BITS, PILANI, DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
Ili Year EIE - [l Semester 2012-13
Comprehensive Examination
Industrial Instrumentation & Control - INSTR €312

Date: 5.6.2013 Time: 3Hrs
Max.Marks:40 Weightage: 40%

1.

Answer ALL Questions

(a) Discuss the action of a proportional controller with an example. Show the
effect of increasing gain or decreasing the proportional band.

(b} An integral controller is used for speed control with a set point of 12 rpm
within a range of 10 to 15 rom. The controller output is 22% initially. The
constant K;=-0.15% controller output per second per % error. If the speed jumps
to 13.5 rpm, calculate the controller output after 2S for a constant ep,.

Design an electronic proportional integral controller with a proportional band of
25% and an integration gain of 0.2%/%-S. The 4 to 20mA input converts to a 0.4
to 2V signal and the output is 0-10V. Calculate values of Gy, G, Ry, Ry and C

respectively.

(a) What is cascade control Explain with an example.
(b) Name the three basic types of control valves. Explain in detail.

Prepare a ladder diagram for control problem with the objective to heat a liquid
to a specified temperature and keep it there for 30 min. The event sequence is

(i) Fill the tank

- (i) Heat and stir the liquid for 30 min

(il  Empty the tank
{iv) Repeat from step 1.

Normally open (NO) and normally closed (NC) are available for the fimit switches.

(Please Turn Over) 1 of 2
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BITS, PILANI, DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
il Year EIE — H Semester 2012-13
TEST -2 (Open Book)
Industrial Instrumentation & Control - INSTR C312
Date: 5.5.2013 Time: 50 Mts
Max.Marks:20 Weightage: 20%

Answer ALL Questions

1. (i) What process data is required to size a control valve,
{ii} Why are control valves noisy,
(iii} What is Trim in a control valve. (3M)

2. Find the proper C, for a valve that must allow 600 gal/min of a liguid with a
maximum pressure difference of 55 psi. The specific gravity of the liquid is 1.3.
‘ Find the required valve size. (3M)

3. Two motors are to be controlled as follows :
(i} When the run switch operated both motors run.
(i) After 4 mins motor 1 must stop.
(i}  Motor 2 continues to run for 2mins and stops.
{iv) At this point lamp is switched on.
(v} After 90 secs the [amp goes off and cycle repgets.
{vi) If Stop is operated any time, the process stops. (6M)

4. Consider the network shown below.
0.1
0.4 >

output

0.4 0.8

0.8 >
0.5

Assume that the neurons have a sigmoid activation function.
(i) Perform a forward pass on the network

(i) Perform reverse pass (training) once (target=0.5). (8M)
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BITS, PILANI, DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
I Year EIE — |l Semester 2012-13
TEST -1(Closed Book)
ndustrial Instrumentation & Control - INSTR €312

Date: 18.3.2013 Time: 50 Mts
Max.Marks:25 Weightage: 25%

Answer ALL Questions
All questions carry equal marks

1. ({(a) Differentiate between Distributed control system and Hierarchical control

system.
(b) Explain the proportional controller action with an example.

2. Given the error as shown in the figure, plot the output of a proportional integral
controller given K,=5, K=1 st and P,(0)=20%.
Error (%) N

By
>

0 1 2 Time {sec)

3. (a) What are the advantages and disadvantages of hydraulic controliers.
(b) Draw the diagram of a hydraulic proportional controller and derive the

expression for the same.

4, Ah integral control system has a measurement range of 0.5-2.5 V and an output
range of 0 to 10 V. Design an electronic integral controller to implement a gain

K=4%(%-min).
5. A proportional pneumatic controller has equal area bellows. If 3 to 15 psi signals
are used on input and output, find the ratio of pivot distances that provides a

proportional band of 23%.
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BITS, PILANI, DUBAI CAMPUS
DUBAIINTERNATIONAL ACADEMIC CITY
I Year EIE — | Semester 2012-13
Qulz-2
Industriaf Instrumentation & Contro! - INSTR €312
Date: 10.4.2013 Time: 20mts
Max.Marks:7 Weightage: 7 %
Answer ALL Questions

1. Whyis tuning of a controller required.

2. If process reaction time T=4.5mins, lag=2.5mins and AC=4, find K, for Pf contraller method for
AP=9%.

3. Aprocess begins oscillations with a 30% proportional band. Find K, for proportional controller.




4. Show Bode plot and mark Gain margin and Phase margin.

5. Give three disadvantages of cascade control.

6. Whatis feed-forward control.

7. Draw the diagram to show the ratio control configuration.
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Time: 20mts
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Answer ALL Questions
1.  Whyis tuning of a controller required.
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2. If process reaction time T=4.5mins, lag=2.5mins and AC,=4, find K, for Pl controller method for
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3.

A prbcess begins oscillations with a 30% proportional band. Find K;, for proportional controtler.
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4. Show Bode plot and mark Gain margin and Phase margin.
46

5. Give three disadvantages of cascade control.
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6. What is feed-forward control.
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7. Draw the diagram to show the ratio control configuration.
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Answer ALL Questions

1. State FOUR demands of a control system.

2. Draw the general pre fess control loop block diagram. Show all the variables.

3.  What is a distributed control system.

F

4. Explain any TWQ characteristics responsible for time lag.




5. Define proportional band. Give the relation between proportional band and proportional gain.

6. Show the proportional controller response curve for step disturbance in the load.

7.  Give the equations for Integral controller and derivative controller,

8. Show the PID control response for step load change.
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1.  State FOUR demands of a control system.
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2. Draw the general process control loop block diagram. Show all the variables.
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4. Explain any TWO characteristics responsible for time lag.
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5. Define proportional band. Give the relation between proportional band and proportionat gain.
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6. 6. Show the proportional controller response curve for step disturbance in the load.
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7. Give the equations for Integral controlier and derivative controller.
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8. Show the PiD control response for step load change.
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