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Answer All questions  

 

1.  A ship's crane employs a hydraulic transmission system for lifting heavy cargo. Explain how the 

hydraulic system works, highlighting the key components and their functions. Discuss the 

advantages of using hydraulic systems for such applications. [6 marks] 
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2.  Explain the concept of a PID controller and its application in marine engineering. Provide a real-

world example of how a PID controller is used on a ship and describe its function. [5 marks] 
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3.  Explain the working principle of an ON-OFF controller with the help of diagram. Where can such 

controllers be used on board ships? [4 marks] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.  Discuss the advantages and disadvantages of open-loop and closed-loop control systems in the 

context of marine engineering. Provide examples of each type. [5 marks] 
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5.  A ship's dynamic positioning system uses a PID controller to maintain its position during offshore 

operations. The ship's crew has reported that the current PID controller parameters are not 

providing the desired level of precision. Your task as a marine engineer is to determine new 

values for the Proportional Gain (Kp), Integral Time (Ti), and Derivative Time (Td) to improve 

the ship's dynamic positioning. 

Given the following information: 

The ship's maximum allowable positional error is 2 meters. 

The ship's current Proportional Gain (Kp) is 0.6. 

The ship's current Integral Time (Ti) is 10 seconds. 

The ship's current Derivative Time (Td) is 3 seconds. 

Calculate the new values for Kp, Ti, and Td to ensure that the ship's dynamic positioning system 

can maintain a positional error of less than 1 meter during offshore operations. Provide the revised 

PID parameters and explain your reasoning for each parameter value. [5 marks] 
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6. Measure and write the approximate time domain specifications in the following figure. [5 Marks] 

 (www.sciencedirect.com, n.d.) 



 
 
 
 
 

ME – Year 3 – MAUTO – Mid – 2023 - 2024 Page 7 of 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MLO & Bloom’s Level of Complexity 
 

Q # MLO 

Addressed 

Complexity Level Mark Remark 

1 MLO 1,2&4 Application 6  

2 MLO 1,2 &3 Application / Analysing 5  

3 MLO 1&3 Application  4  

4 MLO 1&3 Application  5  

5 MLO 1,2 &4 Application /Analysing 5  

6 MLO 1&3 Application 5  
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