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Eighth Semester B.E. Degree Examm%tum, Jan./Feb. 2023
and Control

Power System Operation,

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, ch00smg ONE full questtonf om each module.

_i!; Module-l ‘
g 1 a What are the operating states | o%a power system? Expla%gfhem in brief with a block
8 diagram. %% %) (06 Marks)
'0:2 b. Explain the various compo;;ents of SCADA system with the help of its general
LB configuration. A (10 Marks)
(2 {
£% OR
4 3 2 a. What are the diffefent ways to connect master station with RTUs in SCADA systems?
o0 | ‘, (07 Marks)
b ains in unit commit r obtaining its solution? Explain in detail.
(09 Marks)

&

¢ < Module-2 N
3 Explamm:the general algorlthm for hydrothermal sch ] t §ng using dlscrete time mterval

the solution procedure. (16 Marks)

4 a. A steamplantand a hydro plant supply a lo"adqolf 500MW fory12 hrs and 300MW for 12 hrs
in a day. The characteristics of the therma are given by,

F(Pgr) = 0.06P; V

-f~4OPGT +100 Rs/hr The characterlstrcés «of the hydro plant are given by,

Q(Pgy) =0. 0031’(";’H +0.5P,, m’/s sec The value of y.is 80. Find the scheduling of power and

the total® dlscharge Also determme the daily opera*ﬁng cost of the thermal plant and the
quantlty ‘of water used daﬂsy&by the hydro plant."Make the computations neglecting losses.

\ 'Y & (08 Marks)

b. Two generators rated ™y oo“Mw and 400MW are operating in parallel. The droop
%c;g@racterlstlcs of their governors are 4‘V§and=a5% respectively from no load to full-load. The

speed set points ar’ ‘such that the generators operate at 50Hz when sharing the full load of
=/600MW in propQrtlon to their ratings. 4) If the load reduces to 400MW, how it is shared? At
what ﬁequeuoy will the system opgrate" i) Now, if the speed changers are reset such that
the load of 400MW is shared at 50Hz in proportion to their rating. What are the no load

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remainin

frequen01es ‘how? Take a base poWer of 1I00MW. (08 Marks)
o~y Module-3
5 Develop a mathematical model of a complete ALFC loop by using its individual
components model & (16 Marks)
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OR
Explain in detail the frequency bias tie-line control to obtainithe block diagram of AGC for a
two-area system. 4 (08 Marks)
Consider two control areas as 50Hz 1nterconnectedw,] @ystems The connected load is
15000MW in area 1 and 30000MW in area 2. The meratlons in area 1 and 2 are 14000MW
and 31000MW respectively. For both areas, D =:1°0pu and R = 5% on the ratings as base.
Area 1 has a spinning reserve of 1000MW spread_over a generation of 5000MW generation
capacity and area 2 has a spinning reseryeu IOOOMW spread over a generation of
10000MW generation capacity. Determmew%g ‘steady state ﬁequencﬂy‘%@neratlon and load of
each area and the line power for ﬁﬁ‘% loss of load of IOOOMW in area 1 with no

L A
supplementary control. . . (08 Marks)
"&e W g* .
Module-4
Obtain a state space model for‘a.two-area system with AG@, “ﬁ (12 Marks)

B SOOMW speed regulation R = 3Hz/pu MW and H = Ssec

', > Of kcapac1ty 250MW and‘%peratmg at 45°. Find the frequency of
~ Gy (04 Marks)

v

AC OR_ ¢
Derive an appn%lm%tes relation between- t;le« voltage at the receiving end and the reactive
power 1n a s;m@le source-load inter connécter in terms of short-circuit length. (08 Marks)

tails the various methods of voltage control by reactive power injection.
(08 Marks)

B () Module-5 4
What are the three major ﬁlncgons of system security? Explain them imydetail. (08 Marks)
Define; 1) Generation-shift sensitivity factors, aﬁd%ﬁ i) Line- outa%g"w distribution factors.
Using these factors, explain. the contmgency anaIySIS for generator‘”":gutages and line outages
with a flow chart. ) Ce é (08 Marks)

&

How to deter@ ne“‘fhe state estlmatem %@g lmear least- squares estimation method? What is a
DC state estimator? Derive its mo I'equation. = (08 Marks)
State and explam the issues in sgate estimation in deﬁmh (08 Marks)
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