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Question Paper Code : Q 2775

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.

Se?enth Semester
Electronics and Instruriientation Engineering
IC 1401 — COi\/iPUTER CONTROL OF PROCESS
(Cominon to Instrumentation and Control Engineering)

(Regtilation 2004)

Time : Three hours T, : ~ Maximum : 100 marks

10.

Answer ALL questions.

- PARTA—(10x2=20 marks)

‘What draw backs in transfer function analysis are overcome by state space

analysis?

Obtain the Z-transform of f(t)=e .

List the desirable properties of digital control algorithm.

Suggest a suitable algorithm t() handle processes' wit;h large dead time.

Give the blpck diagram of computer control loop.A |
Distinguish between conventional control and iiitelligent COi'ltI'Ol schemes.
What do :you mean by Scan/Opei'ational cycle of PLC?

List the different programming laiig‘uages of PL.C. .

Distinguish between MCR (Master Control Reset) and ZCL (Zoné Control Last)
state instructions. A

What is the main advantage of jump instruction?
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PART B — (5 x 16‘ = 80 marks)

i)  Find the ulse transfer function of the system o) M S o A
(i) Obtaln the modlﬁed Z —transform cf = )2 ; : : (5)
' (iii) Discuss on the éelection of sampling‘ process and sampling period.
(6)
Or
(1) Commént on the significance of modified Z-transform. K (4)
(i) Give the state space representation of Discrete Data System.  (4)

(i11) Check if all the roots of the following characteristic equation lie
within the unit circle.

Z3~1322-008z+024z0 Soai il 2 : (8)

) Explam position form of PID algorlthm and velocity form of PID

algonthm L ; : . (10)

(ii) Explain the Kalman’s algorithm in detaﬂ. (6)
Or »

(1) Designa Dahlin’s control for the process transfer function given by

(i) Highlight on the sbheme of predlctwe controller with a block
diagram. ; . ; (6)

Discuss in detail ;
Gimnb s )
(i) Direct Digital contrcl (DDC). : : 8)

Explairi a typical case study incorporating computer control with the
block diagram and necessary hardware circuits. ‘ (16)
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(ii)

Comment on the advantages of PLC over relay logic. (4)

Discuss analog input interface module. (6)

With a logic ladder program and timing chart explain Retentive-

On- Delav Timer. (6)
Or.

Design a PLC program and prepare a typical I/O connection
diagram and logic ladder program for the following control
spec1ﬁcatmn :

(1) To fill the tank with the liquid

(2) Heat the liquid to a particular temperature and stir the liquid.
(3) Maintain the temperature for 15 minitues

(4), Empty the tank. ; (10)

With an example explam programrmng counters in Ladder Logic

Dlagram ; : : o (6)

Discuss the use of math mstructxons of PLC for automatxc control of

- upper and lower setpoint limits. : : (10)

With an example explam functmn block programming for sequence
control apphcatlon ; ; (6)

Or
For the follbwing problexii de\?elop PLC ]adder logic diagram.

A bottling process for 10 bottles operates as follows : Bottles are
counted until all 10 are in position for filling, when in position in
the carton the 10 bottles are filled simultaneously for 5 seconds.

After filling there is a pause for 2 seconds for foam to subside, the

10 caps are then put on and counted as they are installed. A

solenoid then pushes the completed carton of 10 on to a conveyor.
The system is reset for a new group (to be restarted manually) of 10
bottles by a limit switch that indicates that the carton is out of the
“fill” position and on the conveyor. : ; (12)

Comment on the use of PC as PLC. 25 (4)
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