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Question 1: (5+5=10)
(a) Discuss the various difficulties and requirements of process control implementation.
(b) Explain servo and regulatory control operations with an example. Also explain the importance of modeling and
simulation with suitable example.
Question 2: (5+5+5=15)
(a) Differentiate between conventional and adaptive control. Classify the adaptive control techniques and explain
model reference adaptive controi technique with suitable diagram.
(b) A process can be represented as integrating element and a first order element in cascade, having all characterizing
parameters as unity. It is controlled by a PD controller having a proportional gain K and derivative time as (15/K)
sec. All other transfer function in the closed loop has unity. Input to the process is summation of disturbance D(s)

. and output of controller. Output of the process is Y(s) and R(s) is the reference input. (i) Draw the process control
loop, (ii) Express Y(s) in terms of R(s) and Process  * 7 % FO—
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given process.
Question 3: (5+5+5—15)

. (a) For the process described by y; = ( il) my + (S+1) m, and y, = (s—ii) my + ( )mz, Find the relative gain

M1, and comment upon the pairing. If cross controllers are needed, then design those, and find Ci/R; and Co/R; for
a completely decoupled system. The primary controllers have gains Ki and Ks respectively. All other elements have
unity transfer function.

(b) Figure shown right side is a two interacting
tanks with areas A;=1m? and A>=0.5m? with m,
flowing in tank 1 and m; flowing in tank 2, and
resistances are R;=0.5 sec/m?, R>,= 2 sec/m? and
Rs=1 sec/m*. Identify the process elements G,
G2, G21 and Ga2. Also find the relative gains A,
A12, A21, and A2, and comment upon the possible
pairing.

(¢) What is decoupler. Also, explain the interaction
of control loops in a stirred tank heater with

suitable diagram.
Question 4: (5+5=10)
(a) What is the role of computer in industrial process control system? Discuss the types and characteristics of the real
time control system.
(b) Explain distributed process control system, and also discuss its advantages over supervisory control.
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