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Objective

The objectives of this laboratory experiment are summarized below:

1. Develop a computer model for a single-phase two-winding transformer from

open-circuit and short-circuit test results


2.  Generate the voltage regulation and efficiency plots for the transformer

3.  Gain an understanding of the effect of load magnitude and power factor on the 
  
     voltage regulation and efficiency of the transformer.

Pre – Lab

Perform hand calculations to obtain the transformer parameter values from the open-circuit and short-circuit test results of page 2. Turns ratio of this transformer is 1, and an approximation may be introduced by moving the shunt core loss resistance and magnetizing reactance to the source side of the transformer for the hand calculations.

Check and make sure that a recent version of Maple is loaded in your laptop and it is functional. Bring the laptop to the lab.

Procedure

In this lab a computer program is developed that calculates the equivalent circuit parameter values for a single-phase two-winding transformer. The input data for the computer program consists of the following:


1.  kVA rating of transformer

2.  Voltage rating of the primary and secondary windings

3.  Nominal power factor of the load

4.  Results of the open-circuit and short-circuit tests

5.  DC resistance of the primary winding
The program must output the following information:


1.  The exact equivalent circuit parameter values

2.  Percent voltage regulation and efficiency (two graphs) vs. kVA loading, 


     as the load apparent power is varied from zero to 200% full-load, while

           the power factor and load voltage are held constant.

The Maple computer program should perform the calculation of an “exact” equivalent circuit of a single-phase two-winding transformer, as shown in Figure 1, from the open-circuit and short circuit tests. 

The following test values should be used as an approximation of the transformer test data at the primary side of the transformer to develop the code.



Figure 1. Exact Equivalent Circuit of a Single-Phase Two-Winding Transformer.
Transformer Rating:
S = 120 VA

Open-Circuit Test:
V = 120 V,
I = 0.042 A,
P = 3.28 W


Short-Circuit Test:
V = 6.9 V,
I = 1.0    A, 
P = 6.8   W

DC Resistance:
R1 = 3.3 ((measured)

Check the results of your computer program with your hand calculations. However, note that the hand calculation is only a checking process. The analytical results are those obtained from the computer program. Compute the % error for all of the transformer parameter values.
Now, write the additional code to generate the voltage regulation and efficiency plots of this transformer for the rated secondary voltage and a nominal load power factor.

Documentation

Turn this instruction into a readable gray color and print it. Then attach the following to this document:

1. Hand calculations of the transformer equivalent circuit parameter values
2. Printout of the program (Maple) code without the program execution results
3. Printout of the program code with the associated results and plots of the voltage regulation and efficiency for the following cases:
a. Lagging power factor load

b. Unity power factor load

c. Leading power factor load 

4. A table showing values of transformer parameters from your hand calculations and the computer program, which also includes the % error for each parameter.

Your report should have a conclusion section.
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