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1. Write short notes on the following:

(a) Optimal control.

(b) Inferential Control. 848
2. (a) Explain how Analog Process Control loops cab be replace@ by digital computer
control loops?
(b) List out the advantages of DDC over conventiofal ntroller  [8+8]
3. Explain the following:

(a) Advantages of PLCs. V
(b) Advantages of DCS. Q [8+8]
4. (a) Given the digital comrol s¥stem
U(K+1) = A X(K) + B,U(
C(K)=D
AP is observable, then the closed loop realized by output

=-G C(K) + r(K) is also observable.

the relationship among controllability, observability and transfer

[10-+6]

5. (a) What is Dead Beat Algorithm? Explain DB algorithm for a second order
system considering Dead time?

(b) What is the effect of sampling on the response of a closed loop system? How

do you select the sampling rate? [10+6]

6. (a) Discuss about different communication protocols associated with Smart Sen-
sors?

(b) Write the advantages of Smart Sensors. [8+8]

7. Explain in detail the essential components of Adaptive control system. [16]

8. Design a suitable partial static FFC for the system described by

- (4-271) - 71
Gy (Z27Y) = g7z ad G (Z7Y) = w7 [16]
* Kk ok ok ok
1

www. firstranker.com



www.firstranker.com

Code No: 07A61001 RO7 Set No. 4

11T B.Tech II Semester Examinations,December 2010
AUTOMATION OF INDUSTRIAL PROCESSES

Electronics And Instrumentation Engineering

Time: 3 hours Max Marks: 80

w N

-

ot

Answer any FIVE Questions
All Questions carry equal marks
* % * * K

What is adaptive control? Why is it needed in process control applications? Explain
the concept of adaptive control with a neat block diagram. ]
]

(16
Explain the concept of Inferential control with a neat block diagram [16
Write short notes on the following: @
(a) Static feed forward controller.
(b) Partial static feed forward controller. 848

(a) Describe the principle of a ‘Smart Transmi t and where does it trans-
mit discus some aspects of its develop s 1, recent years?

(b) Draw a block diagram to show engefs 1Mteract with the automated man-
ufacturing process? Consi n\example. [8+8]

Write short notes on the OWIng:

(a) DCS integration Wi S.
(b) DCS integ @ wi puters. [8+8]

(a) Wi a¥ otes on
ificial Intelligence based system.

pert system controller.
(b) Discuss the hierarchy of DCS. [10+-6]

(a) Design a Dead Beat controller for a process whose transfer function is given
by Gp(s)=1/(0.4s+1). Also obtain the equation for nth sampled controller
output. (Assume T=0.1 sec)

(b) Write the properties of state transition matrix both in continuous and discrete
time domain. [12+4]

(a) Explain ZIEGLER-NICOLS tuning method for controller parameter setting?
obtain the values for PID controller mode?

(b) For a physical system, the process reaction curve is represented by delayed

first order response it‘s transfer is reperesented by
—0.25

Grre = =557
Find the controller parameters for P, PI and PID controllers using ZIEFLER-
NICOLS tuning method. [8+8]
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1. Write short notes on the following:

(a) Smith predictor algorithm.

(b) Analytical predictor algorithm. [8+8]
2. Write short notes on the following:

(a) Cascade control.

(b) Predictive control. 848
3. (a) With neat block diagram, discuss in haief abgut DA.

(b) Draw the functional block diagram of r Control system and explain

the importance of each blockd [8+-8]
4. Explain the following feed fi d comtrol (FFC) algorithms:

(a) Dynamic FFC.
(b) Static FF

5. Write sh es\on:
(a) F1 us systems

(b) Topolegy of Field Bus [8+8]

[8+8]

6. (a) What is Dahlin’s Algorithm? Explain Dahlin‘s Algorithm for a first order
system without delay.

(b) Give the design steps of discrete controller based on different algorithms.
[104-6]

7. (a) What is meant by optimum controller settings? Describe the procedure to
controller settings that give minimum ISE.

(b) How is process reaction curve plotted? How do you use it for controller tuning?
What is process reaction curve methods (PRC) of controller tuning. Explain
how PRC method can be used to set the parameter of P, PI & PID Controllers?

[8+8]
8. With neat sketch discuss the PLC network that is used for communication of plant
parameters in a process control environment. [16]
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1. (a) What is cascade control Scheme? Explain the same with the help of a neat
sketch diagram?

(b) With suitable example, expalin the advantage of cascade contr m.[8+8§]
2. (a) Discuss about the basic elements of computer controlle
(b) List out the various steps involved in design of digitalfcom ntrol loops.
[8+8]
3. (a) A discrete system is having the following t netion,
T(Z) = (22 +472+3)/ (Z3+322427) %

Obtain the discrete state mode bout its controllability and ob-
servability

(b) Give the structure of regulator(STR) and explain how the con-
troller parameters [8+8]

4. What is a data cuss the advantage of using fiber optics as a data

[6-+10]

ot

highway
. Explai@ the &n rocedure of dynamic feed forward controller with an example.
[16]

6. (a) What are the limitations of Z transforms? Define modified Z transform and

obtain modified Z transform for G(S) = 1/(S+1)
(b) Write a short notes on Zero order Hold (ZOH) device. Also derive its transfer
function. [10+-6]

7. (a) Explain how data bus works in a DCS.

(b) Discuss in brief about Intelligent field bus device (IFD)? [8+8]
8. Draw a block diagram for Smith predictor control system. In each block that
involves controller calculations, show the equation solved in the digital implemen-

tation. Assume that an adequate process model is of first order with dead time.
[16]
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