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Transformer voltage and current ratios 

Voltage and Current Ratios 

Exercise 1 

EXERCISE OBJECTIVE 

DISCUSSION OUTLINE 

DISCUSSION 



Exercise 1 – Voltage and Current Ratios  Discussion 

4 © Festo Didactic 86377-00 

 

 

 
 



Exercise 1 – Voltage and Current Ratios  Discussion 

© Festo Didactic 86377-00 5 

 

 

Step-up and step-down transformers 
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Determining the voltage and current ratios of a transformer 
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Set up and connections 

In this section, you will set up the equipment to study the operation of a power 
transformer. 

Power Input

Power Input

Operating Mode Power Supply

PROCEDURE OUTLINE 

PROCEDURE 
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Computer-Based Instrumentation

OK

Primary and secondary windings of the Transformer module 

In this section, you will observe the transformer module and notice the ratings of 
the transformer windings. 

Electrical isolation between the primary and secondary windings 

In this section, you will use an ohmmeter to verify that a power transformer 
provides isolation between its primary and secondary windings. 
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Voltage induction across the windings of a transformer 

In this section, you will calculate the voltages induced across the various 
windings of the Transformer module when a voltage of 24 V is applied to 
winding 1-2. You will set up the equipment to measure the voltage across each 
winding of the Transformer module. You will apply a voltage of 24 V to 
winding 1-2, and measure the voltages induced across each other windings. You 
will compare the measured voltages with the calculated voltages. You will then 
calculate the voltages induced across the various windings of the Transformer 
module when a voltage of 100 V is applied to winding 5-6. You will apply a 
voltage of 100 V to winding 5-6, and measure the voltages induced across each 
other windings. Finally, you will compare the measured voltages with the 
calculated voltages. 
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Function AC Power Source

Voltage

Frequency

AC Power Source

E1 E2 E3 E4

Voltage
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AC Power Source
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Voltage
AC Power Source Voltage
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AC Power Source

Step-up transformer 

In this section, you will set up a circuit containing a step-up transformer 
connected to a resistive load, and calculate the step-up transformer turns ratio. 
You will start the ac power source. You will measure the transformer primary and 
secondary voltages (with the load resistance set to infinite), and calculate the 
transformer voltage ratio. You will compare the transformer voltage ratio with the 
calculated turns ratio, and confirm that the transformer currently operates as a 
step-up transformer. You will then set the resistance of the resistive load 
to 120 . You will measure the transformer primary and secondary currents, and 
calculate the transformer current ratio. Finally, you will measure the step-up 
transformer apparent power at the primary and secondary, and confirm that both 
values are virtually equal. 

Range I1

E1 I1
E2 I2

E1 I1
E2 I2
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Voltage
AC Power Source Voltage

DC Offset 
Correction

a Adjusting the  parameter of the ac power source ensures 
that virtually no dc current is supplied to the power transformer. This 
adjustment is required because dc current negatively affects the operation of 
power transformers. 

Voltage
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AC Power Source
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Step-down transformer (OPTIONAL) 

a This section is optional as it requires the use of the load resistors available in 
the Wind Turbine Generator/Controller module. These low-resistance load 
resistors are necessary to ensure that the current flowing in the primary 
winding of the step-down transformer is significant (in relation to the 
transformer nominal current). 

In this section, you will set up a circuit containing a step-down transformer 
connected to a resistive load, and calculate the step-down transformer turns 
ratio. You will start the ac power source. You will measure the transformer 
primary and secondary voltages (with the load resistance set to infinite), and 
calculate the transformer voltage ratio. You will compare the transformer voltage 
ratio with the calculated turns ratio, and confirm that the transformer currently 
operates as a step-down transformer. You will then set the resistance of the 
resistive load to 5 . You will measure the transformer primary and secondary 
currents, and calculate the transformer current ratio. Finally, you will measure the 
step-down transformer apparent power values at the primary and secondary, and 
confirm that both values are virtually equal. 

Range I1
Range I2
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Voltage
AC Power Source Voltage

a It is possible that you may not be able to set the transformer primary 
voltage  indicated in the Metering window to 100 V because you have 
reached the voltage limit of the Four-Quadrant Dynamometer/Power Supply. If 
so, simply set the  parameter to the highest possible value before 
proceeding to the next step. 

AC Power Source

AC Power Source Voltage
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a It is possible that you may not be able to set the transformer primary 
voltage  indicated in the Metering window to 100 V because you have 
reached the voltage limit of the Four-Quadrant Dynamometer/Power Supply. If 
so, simply set the  parameter to the highest possible value before 
proceeding to the next step. 
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AC Power Source

CONCLUSION 

REVIEW QUESTIONS 
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