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Eighth Semester B.E. Degree Examination, Jane/July 2023
Power System Operation & Control

Time: 3 hrs. Max. Mgiks!

i ;Note: Answer gy FIVE full questions, cl'masz;’ng ONE full question frovi eqaclt m

g
g I NModales]
E| 1 a List out the operating states of a power system and explain them with a.neat block diagram.
% & {45 Marks)
2 b. Define preventive and emergency controls used in power system opg andilist out them
2 in detail. § (08 Marks) i
g8 ¢. Define Energy Management centre and list out its funclions. {04 Marks)
BEE £
ig OR - , .
gn x 2 a List out the major components of SCADA and explain th rgﬁm gtail. gy {08 Marks)
£4& b, Defive an 5D as per the industry standazd, Explain damentel blocks of an IED in
B detail }zsﬁig the structural block diagram. ~ {08 Marks)
g g ¢. Bxplain the following categorics of SCADA systems™y xxg%gnﬁgumtion:
gE B Single master-gingle remote SCADA systemsShgh
8 g (- Single master-multiple RTU SCAD AGygtems. {04 Marks)
! ModuleEiy, W
;g: 3 Derive the complete mathematical modgi¥of Srequency control of an isolated power
ig ‘ system with the help of modeling the follogzing components of'it.
&5 ()  Modelofspeed governing, i ,
£3 (iy  Turbine model. ; '
= } (iify  Geperator-load model €0 Marks)
&3
23 OF -
§ § 4 a. Explain the operation of loge ney and excitation voltage regulators equipped in turbo-
g8 generalors with a neat schemagdiaggam. . 08 Marks)
z32 b. State the need for proportio ik plusdniegral control in an isolated power system and derive
% E the transfer function gt with PiSohioller through the block diagram of it. {12 Marksy
P %{\ : Module-3
%% 5 Derive the state varﬁ?a@g& mddel of LFC of a two area power system in terms of state
E3 variables, cnt%gariabﬁ"@aad disturbance variables by properly defining them. (20 Mauks)
Y G “‘x,ﬂfé ox
= ~ 6 a Explainl] ion of AVR equipped in a turbo-alfernator with 2 neat schematic dHagrarm
= and also'ds ansfer function model with usual notations. {10 Biarks)
E b, Explain thgyneed for Generation Rate Constraints (GRCs) i LFC and various ways of
£ mcorparatifthem in the mathematical rodel of LFC. (05 Marks)
g ¢., Define specﬁ:f?gwamcr dead-band and explain in detail about its effects on AGC with neat
ortrol block diagram, {05 Wiarks)
1af2
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Module-4
7 a. Explain in detall about the generation and absorption of veactive power by various pawer ;
system components,
b. Consider a transmission system shown in Fig. Q7 (b} below. The pu reactance vallﬁé
: referred to the respective voltage bases and 100 MVA base. Determine the power suppHed

by the generator and its power factor.

- = v
220%M Orogu ), 4B
acomn 0 SRl
. Fig. Q7 ()
, OR
8§ a Explain various methods of voltage control by injection
power system,

b Explain the ﬁ)}]owmg methods of voltage control at a nod
() Using booster transformers.- ;
(i)  Using phase-shift transformers. {08 Marks)
Modnle-5 ©

8 a. Define power system securify and explain in_de three major functions that are

carried out in an operation control center. . {10 Marks)
b. Explain the simplest form of contingency analysisifechnique with the help of a neat flow
chart. % {06 Marks)

c. List out the factors affecting the power: iem&oﬁrty and explain them briefly. (04 Marks)

&

10 a. List out and explain the linear ! 4.* factors. Explain the contingency analysis
procedure using sensitivity fag) ith aspeat flow chart, (12 Marks) .
ing electxon procedure with a neat flow chart. {08 Marks)
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