ECE 452

PSpice Project 6
DC Converters
Objective

The objective of this project is to become familiar with the performance of a buck-boost converter/chopper.

Procedure

Implement the IGBT buck-boost chopper, shown in Figure 1, in the PSpice. The dc input voltage Vs is 100 V, and the load consists of a 5 SYMBOL 87 \f "Symbol" resistor in series with a 5 mH inductor. The inductance of L is 3 mH and the capacitance of C is 200 SYMBOL 109 \f "Symbol"F. Select the PSpice IGBT model and an ideal diode model for the freewheeling diode, both from the Class Library. The chopper operating frequency is 1 kHz and its duty cycle is 40%.
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Figure 1. Circuit Diagram of Buck-Boost Chopper

Design the triggering circuit, and simulate the response of this chopper for 40 ms. Perform the following tasks:

a. Plot the triggering pulse voltage, and Vce of the IGBT on one graph from 0 to 5 ms.  

    Use this to confirm that the IGBT is turned on and off at the right time.


b. Plot the source and the load currents on one graph from 0 to 40 ms and 30 to  40 ms.


c. Plot the diode voltage (VAK) and the load voltage on one graph from 0 to 40 ms and
        30 to 40 ms.


d. Calculate the average output voltage by hand and compare it with the simulation 


    result. 


e. Increase the duty cycle to 60%. Repeat the simulation and plot the source and

        load currents on one graph from 0 to 40 ms and 30 to 40 ms.


f. Also, plot the diode voltage (VAK) and the output voltage on one graph from 0 to

        40 ms and 30 to 40 ms.

Report 

Write a memo and discuss the results. Attach the PSpice input files and all of your hand calculations to your memo.

