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B.Tech
CPEN 5401
Special Examinations-2012
PROCESS CONTROL INSTRUMENTATION
Full Marks: 70
Time: 3 hours

Answer QUESTION No-1 that is compulsory and any FIVE from the rest
The figures in the right-hand margin indicate marks

Q-1 Answer the following questions /2X10=20

a) Draw a block diagram of a Process Control System showing Process,
Controller, Measurement and Set-Point.

b) Write ranges of the Control Signal used in Electronic Controller and
Pneumatic Controller.

¢) What is the role of Actuator in Process Control?

d) What is an ‘Event’ in Discrete State Process Control?

e) Distinguish between Continuous Control and Discrete State Control.

f) What is ‘Process Lag’?

g) Define ‘Error’. How is it expressed?

h) Write the mathematical expression of the output of a PID Controller.

i) What is a ‘Smart Sensor’?

j) What is meant by ‘Supervisory Control’?

Q-2
a) Describe On/Off control with suitable diagram and one example. /5
b) Draw Volt-Ampere characteristics of SCR and explain its operation. /5

Q-3
a) Draw a Flapper/Nozzle system and describe the conversion of Pressure to
Mechanical Displacement. /5
b) Briefly describe construction and operation of DC Motors. /5
Q-4
a) Construct Boolean equations that implement the following. /5
(i) Heater is ON, when Power is ON and Door is CLOSED and Temperature
is LOW.

(ii) Fan will be ON, when Heater is ON or when Temperature is HIGH and
Door is CLOSED.
(iii) Light will be ON, when Door is Opened.




image2.jpeg
2

b) What is a Ladder Diagram? Briefly describe various elements used to design

Ladder Diagram. LS
Q-5
a) Briefly explain the characteristics and operation of Proportional Controller.
/5
b) Draw a Proportional Mode Controller using Operational Amplifier and
explain its operation. /5
Q-6
(a) Describe the operation of Two-Position Controller using Comparators and
Flip/Flops. /5

(b) Briefly describe the role of Computer in Process Control industries. /5

Q-7

a) A Controller outputs a 4-to-20 mA signal to control motor speed from 140
to 600 r.p.m. with a linear dependence. Calculate (i) Current corresponding
to 310 rpm and (ii) the value of (i) expressed as percentage of control
output. /17

b) A Liquid Level Control system linearly converts a Displacement of 2 to 3
meter into a 4-to-20 mA control signal. Find the relation between
Displacement Level and Current. /3

Q-8 Write short notes on any TWO /2X5=10
a) Control Valves — Types and Operations
b) Programmable Logic Controller
c¢) Floating Control Modes — Single Speed and Multiple Speed




