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Q1

Q2

(a) A pressure gauge with a range between 0 - 10 bar is found to have an error of =

(b)

(c)

(d)

(a)

(b)

(c)

(d)

0.15 bar when calibrated by the manufacturer. Calculate,

(i)  The error percentage of the gauge.
(ii)  The error percentage when the reading obtained is 2.0 bar.

(iii) Comment the answer in (ii)
(3 marks)

Construct the process control shown in Figure Q1(b) for both temperature and flow
control system.

(10 marks)

Explain the basic construction of a thermocouple including:
(i)  Major component arrangement
(ii) Materials used

(4 marks)
Describe the operation of the following types of actuators:
(i) Pneumatic
(ii) Hydraulic
(iii) Solenoid

(3 marks)

State the difference of atmospheric pressure, absolute pressure, gauge pressure and
differential pressure.
(4 marks)

A controller output is a 4 to 20 mA signal that drives a valve to control flow. The
relation between current and flow is Q=45V(1-2 mA) gal/min.

(i) Determine the flow for 12 mA.
(i) Calculate the current produces a flow of 162 gal/min.
(4 marks)

Describe FIVE (5) basic elements comprised in DCS and explain each element.
(5 marks)

Compare an open-loop and closed-loop system with an example of each loop. Draw
the block diagram for each example for better explanation and understanding.
(7 marks)
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Q3 ()

(b)

(c)

(d)

(e)

Q4 (a)

(b)

(c)

Q5 (a)

(b)

Explain the definition of controller. Answer includes error/deviation. input signal
and output signal.
(4 marks)

Determine the difference between reverse and direct action controller in term of the
its controlled variables and output.
(4 marks)

List THREE (3) classification of controller modes and give an example of each.
(6 marks)

The choice of operating mode for any given process control system is a complicated
decision. Examine what is involved in this operating mode selection process.
(3 marks)

Using a standard measured indication range like 4 to 20 mA. Suppose we have a
setpoint of 10.5 mA and a measurement of 13.7 mA. Determine the error and
comment the +ve and -ve error.

(3 marks)

Explain the definition of an automatic control system.
(6 marks)

(i) Listthe FOUR (4) basic functions that occurs in any automatic control
system.
(4 marks)

(i) Give ONE (1) example of control system that comprise the basic function in
Q4(b)(i).

(2 marks)

(i) Determine THREE (3) functional elements needed to perform the functions
of an automatic control system.
(3 marks)

(i) With the help of block diagram, demonstrate the three listed functional
elements in Q4(c)(i) on how it performs the operation.
(5 marks)

Pressure sensor is a most commonly used device in plant. List FIVE (5) types of
pressure sensor used in transmitter.
(5 marks)

Demonstrate how the pressure sensor works starting from the sensor sense the

applied pressure until it transmits the signal to DCS/PLC.
(5 marks)
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(c) The are several factors that affecting the flow measurement. Discuss in details how

the density and viscosity of the fluid influence the flow measurement.
(5 marks)

(d) Analyse in details TWO (2) factors that influenced the pressure of liquid at any

point under the liquid surface when it remains at rest in a vessel.
(5 marks)

-END OF QUESTIONS-
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