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1. Introduction

In today’s world, and for most of recorded history, men and women have looked for and sought
the most economical way to procure those things that have made or are making their lives more
comfortable. Today one of the things that we use a lot is electricity. Because someone uses their
time and talents to produce electricity and transport it to our homes and businesses, they expect
us to pay for it. This is only fair and right. After all, when we do something that benefits
mankind, we expect to get paid for our results. When the cost of electricity is considered, one of
the few ways that the residential customer can save on his or her electricity is to turn off the
lights or other electrical devices. It is also possible for some residential customers to save by
reducing the number of appliances that are turned on at any given time. In other words, the
power to the electric hot water heater can be automatically turned off when either the dryer, air
conditioner, or other large load is turned on. This has the effect of lowering the peak load
delivered to the customer. If the control scheme is chosen correctly, this technique can save
some residential customers some money on their electric bills. If you want to see if this can

apply to your personal electric bill, the utility’s rate schedule for your electric service needs to

be obtained and studied to see if it has provisions that can save you money. The rest of this
course is concerned with reducing the peak current that flows to larger loads, such as
manufacturing facilities, without reducing the actual power usage. This can lead to significant

reductions in the power bills of manufacturing plants.

2. First, Consider a DC Circuit

To understand the concept and need for power factor correction, we first need to look at basic

DC electrical principles. First, we have something called ‘voltage,” which is electrical

pressure. Then, we need something for this pressure to push, and we call it ‘current.” And

finally, we need somewhere for this current to flow through, and we call that ‘resistance.’
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Resistance is a property of materials. The resistance of any piece of material depends upon three

things. These are the length, cross-section area, and material constant called resistivity.

Resistance increases as length increases and decreases as the cross-section area increases. The

relationship is:
R=(p*1)/A

Where 1 is length, A is area, and p is resistivity. American units, 1 is in feet, Area is in
circular mills (CM), and resistivity is in Oh , i iterest, the

resistivity of copper is 10 27 7~ >st, a_circular mill

is the area ¢
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Figure 2.1 Simple DC Circuit
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