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PROCESS CONTROL - I 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable  

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose  the  correct lternatives  for  any ten  of  the         

following : 10 × 1 = 10 

i) Cohen-Coon method is used for 

a) self regulation open loop system 

b) non-se f regulation open loop system 

c  self regulation closed loop system 

d) non-self regulation closed loop system. 

ii) The oscillation period is smallest in 

a) P b) PI 

c) PID d) PD. 

iii) Ratio control system is a special type of 

a) open loop system b) feedback system 

c) feed forward system d) on-off system. 

www.makaut.com

http://www.makaut.com


CS/B.Tech (EIE-OLD)/SEM-6/EI-601/2013 

6006 (O) 2 

iv) Response  of  feed  forward  control  is  ....................  than 

feedback control. 

a) moderate b) slower 

c) faster d) none of these. 

v) A controller is perfect after a perfect tuning, the ratio of 

2nd overshoot with 1st overshoot is the 

a) 1/3 b) 1/2 

c) 1/4 d) none of these. 

vi) The  transmitter  transmits  the  signal  into  the  current 

form ( 4-20 mA ) not in voltage form due to the 

a) voltage drop for internal  esistance of wire  

b) noise 

c) interference  

d) none of these. 

vii)  The final control element is a device which adjusts the  

a) process variable b) load variable 

c) manipulated variable  d) none of these. 

viii)  The deviation is smallest in 

a) P controller b) PI controller 

c) PD controller d) PID controller. 
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 ( Direction  :  Question  No.  ix  &  x  are  based  on  the 

diagram is given below ) 

 

ix) The dotted portion of the figures is, used for 

a) gain of controller  

b) set-point of the controller 

c) output at no error voltage  

d) non  of these. 

x) In th  figure, the diagram of electronics is 

a) P b) PI 

c) PD d) PID controller. 

xi) DDC is a type of which control scheme ? 

a) Analog control b) Multi-variable control 

c) Ratio control d) Feed-forward control. 
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GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15 

2. Describe the Cohen-Coon technique of process control.  

3. Explain  with  a  neat  sketch  how  feed  forward  with  feedback 

control  is  implemented  for  temperature  control  in  a  heat 

exchanger system.  

4. A  unity  feedback  system  is  charac erized  by  an  open  loop 

transfer function : 

 G ( s ) = K / s ( s + 10 ) 

 Determine the gain K  Show that system will have a damping 

ratio 0·5. For this value of K, determine the settling time and 

peak overshoot.  

5. How  is  proportional  intergral  action  realized  in  pneumatic 

controllers ? How can the gain of the controller be changed ?  

    4 + 1 

6. Compare between P, PI, PD & PID. 
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GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. a) Explain  the  principle  of  operation  of  multi-step 

controller. 3 

b) What  is the  effect of differential gap or neutral zone on 

the performance on ON-OFF controller ? 3 

c) A  liquid  level  control  system  linearly  converts  a 

displacement  of  2  m  to  3  m  into  a  4-20  mA  control 

signal.  A  relay  serves  as  a  two  position  controller  to 

open  or  close  an  inlet  valve.  The relay  closes at 12  mA 

and opens at 10 mA. 

Find the following : 

i) The  relation  between  the  displacement  and 

current. 

ii) The neutral zone in meter. 5 

d) Explain the 3-element boiler drum level control. 4 
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8. a)  

  

  Valve A  is  linear  with  a  flow  scale  factor  of  10  m  

 

3/hr 

per per  cent  controller  output  The  controller output  is 

nominally  50%  with K
  

 

p
  =  10%  per  per  cent.  A  load 

change  occurs  when  the  flow  through B  changes  from 

500 m  

 

3/hr. to   

 

550  m
3

/ hr. Set point is at 6 m and the 

liquid  level  can  vary  from  1-13  m.  Calculate  the  new 

level upon the load change. 6 

b) Define process reaction rate & self regulation. 4 

c) How does the process control loop differ from the servo     

loop ? 2 

d) Explain the hierarchical control in brief. 3 
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9. a) What do you mean by Decay ratio ? 3 

b) Discuss  the  temperature  control  loop  with  neat       

sketch. 5 

c) Why  is  modern  DDC  more  advantageous  than  the      

DDC ? 3 

d) Explain the modern DDC. 4 

10.  a) What  do  you  mean  by  manipulated  variable  &  final 

control element ? 2 + 2 

b) What  is  valve  sizing  ?  Explain  the  characteristics  of 

valve. 2 + 3 

c) Explain the I-P convert r. 3 

d) Explain the spring a tuator without positioned. 3 

11.  a) The transfer function of a 3 tank system is, 

 
    

 

G
p

 s( )  =  
6

2s  +  1( )  4s  +  1( )  6s  +  1( )
 

 The  system  is  under  proportional  control.  Find  the 

values  of K
  

 

p
  for  which  the  closed  loop  control  system 

remains stable using method of  

i) Routh’s criterion and 

ii) Direct substitution. 6 
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b) A  PI  controller  is  used  to  control  the  temperature  in  a 

CSTH. The temperature in CSTH varies from            

20°C-220°C. The control valve on stream inlet goes from 

fully open to fully closed state when the pressure signal 

varies  from  15  psi  to  3  psi.  A  temperature  variation  of     

± 10° C around set of 20° C changes the pressure signal 

value by 12 psi. Upon error change by ± 5°C the control 

valve got fully closed after 1 minute. Calculate 
  

 

K
p
, P.B. 

and 
  

 

K
i
. Assume  that the valve  was 50%  open and  the 

temperature was at set-point at the beginning. 6 

c) Draw the block diagram of a typical feed forward control 

system in brief. 3 

12.  Write short notes on any three of the following : 3 × 5 

a) Temperature c ntrol of boiler 

b) Electronics PID controller 

c) Cascade and ratio control 

d) Pneumatic PID controller 

e) Ziegler-Nichols method of tuning. 
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