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I a. Explain the following terms in netwffiftlppoloSV with an examgle. *:' (06 Marks)

i) Tree ii) Basic loops iii) Basiffi6$ts. **fu
b. Consider an oriented graph dfF=*JlS power system neffik shown below Fig Ql(b).

Choose branches 1, 3 and 5 Ast4,ff)t$. Build a bus incidencelnetrix A and basic cut-set matrix

Note: Answer any FIVE full questions, chog;ing0Nn fiua question frgf,"ggach module.
,-*, 

'n 
u ".' 

\";

Mo&lule-l ':tr"ii';6rvroffiu:t
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^D,c. A power #$tedr consists of four hlsod. The generators are connected at buses 1 and 3.

The trans&sion lines are connqffi between buses 1,4* 1-4, 2-3 and 3-4 which have

ivefiffitaule o2(al below.bus I as reference. The linedata of the powei.bvstem are given in Table Q2(a) below

e Try".' +

The trans&sion lines are conne${ffif, between buses lr*. 1-4, 2-3 and 3-4 which have
reactatiwep of3O.ZS, j0.5, j0.4 andj0,l'respectively. Deveffid bus admittance matrix by direct
inspection method. Choose bus 1 asteference. ,iq,, ' :,. (06Marks)
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2 a. Build bus incidence lamtrix A and then=:i:b&'".admittance mptrii Y6u. using singular
transformation metho4. tii ttre power sye*iffietwork shown'fuiow in Fig Q2(a). Choose

3

l, 3 and 5 as tivigs to form qtree. Build a basic loop incidence matrix C for the given oriented
graph. Select node 2 as re,&,,rence.
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Module-2
State the need of load flow study. Derive the static lqffi

I -r 1^^l 11^--- ^r--l-,.:- "^'.^1 -nfofinrc]i: ,*N', 1&",
mflbw equations or Power flow

equating to conduct load flow study in usual notations..* (06 Marks)

For a 4 bus oower svstem network shown below in"si 3G), the generators are connectedpor a 4 bus power system network shown below in"S.i :G), the generators are connected

at all forrr huses- *ttit. loads are at buses 2 anfl.-3r*ffi real and reactive powers are listedat all four buses, while loads are at buses 2 anSJt* J
ltage qart[cbinpute the unknown variables in all the

buses other than the slack at the end of first

, I r I v'J I v'r I I

rie *(R du. e Table Q3(b)
,o:i-+ff'. ,,:::=Mr (l4Marks)

,;

**,i* ,,,#,,,,..,"'l{oRnW:,,,.t' Ul(
Explain the algoffi for Gauss - Seidel *,,:llog to obtain load flow solution of a power

ryit.* network,11g,ith'i) Absence of PV bu +*ii) Presence of PV buses. (10 Marks)

For the pow€f 6yitLm network shown belw'ln Fig Q4(b),-t-ne^tin9 impedance are marked in

,r. ffr. n *-.iaili of the powff system ur" Stio*o bilow Table Q4(b). Compute the voltage in

utt Uu**-*oiti6r ttran slack at the pnd of first iteration using Gauss - Seidel method.

irr.#jl.'ffi;<0.35pu. T * *i;*' , ,

h1
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L

{tth

Bus No.
vp$ae-

F,=(ffi6J.

Generation Load
Pc Oc"",, -Pn Qn

1+. ftp.bslq
')'", 1.03 0.2 0.5 0.2

:ta 4,,
il"r4l[ilr$" , 0 0.6 0.25

"-: T )

d.0a\
+ib,06

a4(b) $tu*** t abmxl4(b)
tr,- 4r .= (10 Marks)

ffi
Module-3,::9 Lr^l--l^ t ,&'i:::::a,l$.d ;@ Module-3 .ffi:r=:r*'\. +' -S*. 
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a. Deriv-peth& eneral express._iod df.Jacobian elerdgat#in polar form with usual notations in

NR h#$itd to obtain loaftf.{,g.1r{Solution. ,,,i. (10 Marks)

b. Exp1adthe algorithmp$rct Decoupled LOqd'Flow method with a neat flow chart for the

load flow solution of a pouwer system network. (10 Marks)

OR:'
a. In a two bus*podfur system netw.S,,,SOhown below in Fig Q6(a), the bus - 1 is a slack bus

with Vr = fiftpu and bus Z iS:a+ia bus with Pz = 100MW, Q, : SSMVAR. The line
:'

impedancii'Ty-fO.l2 + j0 16)pJ.bn a base of .100MV1 U:i"e NR method of load flow
solution, compute the voltttge lt bus 2 atthe end of frst iteration.
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Compare Gar@-u'5.idal,'Newton Raphson and Fast decoupled
f'low solution wlth resoect to various parameters.flow solution respect to various pararyeters.

Fie Q6(a) (10 Marks)

load flow method of load
(10 Marks)
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N'Iodule-4
7 a. A constant load of 300mW is supplied by two 200MW g€&frtors 1 and 2 for which the

respective incremental fuel costs are, *f'=0.1Pcr+=2ffi0 +)' = 0.l2Pcz+15, where' dPo, st *"5& dPo,

P6's in MW and costs Cr and Cz are in Rs/hr. Determine : i) the most economical division of

188871

(10 Marks)

load between the generators and ii) the savingTn,Rs./day there by obtained compared to

equal load sharing between generators. t ," (10 Marks)

b. Explain various constraints involved in unft corlt{hitment solution. 't,,u (10 Marks)

OR
8 a. Two units are connected at two bus6g through a transmission lin$ If 100MW is transmitted

from unit I at bus I to the load*atqbriild2, a line loss of 10M\ 4.,is incurred. The incremental

cost curve of the two units are;'i" + .- k

ICr = 16+ 0.02 Pr Rs-ilVI
lC2= 29 + 0.04 Pz Rs.iIVIWlr : '

If the system increment&c,$st is Rs.26ll\,IWhrs nowlo,i*d fuel costs are Rs. 250 and Rs. 350

per hour for units I adff&l- spectively, then deterftli4ii*the following :

i) Power generq;ion i m both units and the po$fer received by the load if the losses are

included and ffi, coordinated "5. 
"

ii) Power gerifufLng from both units -ftiFiaft power received by the load as calculated

above, ifi,th€ lbsses are included butlhojigoordinated
iir) Net,pdft*{}g in fuel cost by coordinaping the losses. (12 Marks)

b. Explaiadh..e,.ilynamic program agAfi*!* with the recursr&furelation and also explain forward

DP apprpaCh with a neat flow chat'} ,,"*;r1 (08 Marks)

Module-5
g a. Explain the algorithm a*,q$=U,',,q,,X circuit studies ,ff!',q, **ad out in l4ngepowet tYt,.(T*.*rrur)

b. A 20MVA, 50Hz gen#o. delivers l8MW over a double circuit line to an infinite bus.

The generator has-klneiic energy of 2,..:{Q$4JIMVA at raffi$peed. The generator has a

transient reactanc$;,Of 0.35pu. Each transmidsion line has a tehctance of 0.2pu on a 20MVA

base. The gr$,,31.5gui excitation vq11ffi;f'l : l,lpu ana inflit..lrt voltage V: 1l!:pu.

A three pha_q,,g Short circuit occur##he midpoint.-o;ftq"n. of the lines. Plot the swing curve

wittr the.farilt cleared by sidtf$gneous opening -'d{Sieakers at both ends of the line at

2.5 cyffi%fter the occurred&_gflaut. Take a skpsize of time as 0.05sec. Also, calculate

the cffiiGdt clearing angt3ffioint bypoint method- (12 Marks)

'j' ' - 
o.R

l0 4$For a three bus po.rmpdbistem network:slf&d below in Fig Q10(a), the pu impedances are

lfu.;iro*n tt ereirr. e+t&*,#" impende:rce..rif,iri* Z6u* using tt"p Uv step building algorithm.
''' Add the element'Siriithe order spe$Fed.i$tt" order spiffi=!,,,,g

tr, -l::i:' i -**m.'tf{r :r' ;:::!!_.)t -4-
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Fie Q10(a)

nunierical solution of swing equation by Runge - Kutta method.
(10 Marks)
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