
USN 18EE81

E,ighth Semester B.E. Degree Examination, July/August 2022
Power System Operation and Control

Max. Marks: 100

Note: Anstper my FIVE full questiorts, choosirtg ONE .full question from each module,
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2a.
b.

Module-l
llxplain the operating states o1'power system, with a neat diagranr.
Ilxplain the kcy cclncepts for roliable operation of power systenl.
Explain the major components of energy management center.

oR.
Hxplain in brief the components o1'remote terminal Lrnit

With usual notations, explain Iollorving u,ith relerettcc
EMS, DMS, LMS, AMR.
Iixplain single master, multiple submasl"er, rnultiple
diagram.

(08 l{arks)
(06 Marks)
(06 N'Iarks)

for power system SCADA.
(08 Marks)

to SCADA systems. SCADA/AGC,
(06 Marks)

remote configuration with a neat
(06 Marks)

(12 }Iarks)
(0tt YIarks)

(10 Marks)
lirnction oI autotnatic

(10 Marks)

L.

Module-2
a. Explain in briel'the l'unction ol'load liequency control and excitation voltage rcgulators of

turbo gencrators rvitlr a neat schcrnatic diagram. (06 Marks)

Drar,v the schcmatic cliagranr of stcan-r turbine speed govc-rning systcm and explain 1hc

lLrnctions ol-the various cornponeltts. (0tl I'Iarks)
Trvo generators rated 200MW and 400MW are operating in parallc1. The droop
clraracleristics o1'their govcrnors are 4n/,' and 5% respectively liom no load to flull load.

Asslrn.ring that the generators are operating at 50tlz at no load, how wourld a load of 600MW
be shared betwccn them'l What will be the system frequency at this load? Assumc lrce
governor operatlon. (06 N'larks)

a.

b.

OR
Ilxplain the niodeling of
i) Specd governor system model
ii) Tr"rrbine model
iii) Generator-load model.
With a neat diagram, ex;rlain the proporlional plus integral controllcr

Module-3
Explain state space model of'trvo area systent.

Ilxplain the fLrnction of important colxponents and their transfer
voltage regulator of a generator with a neat diagram.

a.

b
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Module-5
a. Explain the factors aff-ecting power system security.

b. With the he lp of ilow chart, explain the contingency analysis.

c. Explain calculation of linear sensitivity {actors rvith the help of'llow charl

ol{
l0 a. Irxplain major {unctions involvcd in system security.

b. Explain the lbrmulation and state estinrate using linear least scluare cstirnation.
the condition fbr observability in least square estimation.

c. With the help of flow clrart, explain the AC powcr flow security analysis rvitl-r

case selection.
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with a ncat
(07 t\Iarks)
(07 ^\Iarks)
(06 N'larks)

(04 N{arks)
(08 t\'larks)
(0tl NIarks)

(06 Marks)
Also cxplain

(08 i\'Iarks)

contingcncy
(06 r\'Iarks)

OR
a. lrxplain the load fi'equency control with Generation Rate Constraints (GIfCs)

diagram.
b. Dcscribc the cffect of the speed governor dead band on AGC.

c. lrxptain the decentralized control in itrterconnccted power system.

7a.
b.

Module-4
Explain generation and absorption of'reactivc power in elcctrical power systcln. (06,Vlarks)

Derive thc cquations to gct the relation betwcen voltage, power and reactivc powcr at a

node. (06 Nlarks)

Briefly expiain the diU'ercnt methods of reactive power injcction in power systcm. (0ti )Iarks)

oR.
a. Explain the various mcthods of voltage controI using tap changing translormcrs. (06 Nlarks)

b. What is meant by sub synchronous reactance? Briefly explain. (06 Marks)

c. Three generating stations are counccted to a common bus bar X as shor.vn in lrig,Q.8(c). Iior
a particular system load, the line voltage at the bus bar falls by 2kV. Calculatc thc rcactivc

power injection recluired to bring back the voltage to the original valLte. A11 pu valucs arc on

a 500MVA base . (08llarks)
j o't P* i hD-rr-\)-
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Fig.Q 8(c)
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