

Power Electronics and Drives - Practical Exercise 2
Lab Report 2 – Joseph Landeg
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1a – 
At
 the positive peak of the sine wave on the oscilloscope, the pulses get broader as shown in the screenshot below.
1b – The number of positive pulses in one half cycle of the sine wave is approximately 40.
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 (
When the short circuit is removed, the voltage and current do not return to normal, the voltage decreases and the current reduces to 7mA AC. This is due to the thermal protection circuit being brought in to protect from an over current in the circuit. The thermal protection needs time to reset itself in order for the circuit to return to normal. 
Circuit returned to 26.6mA AC after 5 minutes.
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 (
Direct Short causing fault.
)
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 (
The fault condition of the circuit was that when the power supply was switched on, the motor would not operate.
)
 (
During fault finding on the circuit, through operation it was noticed that when the power factor correction circuit link was connected to the circuit, the motor would stop. This brought to my attention that there was a fault within the power factor correction circuit as when the shorting link between 4.3 and 7.1 was removed, the motor again run as expected. 
After connecting a multimeter to test continuity between components on the circuit between the three phase motor circuit and the power factor correction circuit, it was discovered that there was a short between connection 7.1 and 7.6 where there shouldn’t be. After removing the link between 7.6 and 4.14 it was then discovered through continuity testing that there was a direct short between the power factor correction circuit and the second winding of the motor (a direct short between 7.1 and 4.14) causing the motor not to run. 
The direct short link which was causing the fault has been located on the circuit diagram 
and shown as a red link directly between 7.1 and 4.14.
)
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®  Examine the waveforms carefully. You should be able to see the individual
pulies fom the microcontioller s amplified by the complementary
MOSFET aunplifiers on CH.2. (You may have o use the VR2 frequency
control on the board. along with the fine timebase control, to stabilize the
pulses).

®  Change the timebase speed fo 1ms/div. You should now be able o see just
the positive half.cycle of the sine wave and ifs associated pulses.

At the positve peal of the sine wave,the microcontrollr pulses become:
[ broader ] reater ampliude.
[ sarrower [ tessampliude.

®  Change to negaive triggering of the oscilloscope (+/-) and the negative
half-cycle of the sine wave s displayed.

The number of microcontroller positive pulses in one halfeycle is
approximately:

[ 2 [ 40 [d e [@ so
®  Increase the CH.1 Y-amplifier seting to 10V/div and examine the sine

I any ripple visible?

§ ves B ~o
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Notes:
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Exercise 2 Over-Current Protection

‘The three-phase supply generator has fwo-stage over-current protection built in, to
prevent damage fo it in the event of a short-circuit. The immediate effect is to
close down the output voltages to a low value but allow the current to ise.

If the short circuit remains and the current is af an excessively high value, a
thermal protection circuit is brought into operation which alters the pulses fom
the microcontroller via the amplifiers to further reduce the output voltage and
‘bring the output current back fo a safe value. Once this happens the Module Power
‘Supply mmust be fumed off for a short while to allow the thermal fuse to recover.
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®  Connectup the cireuit of Fig 3.

®  Connect the multimeter on the 200mA AC range as shownin Fig 3.
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®  Set the amplitude control (VR1) to position 4 8 and the frequency
contual (VRY) to maiamn, to give o single-phase sopply st maxizan
‘requency (both contols fuly clociise).

®  Setupthe osclloscope as follows:

timebase to Jms/div, dual trace, CHOP mode
‘position CHL1 trace fwo div down from the fop of the display
‘position CH.2 trace two div up from the bottom of the display
CH.1 Y-amplifier to 20V/div, DC input

CH.2 Y-amplifier to 10V/div, DC input

trigger on CH.1

@ Switch ON the Module Power Supplies.

®  Record the value of current flowing.

Loadcurrent=[______ |maac

Enter your measured value of currentin mA.

®  Place a short circuit across the load with a connecting lead befween sockets
2.2 & 2.3, observing the effect on the current, the voltage (on CH.1) and the
‘microcontroller pulses, immediately and as the short is allowed fo remain for
about fwo minutes.

The short circuit acrossthe lad immediaely causes the supply voliage
[ e thesome. 8] reduce to zero
[ rediuce o very low v 3] increase stighty

s the short circuit across the load is allowed fo remain it causes the load
current
3] e the some. ] reduce to zero

] sncreaseto, and stay at,  mariemuen 3] rise to  maiamom and the reduce
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®  Remove the connecting lead to remove the short circuit

When the short circuit i removed the voltage and current:
[ do notchange atat 5] do not return o mormat.
[ retom to sormat immediately. 3] stowy rerrn o morma.

@ With the short circuit removed, switch OFF the Module Power Supplies,
then switch them back ON again immediately.

Is the power supply immediately allowed to return to normal?

[ ves. [ wo.

®  Switch OFF the Module Power Supplies.

®  Leave them OFF for about five minutes and then switch them back ON.
again.

‘Has the power supply recovered to normal?

[ ves [ ~o

®  Switch OFF the Module Power Supplies.
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Single-Phase Synchronous Motor

‘The Management Computer has inserted a fault into the following circuit:

®  Connect up the circuit exactly as shown above.
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®  Sct VR1 t posiion + ) g VR to masimm, f give a sigle shase
‘supply at maiamum frequency (both controls flly clockwise).

®  Suwitch ON the Module Power Supplies.
You are now asked to apply porwer factor correction to the circuit.

®  Fit a shorting link berween sockets 43 & 7.1 fo connect the power factor
correction components into the circu.

®  Deduce the fault condition.

®  Switch OFF the Module Power Supplies and disconnect your circuit

Fault Response:  Enter the fault condition.

©  Now that you have completed the fault exercise, the fault has been removed.
by the Management Computer.

Notes:
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‘The method used by the microcontroller to generate three-phase sine wave supplies is

based om
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Three-Phase Inverter and Over-Current Protection

Objectives of
this Chapter
Having completed this chapter you will be able fo:
B Identify the principle of an inverter.
B Recognize the microprocessor-based method used fo
supply the required waveforms.
B Identify the operation of an over-current protection
circuit of a three-phase supply generator.
= Diagnose one fault in a circuit being fed from the
single-phase supply.
Equipment
Required for
this Chapter
+ Circuits #1 & #5 0£D3000 - 1.7 AC Power-1 Module.
+ Shorting links and connectiag leads
- Oxlloscope

Digital multimeter with AC ranges 20mA & 200mA.
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Exercise 2

Three-Phase Inverter
An inverter performs the opposite job to a rectifier, that is it furns DC into AC.

‘The method used to generate AC on this Module is a microprocessor-based pulse-
width modulator (PWM) generator.

A program is stored in EPROM which causes the microprocessor fo generate
‘output pulses of varying width when clocked.

‘The pulses are amplified and smoothed to produce a close approximation fo three
sine waves spaced at 120° to each other.

Fig 1 shows an approximation to the generation of one sine wave by pulses of
varying widths. The pulses are integrated to give a sine wave output and the ripple
is smoothed (largely by the inductance of the fransformer).

‘The DC component is also removed by the transformer, which isolates the ouputs
from each other and from ground and feeds them to Circuit £1.

‘The accuracy of the waveform shape is limited by the control available over the
width of the pulses.

‘The frequency of the oufput sine waves is under the control of the frequency of the
clocking pulse which drives the microprocessor fo generate the pulses.
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Connect up the circuit of Fig 2.

Set up the oscilloscope as follows:
timebase to Jms/div, dual trace, CHOP mode
‘position CHL1 trace two div down from the top of the display
‘position CH.2 trace two div up from the bottom of the display
CH.1 Y-amplifier to 20V/div, DC input
CH.2 Y-amplifier to 10V/div, DC input
trigger on CH.1

Switch ON the Module Power Supplies.

Set the amplitade control VR1 on Circuit £5 to position 3
the frequency control (VR2) for one cycle of output on CHL.1

and adjust





