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PEEE 5407
Seventh Semester Examination — 2012

INDUSTRIAL AUTOMATION AND CONTROL
Full Marks —-70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(@)

(f)
(9)
(h)

Mention the controller action that reduces the overshoot in response to a
step input.

Define ‘Ultimate gain’ and ‘Ultimate Period’ of a process.

Write the mathematical expression of a digital PID controller employing
velocity PID algorithm.

Write the expression of mathematical model of process reaction curve.
Suggest control action for a process where secondary variable responds to
the disturbance sooner than tﬁe primary variable so that the effect of
disturbance can be nullified before it propagates into the primary variable.
List the major functions of an adaptive control process.

Write basic principle of operation of a solenoid.

Write advantages of a programmable logic controller in comparison to

electromechanical relays.
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4. (a)
(b)
5.:-(a)
(b)
6: 2 (a)
(b)
7. :3:(a)

(b)

Distinguish between distributed control and centralised control (in few
sentences).
What do you understand by real-time programming ?
Describe the characteristics of proportional control, integral control and
derivative control. Write suitability and limitation of their applications in
process control. : : 5
Discuss the effects of (i) lower value of proportional band (i) shorter value
of integration time. : 5
Briefly describe tuning method based on process reaction curve. 5
Briefly describe method of tuning using quarter-decay ratio response. 5
Draw block diagram of a cascade control system and describe the
functions of each unit. Write characteristics of cascade control. 5
Compare properties of feed-forward control and feedback control. Write
the advantages and disadvantages of feed-forward control. 5
Briefly describe various selective control techniques used in process
control system. 5
Briefly describe construction and operation of control valves and solenoids.
)
Describe architecture and operation of programmable logic controllers. 5
Describe advantages and functional requirements of centralised control
system. 5
Give an example of multi-tasking process. Draw and describe state
transition diagram of tasks. 5
Describe functions of mailboxes, semaphores and regions related to

inter-task communication. 5
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8.  Write brief notes on any two : 5x2
(a) Digital PID controller
(b) Adaptive control system

(c) Realtime operating system.
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