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Seventh Semester B.E. Degree Exa-r-ninrition, Jan./Feb. 2023
Power System Ana-lysis - 2

Time: 3 hrs. ...,,,,,,,,,., 
": 'i ,lMax. Marks: 100

Note: Answer any FIVE full questiow.chfl'ilsing ONE full questionfrom each module.

Module-1
1 a. Det'ine the following with exanrple:

i) Oriented graph
ii) Basic loop
iii) Co-tree. (06 llarks)

b. What is primitive network? Give the representation of a typicai component and arrive at

their performance,,equation in impedance and admittance form.
c. The below Fig;Q.1'(t) shows the one-line diagram of a simple four-bus system, Table Q.1(c)

gives the line impedances identified by:,,the buses on which these terminates. The shunt
admittanceq,at all the buses is assumed to be negligible.

D EiM Ybus assuming that the line shown dotted is no-t connected
ii) WtraC modification need tiili'tb carried out in Ysus if the line shown dotted is

connected?
l, 

.,rllilrlllil

0,r

riri, Fig.Q.1(c)

.,,rr,,.

lti .

able Ql(c
"Lirt${bus to bus) R{.pu) X (ou)

,lt' | -2' l-3
2-3 i

2 - {t'.,,,;,,o

3_4

0:05
'0.10
0.15
0.10
0.05

0.15
0.30
0.45
0.30
0.15

2 a. With usual notation, deduce the expression for Ysus using singular transformation method.
(06 Marks)

b. Determine Ysus by singular transformation of the system with data as given in
Table Q.2(b) (08 Marks)

ab leO.2
Element No. 1 2 3 4 5

Bus code (p-q) 0-1 t-2 2-3 3-0 2-0
Self admittance ynono t.4 t.6 2.4 2.0 1.8
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c. The bus incidence matrix A for a network of 8 elements and 5 nodes (4-buses) is given in

Table Q.2(c). Reconstruct the oriented graph. Hence, obtain the one-line-diagram of the

system indicating the generator position. (06 Marks)

Table Q.2(c)

Why load flow analysis in po is necessary? Explain. (06 Marks)

What is the data required t load flow analysis? Discuss the need of acceleration
(06 Marks)

o
@A- o
@

factor in load flow solution. "r

c. Obtain the load flow soluti6n using Gauss-seidal method at the end of one iteration of the

power system shown in..,f i$Q.3(c). The data is giv,.e4 in Table Q.3(c)-1 and Table Q.3(c)-2,
,,,,,,,,,,,,0

"'Fig.q.31c;
.,..... :'

,,,.,nr. 
a:.:

Table Q.3(c) - l!, ;: 
-

,,,,,,,,

Table Q.3(c) - 2
Bus data

BusNo Pi (p.u) O (p-u) Vi
1 1.04 10
2 0.5 -0.2

J 1.0 0.5
4 0.3 -0.1

,,:::ltrirrtf ,,.

Expl*'iiilhow buses are c

' OR "r'. .

for load flow s{udy.

(08 Marks)

(06 Marks)4a.
b.
c.

Disouss operating
'BpJ the three bus
voltages at bus 2
'diagram are in pt,',Ukb informationrelating to bus data is given in Table Q.4(c).

23 5
1 0 0 =0 F1 0 -l 0

0 1 0, ,iO,:l I -l 0 -t
0 Q. ,-1

o:l 0 I 0 0

0 ;01{ 0 I 0 0 1 t:

Line data

congraiffin load flowpgg{ysis. (06Marks)

system:,$hown in fig Q. (C), use Gauss-seidel method and determine the

anid.bus 3 at the end"'6f'first iteration. Line impedances marked on the

Fig.Q.a(c)
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Module-3
5 a. Discuss the algorithm procedure ftrll8ia flow analysis using Newton-Raphson's method in

b. Obtain the voltages at all buses for three bus system shown in Fig.Q.5(b) at the end of first
iteration by N-R method. The data is given in Table Q 5(b) - 1 and Table Q.5(b) - 2.

'.Fig.Q.s(b)

.5 - I Line data
.SB EB R(pu) X(pu)"'

I 2 0.0 0.1

I J 0.0 0.2
2

a
J 0.0 .',8..2

b61a

18E871

able O.5ft) - 2 Bus data
Bus No. PC '',,.: Qc Pr Qr- V.o

1(slack) 1.0

2 (ov) 5.32t7 1.1

3 (PO j..6392 0.5339
(08 Marks)
(06 Marks)

da

i., i"

OR
a. Stating all as$uihptions, deduce lDLi *oa.f. Explain the step by step procedure for load

flow solutio4,,using FDLF methpd.'; . ."--.'! (08 Marks)

b. Draw a flow chart for Fast Dc6-dtrpled Load Flow.(EDLF) method. (06 Marks)

c. Derive gxpression for all elements of Jacobian mziltfiCes in polar form. (06 Marks)

c. Compare load flow methods with standard featuies.

Mo-4+lq4
a. Explain the followings;

i) Input-output curve
ii) Heat rate curve
iii) Incremental cost curve related to thermal plants. (06 Marks)

b. The fuel r+puts per hour of plant I and 2 are given as \=02P? +40P,+120RS/hr ;

Fz=0.25P] +30P, +150RS/hr. Determine the economic operating schedule and the

corresponding cost of gen ion if the maximum and minimum loading units is l00MW
and 25MW, the demad,'io'180MW and transmission line losses are neglected. If the load is
equally shared by both units, determine the saving obtained by loading the units as per equal

incremental prodtietion cost. (06 Marks)

c. Discuss the algoitihin procpdure for priority list method of unit commitment solution.
(08 Marks)
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OR8 a. With usual notation, derive the generalized transmission loj$rmula and B_coefficient,
:l - 

:::

JnYu

Module-5
9a.obtainthegenzeda|goritt,-"*pffibusimpedancematrixelementswhenalink

is added to,the partial network. Also^disCffiihe specialiurrr. (r0 Marks)b' rxrh}4fi*,ly. tht p;;t-by-poi.ul lfiethod oi solving swing equarion. Mention theassumptiorus made.*'+ ;*q ,::r -. (10 Marks)

r0 a- obtain Z6u. bv-building algor*!.-q.1rn3,$..1-:ryyn.T Fig.e.l0(a). All values are in p.u.(impedance). Ta-ke bus;ff&s reference u"ur. eile t'i. ereme-nti irr46; order of ref bus robusl, ref. bus to bus2 and.finallytus I to bus 2.a (10 Marks)

b' * :Itlti,consists 9f tw^o nl11t1 gonnected to a transmission line, the load i, il;H"T?
(08 Marks)

Ilt ,? 
rhe power transfer of l00Mw from stario; i-;; ;h"l;;Hil * , ,"rr'ri,iii#lFind the required generation at each station and the power received by the load, when the

systern, is operating with l, : RS 100/Mwh. Th; incrernental fuel cost oit*o plants are

dp, (06 Marks)

7lz;tl ylentz

c. Draw the flow chart of- namic forward Dp approacJr for unit commitment. (06 Marks)

0- rt=*i*

Fig"Q.l'O(a)
",,::t*,::,*i!,,,

b; 
"@cribe the metho.dotggftr using RungHffi a technir',.,,'Ilnu./cf crrcfam

ique for transient stability studies of a
,l_*.apower system. 
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r,,nr''., ,
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o. (10 Marks)
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Fig Q.8(b)
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