt rrt

buscs 2 and 3 arc P: - -0.5; Q:: -0.1; Pr : -0.3; Q: : 0.0. Assurning (l +.i0) pLr voltasc al

br-rscs 2 ancl 3, detenninc its voltages at thc cnd of first iteration using C-S rnethod.
(07 )larlis)

a.5

10[,t,71

in Fig.Q2(c). deterrnine [2r,".], with noclc I as t'clcrcrlcc. ttsirrs

rnutual coupling. Self irnpedattces of clctlrcllts arc trarl<cti orl

@

)o'\

Fig.Q2(c) (Otl \la rks)

b.

Derive thc cxpression in polar Ibrrl firr the typical diagonal eler.t-tct'tls o1'thc subtttatriccs ol

the Jacobian in Nelvlon R:rphson rrcthocl of loacl llou' artalysis. (0ll }l:rrks)
Ciomparc Gauss-Seidcl and Ner'vton Repirson load llolv methocis in rcspcct o1':

(i) Tirne pcr itcration and nunrbcr ol'iterirtiotts
(ii) Total solution titlc
(iii) Convergcncc characteristics (0(r llarks)

c. Explain brielly fast dccor-rpled load florv solution methocl fbr solving thc noniincar loitcl llou
equations with assuntptions. (06 \larlis)

PAIT'I' B
Derive rlecessary condition Ior optirnal operation ol' thcnnal power plants lr,'itit thc

transmission losscs cor-rsidcred. (10 \larks)
Thc luel costs of 2 units are gil'en by

f, =1.5+20p, +0.lpi l{sihr

fi = 1.9 + 30p, + o.lp] Rs/hr

wherc pr and []2 arc in MW. Neglectrng losses frnd thc optirnal scheduling rvhctt thc lotitl
dcrlrand is 200 MW ancl the con'esponding total cost in Rsihr. [f the total load is sharcd

equally by the gcnerating r,rnits, frnd thc dilli:rence in total cost in Rs,'hr. (l()IIarks)

lnclicating thc assumptions urac'lc. cicrive thc cquations fbr gencral loss fbrmr.tla cocl'licicnts
ancl thc transmission loss. (10 ]larks)
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0.8 pu vollagcI'or a systcrl, one
atbus3isV::l
7.^ 0.04 + j0.16,

line diagrarn is shorvn in Fig.Q6(b). Assume I1 : I pu, 12

pu, find loss coefflcrents and power loss.
zb:0.03 +.i0.12 and Z,:0.02 +j0.08pLr

r) ,.L2_
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Fig.Q6(b) (lo \/tarks)

a. Explain the soh.rtiorl oflswinl-t ccluation by point-by-point rnethod. (10}Iarks)
lr. Explain thc rnethod of fincling thc transient stability of a po\ver svstcnl bascd on

Ilunsc-l(utta rnethod. (10 ){arks)

lr

[:xp lain:
tit Nct\\'()rk pcrlirrrttirrte e cr; ttltliort.
(ii) Loacl rnoclcls employccl in nrulti-machine stabiliry studics. (10 \{arks)
[:xplain thc rnoclifiecl Eulcr's rncthod usecl in solution ol su,ins ecluation undcr truustcnt
stabilitv stuclics. (10 \{arks)
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