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I.  Purpose. 

1. Introduce a four-wire, three-phase wye-to-wye circuit. 
2. Introduce line-to-line voltages, line-to-neutral voltages, and line currents. 
3. Review AC power. 

 
II. Equipment. 
 Agilent 34401A Digital Multimeter (DMM)  
 Oscilloscope 
 Hampden Workbench and Resistor Load 
 
III. Pre-lab calculations: none 

 
IV. Preparation. 
  Review safety brief. 
 
V.  Lab Procedure.  Time required: 35 minutes.   
 
Step One:  Construct a Wye Circuit 

 
□ Locate the three-phase AC resistor load panel.  This is a separate box 

sitting on top of the vertical section of the workbench.   
 
□ Each toggle switch will add a 2000 ohm resistor in parallel to the 

load of each phase.  Toggle up #1 and #2, and toggle down #3, #4, 
#5, and #6.  This will create two 2000 ohm resistors in parallel on 
each phase, providing 1000 ohms of resistance per phase. 

 
□ Setup the load panel to be in a Wye configuration by connecting the neutral terminals 

together. 
 

 
 
 
 
 
 
 

 
 
 
Step Two:  Connect the Wye circuit to a three-phase AC power source 
 

□ Locate the 240 V three-phase AC power source on the right 
side of the bench. 
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□ Connect the “A” phase to the “A” terminal on your load panel.  Connect the “B” phase to the 
“B” terminal on your load panel.  Connect the “C” phase to the “C” terminal on your load 
panel.  Connect neutral terminals via DMM, so the DMM will measure the AC current 
through the neutral line. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
□ Connect CH 1 of the oscilloscope, so that it measures the “A” phase voltage source EAN.  

Connect CH 2 of the oscilloscope so that it measures the “B” phase voltage source EBN. 
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□ Connect another DMM so that it measures the line voltage, Vab. 
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Step Three:  Verify circuit and set power supply level. 
 
Warning:  Follow the next steps very closely.  If you provide too much voltage, you will damage the 

equipment. 
 
□ Ensure that all voltage adjust knobs are adjusted to the full counter-clockwise position, their 

lowest setting, “0”. 
 
□ Have an instructor verify your circuit, and then unlock the power supply. 
 
□ Turn on the MAIN AC power supply switch. 

 
□ Turn on the Variable Output Power supply switch. 

 
□ Very slightly rotate the VOLTAGE ADJUST power knob, so that it 

indicates half way between the “0” and “1” positions.   
 
□ Adjust the voltage knob until you see 10.0 volts on the DMM for line 

voltage Vab.  Adjust the knob slightly back and forth until EAN and 
EBN (as measured on the oscilloscope) are within 0.2 V of each other. 

 
  DO NOT ADJUST ABOVE the “1” POSITION! 
 

Step Four:  Measurements 
 

□ Use your oscilloscope to determine the phase angle between CH-1 and CH-2 on your 
oscilloscope. 

∆θ = _______________ 
 
□ the phasors EAN and EBN.  Assume EAN is the reference phasor, and EBN will have the 

phase angle measured above. 
 

EAN = _______∠______ 
 

EBN = _______∠______ 
 

□ Use your DMM to determine the magnitude of the line current, IN. 
 

IN = ______________ 
 

□ Use your DMM to determine the magnitude of the line voltage, Vab.  
 

Vab = ______________ 

0° 
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Step Five:  Analysis 
 

□ Calculate the line voltage EAB using the phasor voltages EAN and EBN measured in step 4.  
 
 

 
 

EAB =EAN – EBN = _______∠______ 
 

How does the magnitude of the calculated value of EAB compared to the measured value of 
VAB from step four? 

 
Exact__________   Very close__________ Very Different_________ 

 
 
□ Calculate the line voltage EAB using the phasor voltage EAN measured in step 4.  

 
 

 
EAB = 3 EAN ∠30 = _______∠______ 

 
How does this phasor value of EAB compare to the previously calculated phasor value of EAB? 

 
Exact__________   Very close__________ Very Different_________ 

 
 

□ Use Ohm’s Law to determine IA and IB 
 

 
 

IA = _______∠______ 
 

IB = _______∠______ 
 

□ Since IA + IB + IC  = IN, determine IC. 
 
 

 

IC = _______∠______ 
 

How close to120 degrees is the phase separation between IA, IB, and IC?    
 

Exact__________   Very close__________ Very Different_________ 


