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

50, will be treated as malpractice.

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

18EES81

Power System Operatloqp and COntrol

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE full question from each module.

yload of 600MW in proportlonal to their rating’

Module- &)

With a neat diagram, explain the gqural conﬁguratlon and major components of SCADA
system. N; o % - (10 Marks)
Explain in detail, the operattng@ states of power system Wlth a neat diagram showing
transition between states. % %’ “/ (10 Marks)

OR
Discuss the preventlve a%; >mergency control. | , (06 Marks)
Explain the major components of energy management center. (06 Marks)
Draw the typlcal ‘diagram of RTU and explain ‘major subcomponents. Discuss the standard
protocols used in SCADA Name the SCAD\{\ ‘manufactured for power system. (08 Marks)

e

Module-2

Derive, the mathematlcal model ALEC components speed Governor and turbine. (10 Marks)

Given ¢ a control area with 3 generatmg units with followmg ratings :

Unit | Rating (MVA) | % R(on machme base)
1 [+ 200 fa, w0
20, 500 A, 7 0025 19
(3,9 750 % 0.04

The units are loaded asﬁfollows P, = 1@(3 W P> = 400 and P3 = 600MW. If load
increased by 200MW "what are new generaﬁons ifD=0? Repeat for D=1.0. (10 Marks)

“OR L

Derive the generator model, loaﬁ model and combmed generator load model of ALFC

system. ~ 'S Sy, o (10 Marks)
Two , generators rated ZOOMW and 400MWh,.are operatmg in parallel. The drop
charaeteristics of their ernors in 4% and#5% respectively for no-load to full load.
Thesspeed set points areﬁs uch that the gene"rator operate at 50Hz when they sharing the full

(Vi) Ifthe load redﬁCes to 400MW, how load is shared? At what frequency will operate?

1 a
b.
2 a
b.
c
3 a
b.
4 a
b.
5 a.
b.

" ii) If now the' speed changes are, reset so that the load of 400MW is shared at 50Hz in

propomonal to their rating.

'at are no-load frequencies now? (10 Marks)
i

% ~/ Module-3
Explain state space mod%' n Isolated system. (10 Marks)
e'interconnected. The capacity of area 1 is 1500MW and area 2 is
500MW. The incremental regulation and damping torque co-efficient for each on its own
base are 0.2pu and 0.9pu respectively.

i) Find the steady.state frequency and change in steady-state tie-line power for an increase

of 60MW/in area 1. The nominal frequency is 50Hz.

ii) What would-be the effect of not having Governor Control? Base MVA = 1500.
& (10 Marks)
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OR A

6 a. Explain in detail Tie-line oscillations with assumptions ma@ (12 Marks)
b. Two generating areas have capacities of 500MW and ,1000MW respectively. They are
interconnected by a short line. The percentage speeﬁ&rggulatron from no-load to full load of

the two stations are 3% and 4% respectively. If theload on each station is 250MW. Find the

power generation of each station and the tie ~,/,11n®&1§%wer (08 Marks)

7 a. Explain the different methods of volt: ge’%ntrol by reactive power m]ectlon (10 Marks)
b. Three generating stations are connected to a common bus X as shown in Fig Q7(b).
For a particular load, the line \fof%age at the bus bar falls‘”by 2KV. Calculate the reactive
power injection required to brmggback the voltage to original valve All are in pu valves on

base of a S00MVA. 5 P

W % ”%ﬁ’“
:rfr 0w

(=

2 Tson 1320V

J01Pa

7 (10 Marks)
¢ j
= WW” s, OR - )
8 Write a short g@té on following : ¢, 7 Y P
a) Absorption to Reactive power :
b) Sensitivity of Voltage& ey,
¢)* Tap changing transformers
d}im@ooster transfornie O 4 (20 Marks)
ﬁfw% 4 w"%@mw
oY C,
@&& A Mo%e-
9 Explaln the Pow%%stem reliability, and system security levels. (10 Marks)
b Explaln IPIQ method for contmgeﬁcy Ranking. Also explain the contingency processing
using AC ki&d flow analysis w1§h a/flow chart. , (10 Marks)
10 a. Explain the formulatloff and state estimate using linear square estimation. (10 Marks)
b. Explain with neat flow chart contingency Analysis for line outage, using outage distribution
factors. (10 Marks)
: % % % k %
A
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