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MODULE CODE: M6X00375
Power Electronics and drives

TIME:  2 HOURS 
answer Three quESTION out of four 


Equipment or materials required – Formula sheet and calculator
Adnoddau neu ddefnyddiau sydd eu hangen – Formula sheet a calculator




ANSWER ALL QUESTIONS

Question 1
A horizontal drill is required to bore at a rate of 0.12mm per rev for a depth of 20cms. The drill is driven independently @ 2400rpm. The drill is attached to a base which has a combined mass of 300kgs. A drive screw is used to drive the cutter base along a rail. The drive screw has a thread pitch of 0.75mm and is directly connected to a drive motor (motor x). Assume no drive or friction losses.
Perform the necessary calculations to generate a specification for a suitable induction motor (motor x) to drive the cutter base and justify your selection.
20 Marks


Question 2 
A. Design a thyristor circuit that demonstrates its use as an over voltage protection device and explain its operation.
										            4 Marks
B. An inverter for the light-rail train (LRT) locomotive operates from a DC supply of 600 V. The locomotive is rated at 125 kW. The induction motor is to run from standstill up to 200 Hz, with power switching frequencies up to 10KHz. Propose a suitable power switching device for use in the control circuit and explain your reasoning.
     4 Marks
 
C. 
a. Explain the operation of the DC brushless motor shown below, explain the excitation of the coils and the forces produced. 
b. Describe any potential problems associated with this motor.

[image: http://pcbheaven.com/wikipages/images/howbrushlessmotorswork_1269534181.png]		









								            
8 Marks


D. Describe the operation of a stepper motor that is utilised in :-

a. Full step - Single stepping mode					    
2 Marks
b. Micro-stepping mode
2 Marks



Question 3
Control of several operational parameters of an induction motor may be achieved by an inverting motor controller. 
Assuming a controller is using PWM as its control mechanism.
a) Provide a block diagram of an inverting motor and give a brief explanation of the operation of each of the sections.
									2 Marks
b) Describe the operation of an inverting motor controller to accelerate and decelerate a motor while maintaining torque.
6 Marks
c) Analyse how an inverting PWM motor controller may control the speed of an induction motor and the torque it produces.
 6 Marks
d) A PWM signal may be utilised to provide a sinusoidal power supply to a motor from an inverting motor controller analyse how this is achieved.
6 Marks


Question 4

[bookmark: _GoBack]Maximum power can be extracted from photovoltaic solar panels using a technique known as Maximum power point tracking (MPPT).
a) Describe the operation of the three most common strategies used for MTTP.
			            12 Marks
b) Provide a comparative analysis of MTTP strategies 
8 Marks
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