e

VA Gy A sug ﬁ13z

Code No: 117GQ f
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech IV Year I Semester Examinations, November/December - 2017
I POWER SYSTEM OPERATION AND CONTROL! .

(A .. (Electricakand Electronics Engineering) ; Lo
Time: 3 Hours 'Max. Marks: 75
Note: This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
questlon carries 10 marks and may have a,b,cas sub questlons
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PART- A
(25 Marks)
1.a)  Define incremental fuel cost and production cost. [2]
b) What is a penalty factor? What is its importance in optimal operation of generators in
thermal power stations? [3]
). Whatisa pumped storage plant? . 2] .
d): Narfie various compdnents of hydraeléctric powex plant 31 i
e) * What are the diffetent componénts of speed governdr mechanism? = | 2. |

f)  Write the transfer function of turbine model and represent in a block diagram.  [3]
g)  What are the assumptions made in dynamic response of uncontrolled case in single area

load frequency contrel? [2]
h)  What is meant by tie-line bias contro}? [3]
i) ~ What is the need of reactive power control in a power system? 2]
i) What is meant by Ioad compensdtxon? R 3] :
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PART—
(50 Marks)

2a) Derive an expression for economic distribution of load between generating units
including the effect of transmission losses.
b): The fuel cost in Ry/h for a threg thermal plants are given by L P
. F;=350+728, +0. 004F}, Fyi=500+7.3F,, +0. 0025F%,, F, =600 +6.74P,, + o 003P2
PG[, Pcz, Px are in MW. Fmd the optxmal schedule and compare the cost of thls to the
case when the generators share the load equally if 1) Pp=450 MW i) Pp=800 MW.
(5+5]
OR
3a) Derive general transmission lme loss formula and state assumptlons made for calculatmg
i B-coefficients. § | ; P P
b) The fuel costs.of two units are glven by Loi PG
 F,=15+20B, +0.1P% Rs/h and F, =1 9+30P ., +0. 1P2 Rs/h

Pci, Pg; are in MW. Fmd the optimal schedule neglectmg the losses, when the total
+ demand is 200 MW. [5+5]




sa)t
b)

What is hydrothermal scheduling? Explain the hydro thermal economic scheduling
problem. Derive the necessary equations. [10]

Discuss the advantages of operation of power plants with hydro thershal combinations. |
In a two plant operation system, the hydro plant is operate for 8 hrs. during each day and
the steam plant is operate all over the day. The characteristics of the steam and hydro
plants are

C, =20+30P; +0.04P7 Rs/h and W, =7.5P, +0.0012P; m’/sec

When both plants are running, power flow from steam plant to load is 190 MW and the
total quantity: of water is used fof hydro plant operation during & hgs is 220%106§m?,

.. Detdrmine generation of hydro'plant and cost of water used. Neglect transmissiori.Josses!

8.2)

b)

9.a)

10.a)
b)

[5+51
Derive transfer function of speed governor and represent its block diagram [10]
OR
What is an excitation system? What are its characteristics? Derive its transfer function
and represent block diagram. - . L, Eo ([10]

- Shotv that the""'Steé‘dyé change in 'fré:quéncy in load f;eqﬁ"ency control of‘an isolated p"c;wegr

can be reduced to zero if the change in controlling force applied to the speed changer 1s
equal to the change in load demand. :
Distinguish between load frequency control and economic dispatch control. {6+4]
OR

Draw the block diagram of load. frequency control in two area ;control system and
explagin. | "
Detérmine thé primary ALFC-loop parameters for a control area with the following
data: Total generation capacity = 2500 MW, Normal operating load =1500 MW; Inertia
constant=5 kW-seconds per kVA, Load damping constant, B=1 %; Frequency, =50 Hz,

‘and Speed regulation, R=2.5 Hz / p.u MW. [5+5]

Explain briefly about the shunt and series compensation of transmission systems.
A short transmission:line having an impedancé of (2+j3) ohms intefcennects two power

. stations A and B’both operating at 11 kV; equal.in magnitude apd phase. To"transfer

25 MW at 0.8 p.f. lagging from A to B determine the voltage boost required at plant A.
[5+5]
OR
Write short notes on compensated and uncompensated transmission lines.
A three-phase Induction motor delivers 500 hp at an efficiency of 0.91, the operating
power factor being 0,76 lagging. A:loaded synchrorioys motor with & power consumption
of 100 KW i§ connected in parallel with the induction motor: Caculate the necessary

* KVA and the opérating power factor of the synclirénous motor if the overall power factot

is to be unity. [4+6]
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