ECE 452

PSpice Project 10
Single-Phase & Three-Phase Full-Wave AC Voltage Controllers

Objective

The objective of this project is to become familiar with the performance of a single-phase and three-phase full-wave ac voltage controller, and investigate the dependency of harmonic terms on the delay angle.

Procedure

Implement the circuit of Figures 1 and 2 on PSpice. The sinusoidal source (Vsin) has an rms voltage of 120 V (line-to-neutral) and a frequency of 60 Hz. The load has a resistance of 4 SYMBOL 87 \f "Symbol".
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Figure 1. Single-Phase Controller


Figure 2. Three-Phase Controller
Use the following parameters for the SCR triggering pulse:


Initial Voltage = 0 V



Fall Time = 5 ns


Pulse Voltage = 10 V



Pulse Width = 500 SYMBOL 109 \f "Symbol"s


Rise Time = 5 ns



Period = 16.6667 ms
Develop a subcircuit for an ac thyristor model according to the following:

.SUBCKT SCR 1 3 2          

* anode gate cathode

S1 1 5 6 2 SMOD

RG 3 4 50

VX 4 2 DC 0V

VY 5 2 DC 0V

RT 2 6 1 

CT 6 2 10E-6

F1 2 6 POLY(2) VX VY 0 50 11

.MODEL SMOD VSWITCH (RON=0.01 ROFF=10E+5 VON=0.1V VOFF=0V)

.ENDS

1. For a delay angle of 60 degrees, 

    a. Plot the output voltage and output current on one graph for 35 ms.


b. Calculate the harmonics of the output voltage and output current.


c. Calculate Vo by hand.

2. For a delay angle of 120 degrees, 


a. Plot the output voltage and output current on one graph for 35 ms.


b. Calculate the harmonics of the output voltage and output current.


c. Calculate Vo by hand.

3. Tabulate the normalized magnitude components of significant harmonic terms for the

    delay angles of 60 and 120 degrees, then compare their values.

Report 

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

