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EE320 LAB EXERCISE #5 
“Three-Phase Circuits”  Part 2 

Fall 2011 
 

Name: _______________ ______ Partner(s): _________________ _____ 
 
Problem:  In lab exercise #4, you gained experience in building a 3-phase system, 
establishing anticipated results using per-phase analysis, taking voltage and current 
measurements, and using the two-wattmeter method to make three-phase power 
measurements. 
 
This lab exercise will continue your development in working with 3-phase systems.  In 
this lab, you will configure the RL load from lab #4 (Load 2 in Figure 1) into a ‘delta’ 
load.  Be sure to connect the wattmeter and have the power factor correction capacitor 
bank ready. 

 
Step 1: Using the EMS8311 and EMS8321 units,  
 

• Configure a ‘delta’ RL load that has a per phase load impedance of 200 + j400 Ω 
• On Figure 1, draw all necessary wiring connections for your load 
• Clearly state all switch settings for your delta load 
 
 

 
 
 
 
 
 

Figure 1: Step 1 Connection Diagram 



 2 

Step 2: Using the EMS8821 power supply, connect your ‘delta’ load to the 120/208 
three-phase power supply.  The power supply should remain off. 
 

 
 

Step 3:  Connect a power analyzer to measure voltages, currents, and power like you did 
in lab exercise #4. 
  
 

 
HAVE THE INSTRUCTOR VERIFY YOUR SETUP: ____________________ 
 
Step 4: Energize the power supply and record the Power Analyzer measurements and 
after you have recorded your data, de-energize the power supply. 
 
   

 CH1 CH2 ∑  
V  

 
 X 

I  
 

 X 

P  
 

  

 
• Is the configured aggregate load inductive or capacitive? _______________ 
 
• Should the three-phase reactive power absorbed by the aggregate load be positive 

or negative? _________________ 
 

• Based on two wattmeter method, which channel wattmeter must correspond to BP  
( 1W  or 2W )? _________ 

 
• Determine the three-phase real power: _________________ 

 
• Determine the three-phase reactive power: ________________ 

 
• Compute the average of the measured line voltages, then sketch the per-phase 

equivalent circuit. 
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• Compute the expected line current from the previous circuit. Is this reasonably 

close to the measured value? 
 
 
 
 
 
 
 
 
 

• Calculate the power factor of the load. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 5: We will next investigate how the measured values change with the capacitance 
module adjusted for power factor correction 
 

• Knowing the per-phase reactive power of the RL delta load, calculate the value of 
C to be connected on each phase to obtain unity power factor.  Show your work 
below. 
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• Using the EMS8331 module, draw all necessary wiring connections and switch 
settings to connect the capacitor unit in a ‘delta’ configuration with a capacitance 
value as close as possible to that found above. 

 
 

 
 
 
 

Figure 2: Step 5 Connection Diagram 
 

• Connect your capacitor in parallel with your ‘delta’ RL load to the 120/208 three-
phase power supply.  The power supply should remain off. 

 
  

 
HAVE THE INSTRUCTOR VERIFY YOUR SETUP: ____________________ 

 
 
 

Step 6: Energize the power supply and record the Power Analyzer measurements and 
after you have recorded your data, de-energize the power supply. 
 
 

 CH1 CH2 ∑  
V  

 
 X 

I  
 

 X 

P  
 

  

 
 

• Compute the three-phase real and reactive powers (show the equation you used) 
 

 
3PP =_______________________________=_____________ 

 
3PQ =_______________________________=_____________ 
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• Using the per-phase equivalent circuit, compute the expected line current. How 
close is this to the measured value? 
 
 
 
 
 
 
 
 

• Calculate the power factor of the load. 
 

 
 
 
 
 
 
 
 
 
 
 
 

Step 7: Reconfigure your power factor correction capacitor load into a ‘wye’ load. 
 

• Using the same switch settings, draw all necessary wiring connections to 
configure the EMS8331 unit into a ‘wye’ load. 

 
 
 
 
 

 
 
 
 

Figure 3: Step 7 Connection Diagram 
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• Connect your capacitor in parallel with your ‘delta’ RL load to the 120/208 three-
phase power supply.  The power supply should remain off. 

  
 

HAVE THE INSTRUCTOR VERIFY YOUR SETUP: ____________________ 
 

Step 8: Energize the power supply and record the Power Analyzer measurements and 
after you have recorded your data, de-energize the power supply. 
 
  

 CH1 CH2 ∑  
V  

 
 X 

I  
 

 X 

P  
 

  

 
• Compute the three-phase real and reactive powers (show the equation you used) 

 
3PP =________________________________=_____________ 

 
3PQ =________________________________=_____________ 

 
• Compute the average line voltage from your measurements and sketch the per-

phase equivalent circuit. 
 
 
 
 
 
 
 
 
 

• Using the per-phase equivalent circuit, compute the expected line current. How 
close is this to the measured value? 

 
 
 
 
 

• Calculate the power factor of the load. 
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Follow-up Problem:  Explain why the capacitor loading in a delta configuration was 
different that in a wye configuration.  Which configuration is preferable, and why? 


