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Eighth Semester B.E. Degree Examig,fltiglff Jan./Feb. 2023

Power System Operatig#'%hO Go-.ntrol
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Max. Marks: 1ooTime: 3 hrs.

Note: Answer any FIVE full questions, chog;ing0Nn fiuU questionfrofn.each module.
11 * t,tMqmrd-l -;p "

I a. With a neat diagram, explain the gffial configuration and pajor components of SCADA
system. d@t ,..,."' (10 Marks)

b. Explain in detail, the operatffi*fites of power systetu h a neat diagram showing
transition between states. ' , ",o 

' (10 Marks)
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ORliq*""r" Ul( 
"*g*rrnfu2 a. Discuss the pre'uentivp mergency control. r'rJ'. (06 Marks)Discuss the pre'uentivp. ffidmergency control.d. UTSSUSS UrU plgvtrIruv,$ itIIOaEIIlElBtrIrUy Uullllul. *r#&,ro (uo rYrarK$,,

b. Explain the major coffitihents of energy manageriiont center. (06 Marks)

c. Draw the tlpical ffra$ram of RTU and explain rnajor subcomponents. Discuss the standard
protocols usedi\$CADA. Name the SCADA'rnanufactwed for power system. (08 Marks)

.,.=."";' rrtoaifle-z
3 a. Derive."t*tq*mdlhematical model AIrIp tomponents speedGovernor and turbine. (10 Marks)

b. Given a cdhtrol area with 3 senedm units with followinfuatines :

The units are loaded ds-followsr Pr = 1O0MW, P2 : 400M.fl $nd P3 = 600MW. If load
increased uy zof"f$what are ** 

::Tf:q"hs 
if D = 0?#seedt for D = L0. (r0 Marks)

'irs%' ,r*w*'3.OR &ir*%' ,r*w* T.OR
a. Derive the geri6iator model, ba& odel and com-b-indd generator load model of ALFC

orrof am rq, /€;,*, .*f::;:=:11 (1 o l\rrqrks'lsystem. '"',,, J*u*+ ,,a.:.--=.' (10 Marks)

b. Two,".ffi6$eiators rated 20%6ivf and 400Mrfi/-1-tire operating in parallel. The drop
charadffiistics of their ffif$tors n 4o/o pdM% respectively for no'load to full load.charaffiistics of their ffiffibrs n 4o/o pndM% respectively for no'load to full load.

fhe*peed set points e#Ftefr that the genei:ftfi0r operate at 50Hz when they sharing the tulI
load of 600MW in proportional to their rating.

,i;*,. , i) If the load rediiqs to 400MW, howleiid is shared? At what frequency-will operate?
'*ou''-,,,,,"' ii) If now the+#Wd changes are reset so that the load of 400MW is s6ared at 50Hz in

b. Givp,*tiJ
mode components speed Governor

units with followinryatines :ith 3

Unit Mifg GWA) % R(ory bhine base)

oe' ' 200
) 500 "''"'';,..,,,. ii''' 0.025 .',,,*

750 :, 'rnll 0.04
as*follows: Pr = [O0tv.tr"W, Pz = 400Mry flnd P

what are new eenet*Tiohs if D = 0? RffiSt for D

. , 
proportiepatr'tii tneir rating. Iftflrat"are no-load frequencies now? (10 Marks)

l*b* fuffi'-\, 
jj Modute_3

a. Explain state space mode_l"of an Isolated system. (10 Marks)

b. Two area 1 and area 2.ffi|ffierconnected. The capacity of area I is l500MW and areaZ is
500MW. The incremettfi iegulation and damping torque co-efficient for each on its own
base are 0.2pu and 0.9pu respectively.
i) Find the ste&fustate frequency and change in steady-state tie-line power for an increase

of 60MWi'{n-hrea 1. The nominal frequency is 50H2.
ii) What wotikl.be the eflect of not having Governor Control? Base MVA: 1500.
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(10 Marks)



6a.
b.

1a.
b.

il;J;;ffi;/u ,t o.t tine. The percentase tp.@gTihtion from no-load to tulI load of

oR .#fu=,

Explain in detail Tie-line oscillations with assump-tl":*mdg' 02 Marks)

Two generating areas have capacities of 5o0MW-*arylryoMl respectively;T1"1-,"i:

the two stations are 3%o and 4o/o respectively. rf ihq.tou& on each station is 250MW' Find the

po*.t generation of each station and the tie - ffiApbwer' (08 Marks)

$S,*** o' ,","-f
Moifule-4: "* . +

Explain the different methods of vol$p€e=Mntrol by reactive- powef, injection. (10 Marks)

-rr,^-^^ -^^^*^+i^n ";;;;" ;;; "^";.;ea to , "nrn*o, bus X as shown in Fig Q7(b)'
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OR

Explain in detail Tie-line oscillations with assumPtio":*#fffii:

;#;";;;;G-;;t.;' *" .ss;E&ed to I i9*91 uX*{:: *:*i i'.lu 91!l}
For a particular load, the kne

tase of a500MVA. u T;., d'
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For a p-articutar toud, th. fine gilqge at the.bus Uar f1{,1"$iDfV. 
^Calculate 

the reactive

power injection required to bgh#tJf< the voltage to origfid l talve. A11 are in pu valves on
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Write a shortl*ffiebn following :
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Module-5
.arifl system securitY levels.
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(10 Marks)

a) Absorption to Reactive

.fu-jq* oR
l0 a. Explain the formulatio'ftffid state estimate using linear square estimation. (10 Marks)

b. Uxptain with neat- florr chu.t contingency Analysis for line outage, using outage distribution

factors. ** ;fu (10 Marks)
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(20 Marks)

(10 Marks)

the contingency processing
(10 Marks)

Ranking. Also explain
w chart.
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il..''Explain the Poffistem reliabi
b. Explain IPIPqT€thod for conti;

using AC lotidhow analYsis wit*using AC &iid
d


