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Lab D2:
Power Factor

Purpose

The power factor of a load is of some concern for several 
reasons, including the cost of electrical energy.  Power 
companies often add charges to power bills that in one 
way or another are connected with the power factor of 
the load.  Controlling and often improving the power 
factor of a load has fiscal implications.

Objectives

This lab begins where Lab D1 leaves off—with a circuit 
that represents a load fed by a lossy feeder.  As in Lab D1, 
we will be scaling the frequency upward by a factor of 
100 from 60 Hz to 6 kHz and scaling the voltage down 
by a factor of 100 from 120 VRMS to 1.2 VRMS.  In addition, 
we continue to use peak voltage, which means that all 
the standard power equations require a factor of 1/2.

Our objectives here are to “correct” the power factor of 
our load from Lab D1 and observe several effects:

 • reduction in load current and hence reduction in 
line losses

 • increase in overall efficiency

 • increase in load voltage

 • improvement in voltage regulation—up to a 
point

 • loss of control of voltage by going “too far”

Equipment

Use the same setup that you used in Lab D1 (repeated 
here as Fig. 1).  You’ll also need a range of capacitors 
from 0.001 µF up to about 0.047 µF.  (Use the series 
0.001, 0.0022, 0.0047, 0.01, 0.022, and 0.047 µF.)

Procedure

You’ll be using the setup of Fig. 1 to collect four pieces 
of data for the circuit while changing the capacitor sev-
eral times.

Measurements

Start by creating a table with five columns and at least 
seven rows for recording the data you’ll be collecting.  
Column headings should be C(µF), Vload(V), V200(mV), 
Vgen(V), and Iline(mA).

Measure the actual resistance of the 200-Ω resistor so you 
can calculate current from the voltage across it.

The first data points are with no added capacitor.  Then 
you’ll put various capacitors in parallel with the entire 
load (i.e., across the 1.5-kΩ resistor and the 33-mH 
inductor together).  In other words, the capacitor goes 
between the terminals marked A1+ and A1–.

Collect the following data, all of which are phasors:

 • the voltage across the load (from the scope display 
for A1), choosing its phase angle as 0°

 • the phasor voltage across the 200-Ω resistor (from 
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the scope display for A2)

 • move A2+ and A2– to observe the generator volt-
age

 • the phasor generator voltage

 • move A2+ and A2– back to the 200-Ω resistor

Do these steps first without added capacitance and then 
with six different capacitors, one at a time.  If things are 
going well, you should be noting a slight increase in the 
load voltage, an increase in the phase angle of the volt-
age across the 200-Ω resistor from negative to positive, 
and a steady generator voltage.

Calculations

Calculate the phasor value of the line current using the 
measured value of the 200-Ω resistor and fill in the re-
maining column of the table.

Now draw a new table with eight columns and fill in 
the data:

 • Added capacitance, starting with “none”

 • pfload calculated from the phase angle of the load 
current.  (Be sure to note lagging or leading)

 • Pload in µW (don’t forget the 1/2 factor!)

 • Pgen in µW

 • Ploss = Pgen – Pload in µW

 • Qload in µVAR

 • percent efficiency (%η)

 • percent voltage regulation (%VR)

When you have finished your calculations, draw a line 
to divide the table at the point where the power factor 
changes from lagging to leading.

Results

All of the following questions can be answered by look-
ing at the tables you have created:

 • What has increasing parallel capacitance done to 
the power factor?

 • Until the power factor “crossed over” from lagging, 
what is the magnitude of the current doing?

 • Until the power factor crossed over, what has hap-
pened to the system’s losses?

 • Likewise, what has happened to percent effi-
ciency?

 • What has the leading power factor done to the 
load voltage?  Remember that the load voltage was 
supposed to be 1.7 Vpeak, but we didn’t readjust 
the generator voltage to hold the load voltage 
constant.

The End

Your results should show that improving the power factor 
makes some important changes in the operation of the 
electrical system.  There are two important lessons to be 
learned here.  First, moving a lagging power upward to 
closer to unity reduces system losses.  Second, crossing 
over to a leading power factor yields undesirable volt-
age problems.

How does a customer decide whether to add capacitors 
to the load to improve the power factor?  The decision is 
a financial one, made by looking at the amortized cost 
of adding capacitors compared with the savings on the 
bill from the power company.


