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The problem of a low power factor in an industrial application 

Introduction to Power Factor Correction 

Introduction 

MANUAL OBJECTIVE 

DISCUSSION OUTLINE 

DISCUSSION OF 
FUNDAMENTALS 



Introduction – Introduction to Power Factor Correction  Discussion of Fundamentals 

2 © Festo Didactic 20116-00 



© Festo Didactic 20116-00 3 

Plant-wide power factor correction. Distributed power factor correction. 
Power factor correction comparison: plant-wide versus distributed.

Correcting the power factor of an industrial application 

Power Factor Correction 

Exercise 1 
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Using banks of switched capacitors for variable power factor correction 
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Types of power factor correction: plant-wide versus distributed 

Plant-wide power factor correction 
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Distributed power factor correction 
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Power factor correction comparison: plant-wide versus distributed 
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Power factor correction in three-phase circuits 
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Setup and connections 

In this section, you will set up the equipment required to study power factor 
correction of an industrial application containing resistive and inductive loads. 

O

O Power Input

Power Input

PROCEDURE OUTLINE 

PROCEDURE 
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Operating Mode Dynamometer

Computer-Based Instrumentation

OK
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a The values of resistance, inductive reactance, and capacitive reactance used 
in the circuits of this manual depend on the local ac power network voltage and 
frequency. Whenever necessary, a table below the circuit diagram indicates 
the value of each component for ac power network voltages of 120 V, 220 V, 
and 240 V, and for ac power network frequencies of 50 Hz and 60 Hz. Make 
sure to use the component values corresponding to the local ac power network 
voltage and frequency. 

a Appendix C lists the switch settings required on the Resistive Load, the 
Inductive Load, and the Capacitive Load in order to obtain various 
resistance (or reactance) values. 
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E1 I1

PQS1 (E1, I1)
PF (E1, I1)

Industrial application containing a purely resistive load 

In this section, you will turn the ac power source on and measure the different 
parameters of the industrial application. You will then analyze the measured 
values and determine if power factor correction is necessary for an industrial 
application containing a purely resistive load. 
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Industrial application containing resistive and inductive loads 

In this section, you will switch in Load 2 of the industrial application and measure 
the different parameters of the application. You will then analyze the measured 
values and determine if power factor correction is necessary for an industrial 
application containing resistive and inductive loads. 
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Plant-wide power factor correction 

In this section, you will connect a capacitor in parallel with the loads of the 
industrial application to implement plant-wide power factor correction. You will 
turn the ac power source on and adjust the reactance of the capacitor so that the 
power factor of the industrial application is as close as possible to unity. You will 
measure the different parameters of the industrial application. You will then 
analyze the results by comparing the parameters measured when the power 
factor of the application is compensated to those measured when the power 
factor of the application is not compensated (recorded in the previous section). 
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PQS (E1, I2)
PQS (E1, I3)

PQS (E1, I4)
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Distributed power factor correction applied to a three-phase industrial 
application 

In this section, you will setup a circuit consisting of a three-phase ac power 
source supplying power to a three-phase resistive load and an induction motor 
coupled to a constant-torque brake. You will connect a three-phase capacitor in 
parallel with the induction motor to implement distributed power factor correction. 
You will vary the mechanical load applied to the motor and observe the effect on 
the distributed power factor correction. 



Exercise 1 – Power Factor Correction  Procedure 

26 © Festo Didactic 20116-00 

E1
I1
I3

PQS1 + PQS2

PF (EI1, EI2)
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Function Negative Constant-Torque Prime 
Mover/Brake

Torque Control Knob

Torque

Pulley Ratio

Thermistor Type LV Type 2

Status Stopped

Negative Constant-Torque Prime Mover/Brake

Record Data

Torque

Record Data
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Torque

Torque
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Record Data

Negative Constant-Torque Prime Mover/Brake
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CONCLUSION 

REVIEW QUESTIONS 
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The following equipment is required to perform the exercises in this manual. 

Equipment Exercise 
Model Description 1 

8134(1) Workstation 1 
8221-2(2) Four-Pole Squirrel Cage Induction Motor 1 
8311(3) Resistive Load 1 
8321 Inductive Load 1 
8331 Capacitive Load 1 
8823 Power Supply 1 
8942 Timing Belt 1 
8951-L Connection Leads 1 
8960-C(4) Four-Quadrant Dynamometer/Power Supply 1 
8990 Host Computer 1 
9063-B(5) Data Acquisition and Control Interface 1 
30004-2 24 V AC Power Supply 1 

(1) The Mobile Workstation, Model 8110, can also be used. 
(2) Model 8221-0 can also be used. 
(3) Resistive Load unit with voltage rating corresponding to your local ac power network voltage. 
    Use model variant -00, -01, -02, -05, -06, -07, or -0A. 
(4) Model 8960-C consists of the Four-Quadrant Dynamometer/Power Supply, Model 8960-2, with 
     control functions 8968-1 and 8968-2. 
(5) Model 9063-B consists of the Data Acquisition and Control Interface, Model 9063, with control 
     function set 9069-1. 

 
 
 

Equipment Utilization Chart 

Appendix A
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Glossary of New Terms 

Appendix B
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Impedance Table for the Load Modules 

Appendix C
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a When a current at inputs I1, I2, I3, or I4 exceeds 4 A (either permanently or 
momentarily), use the corresponding 40 A input terminal and set the Range 
parameter of the corresponding input to High in the Data Acquisition and Control 
Settings window of LVDAC-EMS. 

Circuit Diagram Symbols 

Appendix D
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Index of New Terms 

a The bold page number indicates the main entry. Refer to the Glossary of 
New Terms on page 35 for definitions of new terms. 
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