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Important Note : 1. On completing your answers, compulsbn'ly draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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 USN 18EE71
Seventh Semester B.E. Degree Exan
f:
Power System Ana
Time: 3 hrs. | Max. Marks: 100
Note: Answer any FIVE full questions; ing ONE full question from each module
1 Define the following with examp

i) Oriented graph
i)  Basic loop

_iii)  Co-tree. (06 Marks)
What is pr]mmve netwo k‘? Give the representatlon of a typical component and arrive at
their performanc ‘equatlon in impedance and admittance form. (06 Marks)

The below Figi®.1(c) shows the one-line dlagram of a simple four-bus system, Table Q.1(c)
gives the line dmpedances identified by ‘the buses on which these terminates. The shunt
adnnttanceisg,aﬁall the buses is assumed to be negligible.

) B ﬁ’i;d BUS assuming that the line’s ‘shown dotted is not connected

i) « haf mod1ﬁcat10n need »ft(%be carried out ing 'BUS if the line shown dotted is

(08 Marks)

a. With usual notation, deduce the expressmn for Ygys using smgular transformation method.

%% (06 Marks)
b. Determine Ygus by/sﬁ?uhr transformation of the system with data as given in
Table Q. 2(b) e (08 Marks)

& Table Q 2(b)

Element No. 3| 4|5
Bus code (p-q) 0 1 1-2 2-3 | 3-0|2-0
Self ad’mitfance Voapg | 141162420 1.8
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c. The bus incidence matrix A for a network of 8 elements and '5'nodes (4-buses) is glven in

Table Q.2(c). Reconstruct the oriented graph. Hence ob‘ \in the one-line-diagram of the &.E ‘
system mdlcatmg the generator position, \ "\f (06 Marks) »
Table Q‘$2(c)

123 456 7 8

@1]0]0401A1]0]-1]0

A= @101 [0ROIT]-1/0]-1
QOJORLI=1]0[1]0]0 o=
@0 T1JoJo [ Ly

factor in load flow solutlon (06 Marks)
¢. Obtain the load flow solutlon using Gauss-Seidal pethod at the end of one iteration of the
power system shown i Fi \'g Q 3(0) The data 1s glV ‘ﬁﬁn Table Q.3(c)-1 and Table Q.3(c)-2.

i v @_] o

%lable Q.3(c) -2

Line data ¢, Busdata .
S.B.|E.B 1 Pi(pw) | Qapw) | Vi
- 1.04 20
4 (08 Marks)
4 a Explam‘how buses are class&’ﬁ for load flow st;udy 06 l\anrks)Q

b. D'scuss operating constramts in load ﬂow/analysm (06 Marks)
r the three bus syste ‘shown in Fig. Q«A(o) use Gauss-Seidel method and determine the
Voltages at bus 2 ‘an :.bus 3 at the en§ of first 1terat1on Lme mlpedances marked on the

A

Jo-2 Lord
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. Reactive Power
Bus Generation Limi
No Type mit
) P Q Qmin Qmax
1 Slack - - - -
2 PV 532 | - 0 5.32
3 PQ - - - -
(08 Marks)

: Wanalysw usmg Neﬁmon-Raphson s method in

a.
.7 % (06 Marks)
b. Sé wh 11 Fig.Q. S(b) at the end of first
“SB. R(pu) Bus No. Qu [ Vg
: 0.0 l(slack) - 1.0
- 1.1
0.5339 | -
(08 Marks)
C. (06 Marks)
a.
(08 Marks)
b. (FDL (06 Marks)
c. Derive; expressmn for all elémients of Jacobian matnces in polar form. (06 Marks)
¢ BN v
a. 4 Bx plam the foﬂowmgsy v
1) Input-output clirve »
ii)  Heat rate cur e ,,,,,
iit) Incremental cost curve relateis’l fo thermal plants 06 Marks)

E, =0. 25P2 +30P +150RS/ht . Determine the economic operatmg schedule and the

corresponding cost of 8etie ion if the maximum and minimum loading units is 100MW
and 25MW, the demarid:is 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 produ€tion cost. - - (06 Marks)-
c. Discuss the alg m procedure for priority list method of unit commitment solution.
’ (08 Marks)
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OR
8 a Wlth usual notation, derive the generalizedstransmission 10 ormula and B-coefficient.
& A (08 Marks)
b. A system consists of two plants connected to a trarl,smlssmn line, the load is located .at
Plant-2. The power transfer of 100MW from station, ;/to the load results in a loss of SMW. .
Find the required generation at each station ’l;fey power received by the load, when the- ---

system, is operating with L =RS 100/MWh

9% _0.12P, + 65 RS/MWh and 32 (06 Marks)

C. (06 Marks)
Module-5~ | SR

9 a Obtain the generahzed algorithm expressmﬁ\for bus impedance matrlx elements when a link

1s added to, fhe part1a1 network. Also discuss the special cases. (10 Marks)

b. Explail; /clearly the pomt—by—pomt method of solvmg swing equation. Mention the

ik &% \ (10 Marks)

y>All values are in p.u.
g order of ref. bus to:
(10 Marks)

O

(10 Marks)
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