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Objective

The objectives of this laboratory experiment are summarized below:


1. Become familiar with the performance of a single-phase bridge rectifier

2. Become familiar with the performance of a three-phase 180o conduction inverter
Pre – Lab

Study Figure 3.17 (a) and (c) of your textbook and try to predict the load current when the load is a:
1. Resistor 

2. Resistor in series with a large inductor

Now Study Figure 3.54 (a) and (b) of your textbook and try to predict the load current when the load is a:

1. Resistor

2. Resistor in series with a large inductor
Procedure

Pspice is loaded in the Power Lab computers. Download Lab 3 files from the instructor’s website in ECE370 folder of the lab computer. There should be a total of 6 Pspice files; three files with names Lab2***, and the other three files with names Lab6***. 
The Lab2*** files belong to the single-phase rectifier of Figure 1.
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Figure 1. Single-Phase Bridge Rectifier
Part 1
You will perform time domain simulations of a single-phase bridge rectifier with Pspice to become familiar with the source and load voltage and current responses (traces). 

Adjust the value of load inductance to 1µH by clicking on its value and changing it. Since the inductor value is small, it essentially can be considered as a zero inductance. Now perform the following tasks:

1. Place the differential voltage probe across the load to plot the output (load) voltage
2. Place the current probe at one of the load nodes to plot the output (load) current

3. Run Pspice by clicking on the forward green arrow
4. After the Pspice run is completed, the probe (scope) screen is opened and traces of the load voltage and current are displayed. Is this matching your prediction?

5. Print the probe screen and label each trace
6. Now remove the differential voltage probe and place it across the source (input) voltage. Also, remove the current probe and put it on the negative terminal of the source voltage

7. Run Pspice again by clicking on the forward green arrow 

8. After the Pspice run is completed, the probe (scope) screen is opened and traces of the source (input) voltage and current are displayed. Is this matching your prediction?

9. Print the probe screen and label each trace.
Now change the value of load inductance back to 5 mH. Since you have a good size inductor in the load, it should make a considerable difference in the load current response. Repeat the above tasks 1 through 9 and verify that the load current is continuous.
The Lab6*** files belong to the three-phase 180o conduction inverter of Figure 2.
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Figure 2. Three-Phase 180o Conduction Inverter

Part 2 
In Part 2 of this experiment you will perform time domain simulations of a three-phase 180o conduction inverter with Pspice to become familiar with the load voltage and current responses (traces).

Adjust the values of load inductance to 1µH by clicking on the values and changing them. Since the inductor values are small, they essentially can be considered as zero inductances. Now perform the following tasks:

1. Place the differential voltage probe across the phases “a” and “b” of the load to plot the output (load) voltage Vab
2. Run Pspice by clicking on the forward green arrow

3. After the Pspice run is completed, the probe (scope) screen is opened and the trace of Vab is displayed. 

4. Print the probe screen and label the trace 
5. Place the current probe on one node of the phase “a” load to plot the output (load) current Ia
6. Run Pspice by clicking on the forward green arrow

7. After the Pspice run is completed, the probe (scope) screen displays Ia. Is this matching your prediction?

8. Print the probe screen and label the trace

Now repeat the above tasks to obtain plots of Vbc, Ib, Vca, and Ic.
Then change the values of load inductance back to 10 mH and perform all of  the above tasks to obtain Vab, Ia, Vbc, Ib, Vca, and Ic.

After these simulations are completed, place the differential voltage probe across the phases “a” and “n” of the load to plot the output (load) voltage Van. Run Pspice to obtain the Van trace and print it. Is this matching your book trace? Why?

Documentation

Summarize your work in the conclusion part of the report and resolve any discrepancies that may have been observed. Attach all of the Pspice generated graphs to your report.
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