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1.
Consider a process system modeled by the following set of state equation.


dx1 = f1(x1,x2,m1,m2,m3,d1,d2)



dt



dx2  = f2 (x1,x3,m1,d2)



 dt

dx3 = f3(x1, x2, x3,m2,m3,d1,d2,d3)



dt

Where x1, x2, x3  are the state variables, m1, m2,m3 are the manipulated variables and d1,d2,d3 are the external disturbances.  How many degrees of freedom does the system possess and how many control objectives can be specified atmost. Discuss the system at steady state and how many degrees of freedom does it possess?

2.
Find the dynamic response of a first order lag  system with time constant (p= 0.5 and static gin kp = 1 to a unit inpulse input change and to a unit pulse change of duration 5 and for a sinusoidal input change sin0.5t.  determine the behaviour of the output after a long time (t        ∞) for each of the input changes above.

3.
What do you understand by cascade control.  Develop the control diagram for a Hydraulic Actuators.  Mention the input and output variables clearly.

4.
Explain the Ziegler Nichols method for tuning any control process. List the steps involved in the procedure and how is it different from the conventional method.

5.
The equation governing a differential pressure cell is given by f(x)=x, in which the cell exhibits second order dynamics, the controller is proportional and the control valve is linear.  Derive the transfer functions for the differential pressure cell, controller and control valve.

6.
Develop the state model for a gas absorption column with N ideal transfer units.  The flow rate (mol/hr) of the entering gas stream in Fg with a composition (molar fraction)  yA1 while the composition of the effluent gas stream should be yA1 (molar fraction.  the flow rate of the liquid absorbing stream is Fl (mole / hr)  and at its entrance it is free of componentA.
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7.
What are the deviation variables?  What is the point of linearisation in order to define the deviation variables that will be useful for process control purposes.

8.
Explain the principle of operation of pneumatic actuators.  Clearly state the input and output variables governing the operation.

***
***
***
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1. Derive the steps in designing a control system for maintaining the PH of a liquid in a stirred tank at a desired value?  Develop both feedback and feed forward configuration for the system.


NaoH solution


acid 



      solution



Solution with desired PH

2.
What is differential pressure cell and how does it measure the liquid level in a tank?  Develop the model for the process.

3.
For a process with four inputs and three measured outputs how many transfer function should be formulated.  Derive the corresponding transfer function matrix.

4.
Derive the Ziegler-Nichols tuning methodology.  This procedure is often called the “continuous cycling” tuning method. Why?

5.
What are the relative advantages and disadvantages of the proportional, integral and derivative control actions?  What are their characteristic effects on the closed loop response of a process.

6.
Why do simple criteria such as minimum overshoot minimum settling time and one quarter decay ration lead to multiple solutions. How can multiple solution be overcome and lead to a single solution?

7.
What are the major differences between Ziegler-Nichols settings and Cohen-Coon settings?  Explain which would be preferred and why.

8.
Explain the following:

a) Stability of exothermic reactors
(b)Nuclear power plant and operations

***
***
***
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1.
Determine the transient closed loop response of the process shown in the block diagram to a change in set point R(t)=5(1-e-t/2).  Design the PID controller using the Ziegler Nichols method.
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2.
Develop the mathematical input-output model for a mixing process, consisting of two stream composed of (CA1,T1,F1)  and (CA2,T2,F2)  representing the molar concentrations, Temperatures and Volumetric flow rates respectively.

3.
Which one of the three controllers P,PI and PID give more robust closed loop response to an underdamped  second order system.

4.
Describe in Physical terms the concept of dead time compensation. Why is  such a system also called a predictor?

5.
What type of controllers would you use for the two controllers of a cascade system?  How would you tune them?  Discuss a methodology to select the adjusted parameters of the two controllers.

6.
What are the practical design aspects on the design of feed forward controllers.  Design a simple feedforward controller for a Continuous Stirred Tank Reactor(CSTR).

7.
Discuss the logic of model-reference adaptive control and self tuning regulators.  Find the similarities and differences between the two configuration.

8.
Explain the following:

a) Steam plant control system

b) Barometric condensers

-----
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1.
Outline the steps that should be taken for the development of a mathematical model for process control purposes.

2.
What is the effect of P,PI and PIP mode control on the response of a first order system with dead time operating under the three controllers to a step change of magnitude DL in load.  Sketch sui8table response diagrams and illustrate with a typical example.

3.
What do you understand by controller tuning?  Explain the ultlimate cycle method and explain how the controller tuning constants are determined.

4.
Differentiate between Electrical Proportional controllers and electronic proportional controllers.

5.
What are the advantages and disadvantages of feed forward and feedback control.  Draw the generalized block diagram for feed forward-feedback control and explain.

6.
What is Ratio control and why is it useful in process control?  Give these specific examples  and describe in detail.

7.
Discuss the logic of an inferential control scheme.  Why is this control scheme reeded?  Describe two examples of inferential control.

8.
What do understand by cascade control. Explain the cascade control for a Jacketed continuous stirred task reactor(CSTR). How is it superior to simple feed back control.
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