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M.TECH. Degree Examination,  December 2020 
Second Semester 

CL18203 – ADVANCED PROCESS CONTROL 
(Regulation 2018) 

Time: Three hours                                                                                                         Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 × 2 = 16 Marks) 
1. An ------------ represents a ----------- loop system that demonstrates a feedback control. 

(a) Automatic washing machine; open                             (b) Automatic electric iron; closed 
(c) Bread toaster, closed                                                   (d) Ceiling fan with a regulator, open 

2. Compare the performance of cascade with P-I control based on 
rise time and settling time as shown in the response curves 
plotted in the figure 1.  

3. Laplace transform is used to analyse ---- systems and Z- transform is used to analyse ---- systems.  
(a) open loop; closed loop                                    (b) first order; second order 
(c) steady; unsteady                                              (d) continuous; discrete 

4. Give any two important reasons for using model based control. 
5. When inverse model is implemented as controller, the controller is ------------ because of ----------? 

(a) unstable; RHP zeros   (b) stable; RHP zeros    
     (c) unstable; LHP zeros    (d) faster; RHP zeros 

6. Name two control systems that are suitable for MIMO systems when the system cannot be 
decoupled. 

7. Model based controllers are necessary for systems exhibiting ---------------. 
(a) non-linearity       (b) control lag         (c) process lag       (d) high dead time  

8. List any two characteristic features of dead-beat response system. 
 

PART B - (4 × 16 = 64 Marks) 
9. (a) With an appropriate block diagram and example from process industry, demonstrate the 

working of control system for  
(i) A process in which it is desired to control one output variable by manipulating 

multiple operating variables.   
(ii) A process in which it is desired to control multiple output variables by manipulating 

a single operating variable. 

(16) 

Figure 1 
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(or) 
 (b) A process furnace heats a process stream from near ambient temperature to a desired 

temperature of 300°C. The process stream outlet temperature is regulated by 
manipulating the flow rate of fuel gas to the furnace, as shown in figure. 
  

(16)  

  (i) Discuss the objectives of this control strategy and identify the measured output, 
manipulated, process disturbances. 

(8) 

  (ii) Is this a continuous or batch process? Which of these two modes is suitable for 
operation around steady state? 

(4) 

  (iii) Classify this control as feed-forward or feedback controller. Justify. (4) 
 

10. (a) Find the PID-equivalent to Internal Model Control (IMC) for a liquid level system 
represented by the transfer function G(s) = 1/(s+10).  (16) 

(or) 
 (b) (i) With a block diagram explain the various components and working of IMC. (8) 

(ii) Derive the equivalent transfer function to the IMC in feedback form for a first 
order process represented by the transfer function G(s) = 1/(s+10). (8) 

 
11. (a)  A diagonal controller (C) is proposed to control a MIMO plant with model (G0). 

Given: 

 
Check the stability of the MIMO system.  

(16) 
 

(or) 
 (b) (i) State the necessary condition for stability of BIBO system based on Region of 

Convergence (ROC) of Z- transform. 
(8) 

Figure 
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(ii) Determine the Z- transform of the function F(s) = 1/(s2+3s+2) and check its 
stability. 

(8) 

 
12. (a) For a 2 input (x1, x2) - 2 output (y1, y2) system represented by  

y1 = K11 x1 + K12 x2 
y2 = K21 x1 + K22 x2 
Demonstrate the procedure for using Relative Gain Array to determine the best paring 
of controlled and manipulated variable.  

(16) 

(or) 
 (b) Explain the procedure for deadbeat response based design of digital control system for 

a process with first order dynamics.  
(16) 

 
 


