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‘ (i) Sketch and describe an Electrical Resistant type temperature measuring instrument

suitable for a control system oy (6 Marks)

(ii) Briefly explain THREE other instruments/methods available for measuring temperature
(6 Marks)

(iii) Explain the characteristics of a Thermistor (4 Marks)

2. To transmit process parameter values as electrical signals, 4 - 20 mA current loop protocol
is widely using in Automation and Control systems.
(i) Explain with the aid of a sketch 4 -20 mA current loop in a control system (6 Marks)

(ii) list the advantages and disadvantages of 4 -20 mA current loop (4 Marks)

(iii) Briefly explain HART Protocol and state its advantage over conventional 4 -20 mA loop

. (6 Marks)
3. With reference to pneumatic controllers, Explain;
(i) Offset ) (2 Marks)
(ii) Manual Reset (2 Marks)
(iii) Positive and Negative feedback (2 marks)
(iv) The purpose of the integral action and how it is achieved (4 Marks)
(v) The purpose of Derivative action and how it is achieved (4 Marks)
(vi) With reasons, the most suitable controller for Boiler water level control (2 Marks)
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4. With regards to the control systems, I
a. Compare the characteristics of Analog and Digital controllers used in marine
applications. (4 Marks)

b. Describe following control methods used in process control.

i. ON / OFF control (3 Marks)
ii. PID control (3 Marks)
iii. Derivative (3 Marks)
iv. Integral (3 Marks)

5. With regards to the digital technology,
a. Draw the logic circuit for following Boolean expression. (4 Marks)

Y =(A+BC)YB+CA)(C+4AB)

b. Describe the operation of following flip-flops with their truth tables or timing
diagrams.

a. J-K flip-flop (4 Marks)

b. D- flip-flop (4 Marks)

(A T - flip-flop (4 Marks)

6. With regards to the PLCs,

a. What are the advantages of using PLCs than hard wired control panels.
(6 Marks)
b. Briefly describe the differences between Programmable Logic Controllers and
Programmable Automatic Controllers. (4 Marks) @D
(e Briefly describe the programming techniques of PLCs with mentioning essential
hardware and available programming languages. (6 Marks)





image1.jpg
L b'ravvcj

DEMOCRATIC SOCIALIST REPUBLIC OF SRI
MINISTRY OF PORTS AND SHIPPING
MERCHANT SHIPPING SECRETARIAT

PREPARATORY COURSE FOR CHIEF ENGINEER & SECOND ENGINEER OFFICER
3000KW PROPULSION POWER OR MORE

| SHIPS OF

FINAL EXAMINATION Q UESTION PAPER
Automation & Controls

Answer All Six Questions

Date: 2022 Pass mark 50% Time allocated: 03 Hrs

a. What are the types of servo motors available in the marine industry? (04 marks)

b. Describe the function of DC servo motor and state how it varies from a common DC
motor? (08 marks)

c. How two-phase AC servo motor is controlled for speed and direction (04 marks)

. With regards to the sensors and related applications,

a. Describe the operating principle of following temperature sensors. (06 Marks)
i. PT-100
ii.  Thermocouple

b. Describe the function of a SMART sensor. (05 Marks)

c. Describe the communication with smart transducers using HART protocol with the
aid of sketches. (05 Marks)

. With regards to the controllers used in ships,

a. State the advantage of a PID controller over conventional ON/OFF controller.

(02 Marks)
b. Describe the control block diagram of a PID controller (06 Marks)

c. State the procedure of the manual tuning of a PID controller. (08 Marks)
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4. With regards to the long-distance measurement systems used in ships,

a. State the advantages of using 4-20mA current loop. (04 Marks)

b. Explain a typical method of connection of 4-20mA, 2-wire sensor to a controller.

(06 Marks)
¢. State and describe the operation of smoke detector used in ship’s fire detection
system.
(06Marks)

a. Briefly describe what a multi element control system is and state the main difference

from a usual control system. (4 Marks)

b. Give a line diagram of a Three element boiler water level control system.

(12 Marks)

6. With reference to control systems

a. What do you mean by “Feed forward control” and “Feedback control* (04 Marks)
b. Explain a main engine fuel oil viscosity controller with the aid of a module diagram
incorporate both feed forward and feedback control. (12 Marks)
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1. (i) Define Electrical Servomotor (4 Marks)
(ii) Explain two methods available to transmit the feedback from servomotor (6 Marks)
(iii) Briefly explain the characteristics of two phase A.C. servomotor (6 Marks)

2. For the dynamic operation of a control system, sometimes positioners utilized to operate
pneumatic diaphragm control valves.

(i) Explain the reasons for requirement of a positioner (6 Marks)
(ii) Briefly explain FAIL SAFE arrangements in a diaphragm controlled pneumatic valve

(6 Marks)
(i)  Sketch and describe an Electro-pneumatic positioner (4 Marks)

3.
(i) Sketch and describe a measuring instrument for pressure, suitable for an automatic control

system T/— (6 Marks)
(ii) Briefly explain THREE instruments/methods available for measuring Temperature

(6 Marks)
(iii) Explain the characteristics and various applications of strain gauge. (4 Marks)

4. With regards to the control systems,
a. Sketch the typical control curve and name its important parameters. Also indicate
proportional, derivative and integral bands in the same sketch. (6 Marks)

b. Briefly describe following terms in process control.
i Single controlled objects (5 Marks)

ii. Groups of object control. (5 Marks)
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5. With regards to the digital technology,
a. Describe the difference between combinational logic systems and sequential logic

systems.

b. Convert EFA9B to binary

c. Find Boolean expression for following logic circuit

(4 Marks)
(2 Marks)
(4 Marks)

d. With referred to following truth table, find the logic expression and the logic diagram

INPUT OUTPUT

A B C

0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 0
1 i} 1 1

6. With regards to the PLCs,

a. Compare the characteristics between modular and compact PLCs.

b. Describe the method of communication among individual PLCs of distributed monitoring

and control systems in ships.

(6 Marks)

(6 Marks)

(10 Marks)
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1. (i) Define Electrical Servomotor (4 Marks)
(ii) Explain two methods available to transmit the feedback from servomotor (6 Marks)
(iii) Briefly explain the characteristics of two phase A.C. servomotor (6 Marks)

2. For the dynamic operation of a control system, sometimes positioners utilized to operate
pneumatic diaphragm control valves.

(i) Explain the reasons for requirement of a positioner (6 Marks)
(ii) Briefly explain FAIL SAFE arrangements in a diaphragm controlled pneumatic valve
(6 Marks)
(i) Sketch and describe an Electro-pneumatic positioner (4 Marks)
i
(i) Sketch and describe a measuring instrument for pressure, suitable for an automatic control
system (6 Marks)
(ii) Briefly explain THREE instruments/methods available for measuring Temperature
(6 Marks)
(i) Explain the characteristics and various applications of strain gauge. (4 Marks)

4. With regards to the control systems,
a. Sketch the typical control curve and name its important parameters. Also indicate
proportional, derivative and integral bands in the same sketch. (6 Marks)

b. Briefly describe following terms in process control.
i Single controlled objects (5 Marks)

ii. Groups of object control. (5 Marks)
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5. With regards to the digital technology,
a. Describe the difference between combinational logic systems and sequential logic

systems.

b. Convert EFA9B to binary
c. Find Boolean expression for following logic circuit

(4 Marks)
(2 Marks)
(4 Marks)

d. With referred to following truth table, find the logic expression and the logic diagram

INPUT OUTPUT

A B C

0 0 0 0
0 0 1 1
0 1 0 0
0 1 3 ol
1 0 0 0
4 0 i i
1 1. 0 0
11 il 1 1

6. With regards to the PLCs,

a. Compare the characteristics between modular and compact PLCs.

(6 Marks)

(6 Marks)

b. Describe the method of communication among individual PLCs of distributed monitoring

and control systems in ships.

(10 Marks)
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