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Seventh Semester B.E. Degree Examination, Dec 08 / Jan 09
Computer Techniques in Power Systems

g o o
3 hrs. Max. Marks: 1 Q0" Mergaver,

Note : Answer any FIVE full guestions.

The bus incidence matrix, A for a network of 8 = elements and 5 nodes (4 — buses) 15 as
given below. Reconstrict the oriented geaph. Henee obtain the One — line — diagram of the

sysiem indicating the generator -~ positions. {06 Marks)
Elements

IModes — ] 2 3 4 3 & 7 8B
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Derive an expression  [or ﬁndmg the I:nus admitiance rna:l;rr-:1 Yaps by Singular
Transfommation Analysis. {18 Marks)
Determine Yays bv Singular transformation for the system with data as helow = (06 Marks)

ElememMe. 1 1 | 2 | 3 [ 4 [ 5

BusCodep-q [0-171-2/2-3[3-0[2-0
Selladmittence pn | 14 | 16 | 24 | 20 | 18

ead

Obrain the generalized algorithm equations for finding the elemenis of Bus — impedance
matnix, £gis when a coupled branch element i1z added to its partial network. {08 Marks)
In Makbove, based on the cquations denved, ammive at the simplified equations
cormesponding 1o the following sub - cases:

£) Addition of a non — coupled branch element to the reference bus

i}  Addition of a non - coupled branch element to a non — reference bus.

i) Removal of an element (Give only the procedural steps needed). {016 Marks)
From Zgys by building algorithms analysis for the system with data as follows, by adding
the elements in the sequence : 1 —2 and 1 -3, Treat bus — 1 as reference. {06 Marks)
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Eiscuss on the characteristic features of Iterative methods used for the scofution of non -

linear and differential equations during power system caloulations. (04 Marks)
Wrile & note on ;1) Classification of buses Tor load flow studies and i) Need and
importance of slack bus, (0% Marks)

Using G - 5 load flow procadure, determine the bus voltages at buses — 2 and 3 of the
svstem shown in figuee 3(e) ar the end of first fteration. The valnes shown are pu

impedances, (08 Marks)
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‘A:stablish that the presence ol a P-V bus simplifies the order of Jacohian matrix in NELF
splution. Hlustrate the same with reference to a sample system of 3 buses with bus — 1, as

slack bus, bus — 2 as PV bus and bus — 3 as P'Q) bus. {06 Mariks)
Listing out the important assumptions involved, explain the Fast — Decoupled load flow
method. {08 Marks)
The table below gives a part of the line data of a 28 — bus power system. The parameters
are in pu. Find the element Yays (22, 223 of the bus — admittance matrix. {16 Marks)
“From’ node ."]'C!_' node | K x { B2 OfF — reonyinal ratio, a |

22 8 0.02 | j0.06 | j0.03 1.0

4 B 0.02 13005 11010 1.0

22 ; 4 0.06 | jO.18 [ j0.05 1o

6 | - |6 ljole] 9 0.93

Explain the equal incremental cost criterion willl 1eference to cconomic operation of power
SYELEITE. (1% Marks)
Given that the Incremental costs of 2 plant — units are IC, = 0.00%F, + 8.0 Rs/ MWh

ICy = 0.0096P; + 6.4 Rs / “Wh, Determine the econemic operalion schedule and
carresponding eost of peneration, f the maximum and minimum loading on each unit is

635 MW and 100 MW respectively. The demand is 900 MW and the losses are negligible.
(08 Marks)

Determine the saving in firel cost in Rs /hr for the economic distribution of the total load ol
90 MW between the two units described in part 3(b) abave, compared with equal
distribution of the same load between the two units. {4 Marks)

With the help of a block diagram, develop the mathematical model of speed goveming
system of stearn turbine used in load frequency control problem. (10 Marks)
A 100 MW generator is operated on - to an infinite bus network, IC the generator has
R = 4% (0.04 pu) frequency being 60 Hz, how much will the turbine power increase when
the frequency drops by 0.1 Hz, with reference unchanged? If the frequency drops by 0.1
Hz and the turbine power is held constant, then by how much should the reference seiting

be changed? (10 Marks)
Uefine steady stan stubility and transicnt stability phenomena. Distingnish between the
corresponding power limits, {0 Marks)
Discuss on the represcatation of the following for transient  stability studics

i) Synchronous machines i) Loads. {08 Marks)
Through a flow diagram, provide the procedural steps used for solving swing equation by
point by point miethodl. {06 Marks)

Write brief explanatory notes on any Four of the following :

L =

Made elimination used during Zpys building.

Importance of Yrus in load flow stindics.

Penalty factors and B — coefficients.

Area control errors and Tie line control.

Modified Euler’s method for solution of equations in stability studies. {20 Marks)




