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Seventh Semester B.E. Degree Examination, July/August 2022
Power System Analysis - 2

-l-irne: 3 hrs. Max. Marks: 100

Note: Anvtter my FIVE Jfull questions, choosing ONE./ull question from each motlule.

Module-l
Deflne the flollowing rvith examplc

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

em with data as lbllows:b. Determine Ysus lar translbrmation for the .

Illement No

GB,G$$CffiME

OR
The oriented connected graph o1'a system is shown in

basic loop incidence matrices. Hence verily the relation

ground as refbrence.

With usual notations, prove that

Iror the siven nower svstem da

= A'[y]A using singular transformation.

in Yo,,"

Fig. Q2 (a). Obtain basic cutset and

(i) Bt, = AtK' (ii) B'C = 0. Take

(08 NIarks)

(06 N{arks)

(06 Nlarks)
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c. For the power system shown in
link elements are 7 * 2, 7 - 4,

matrices. Verily the relation Cn
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(07 Marks)
Fig Ql (c), select ground as reference and a tree for wirich
2 - 3,3 - 4. Obtain basic cutset and basic ioop incidencc

= -B{.' . (07 NIarks)
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Fig. Ql (c)
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or tne glven pow )rs em a o aln BTJS

Element 2 J 4 5 6 7

Impede nce in pu ,j0 4 t0 25 j0 I - J0.2 j0,s .i0.3 j0.2
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Module-2
ln the power system network shown in Fig. Q3 (a), the slack bus voltagc is

is PQ bus with s:: 6-jl.5pu and bus 3 is PV bus with voltage n-ragnituclc

power 0.8 pu. Zn =0.04 + j0.6pu ; Zt 7 0.02 +.i0.03pu . Find tlte voltagc at

of first iteration using G-S rnethod.

l8r.F.7r

1.04 10'. Ilrrs 2

i.02 pu ancl rcai

bus 2 at thc cncl

(t)ti Ilarlis)

l'ig. Q3 (a)
b. Derive the expressions lbr power flolv equations used in load llow analysis. (06 )larlis)
c. What are tlie different tlpes of buses considered during load flow analysis? Irxplain bricfly.

(06 tlarks)

OR
For the 3 bus system shor'vn in [;ig. Q4 (a), the eletnents ol'Ys1s are as fbllows:
Yri:Yz::Yr::5.868 *.i23.5l4puand Y,, =Y,i =Yzr =Y,, =Y,, =-2.934+.j 11.7(r7pLr.

Reactive power limits at bus 3 are 0 < Q3 < l.5pu . Determinc whether bus 3 contintrcs as [)V

bus ahd thereafter detennine new estirnate of voltage at bus 3 using GS method. (()tl llarlis)
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Irig. Qa (a)
b. What are the data required to conduct load flow analysis?
c. Discuss the operating constraints considered during load I'low analysis

(()tl \larks)
(04 )l arl<s)

Module-3
a. Derive the expressions lbr diagonal elcments o1'Jacobian matrices in NR method ol' loacl

I1ow analysis. (0tl \larlis)
b. Starting from all the assumptions deduce the fast Decoupled load llow model. (06 )larks)
c. Compare Gauss-Seidel and NR load flow metlrods in respcct ol; (i) tirne / iteration ancj

number ol'iterations (ri) I'otal solution time (iii) Convergence charactcristics. (0(r \larks)

OR
F-or a 3 bus system, the elements of Yss5 ?r0 as fbllows :

'fhe bus voltage are V, =1.04+.f0pu (slack), Vz =l+ j0 pu (PQ bus), V: - 1.04+.i0 pLr (Py

bus). Determine the elements of sub matrix .Jr and J+ of .Iacobian matrix in NR load florv
method. (ott llarks)
Explain with flow chart and equatiorr how the load flow analysis is carried out r-rsing Novtorr
Raphson method. (ott llarks)
Describe Fast Decoupled load flow method with a t'low chart. (04 llarks)
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7 a. Derive an expression
system.

.\

Module-4
lor transmission loss as a

I 8EE71

function of plant gencration fbr a two plant
(06 Marl<s)

(08 NIarks)

&ur$ L

b. A two bus systern is shown in Fig. Q7 (b). If 75 MW of power is irnporled to bus 1, a loss oI

5 MW is incurred. Find the required generation for each plant and the power recc'ived by
load when the plant incremented cost is 20 Rs./Mwh. The incremental fticl cost of two plants

arc civcn u, { = 0.03p - r5 l dF, 
= 0.05p, + rgdP, dP,
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Fig. Q7 (b
Define unit comnritment. Explain dynamic proE;ramming method

solutron.
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of unit commitmcnt
(06 NIarks)

lla

b

OR
Deduce the condition fbr optirnal loacl dispatch considering transmission losses in a system.

(06 Marks)

The operating cost of Fr and Fz in Rs./h of two generating units each of 100 MW are

Ii =0.2pGi+ 0PCr+120; F, =0.25PG1 +30PC, +150. Irind (i) The optimal generation

of 2 units lbr total demand ol'180 MW and the corresponding total cost (ii) Saving in Rs./h

in this case, as compared to equal sharing between the two generators.
c. Explain prior list method of unit commitment solution with a flow chart

(08 N{arks)
(06 NIarks)

Module-5
9 a. Irorm Z,,,,.using Building algorithm of the system shor.vn in Fig Q9 (a).Sclf itnpedances of

the elements are marked on tl,e diagram. (06 Marks)

Fig. Qe (a)

Explain the steps involved in solving power system stability solution of swing equation

using point-by-point method. (08 Nlarks)

T'heswingecluationofasynchr-onousgeneratori, * _-at-377 rlr;9=23[1-0.asin6].
dt dt

At t = 0 s ; o =377rls and 5:0.523r. Determine the values of'o and 6 at 0.1 s usit-tg

modified Euler method. Assunre At = 0.05s. (06 Nlarks)
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OR
10 a. Obtain Zn,,,for the power systcm shown in Fig. el0 (a).

0
/ 11

"10 ,g<

matnx.

(06 llrrrks)

(06 \larlis)
(0tlllarks)

b. Explain Runge Kutta
c. Explain the algorithm

t,ig Q l0 (a)
method lbr the solution of srvrng equation.
fur short circLrit analysis using Elus Impedance

**>k>kx
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