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Answer ALL questions

1. You are the engineer on a cargo ship. During routine checks, you find the overload relay for a
conveyor belt motor has tripped. State four possible reasons for this trip and how you would
troubleshoot the issue. [4 marks]

2. Given below is the ladder diagram for a motor control circuit. Study the diagram and answer the
following:

(www.allaboutcircuits.com, n.d.)
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a) ldentify the components used in this circuit.
b) Explain the sequence of operation when both push buttons are pressed.
c) What is the purpose of thermal overload relay (OL) in the circuit?

d) Draw the corresponding schematic diagram. [6 marks]
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3. Explore the use of Variable Frequency Drives (VFDs) in marine propulsion systems. Discuss their

advantages and limitations compared to traditional speed control methods. [ 3 Marks]

4. You are the electrical engineer on a ship responsible for specifying the starting method for motors.
A new 15 kW, 440V centrifugal pump operating at 0.8 power factor is being installed in the
engine room cooling water system which frequently starts and stops during operation. Calculate
the load current of the motor.

Evaluate the suitability of the following two starting methods for this motor and justify your
chosen option:

a) Direct on line starter

b) Star-delta starter [ 4 Marks]
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5. Explain the significance of different motor starting methods in marine applications. What factors

influence the choice of a particular starting method for a given motor? [ 3 Marks]
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MLO & Bloom’s Level of Complexity

Q# MLO Addressed Complexity Level Mark Remark
1 MLO1/MLO?2 Application/Analysing 4
2 MLO 3 Analysing 6
3 MLO2 Application 3
4 MLO 3 Analysing 4
5 MLO1/ MLO2 Understating/ Application 3
References:-
www.allaboutcircuits.com.  (n.d.). Motor Control Circuits | Ladder Logic | Electronics Textbook. [online] Available at:

https://www.allaboutcircuits.com/textbook/digital/chpt-6/motor-control-circuits/.

MEO — Year IV -MELECTRO-IV — MID - 2023 - 2024

Page 6 of 6



