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Lesson 8 - Lecture 1:  Power Distribution 
Instructor:  Mr. Whalen 
 

Goals for this lecture 

For the student to gain an introductory understanding of the Control Systems & Components used in 
automation with a focus on Power Distribution. 

 
 What Components are used in Power Distribution?  
Power Production  

1. Generator  
a. Power Plant  
b. Automobile  
c. Regen Drive  
d. Solar, Wind, Hydro, Steam, Nuclear, etc.  

Power Distribution  
1. Transformers  
2. Wire & Cable  
3. Towers  
4. Enclosures & Other Mechanical Components  

Power Consumption  
1. Switchgear  
2. Transformers  
3. Bus Bars  
4. Circuit Breakers & Fuses  
5. Relays  
6. Power Distribution Blocks  
7. Power Supplies and UPS Systems  

Power Production  
How do we Generate Power?  
Generator  

1. The principle of electromagnetic induction is the basis of the generation of electricity  
2. Generators convert energy from burning Coal or Natural Gas, or from Natural Sources like the 
Sun, Wind, and Water into Electricity.  
3. What in a car is a generator of electricity?  
4. Ever heard of a Regen Drive?  
5. What about Fuel Cells?  
6. Batteries – do they generate electricity?  
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Generator - Continued    
7. Anything else you can think of?  

a. Where does Static Come from? How is it generated?  
1. Static electricity is an imbalance of electric charges within or on the surface of 
a material. The charge remains until it is able to move away by means of an 
electric current or electrical discharge  

How Does a Turbine Work ? 
What is used to fuel a turbine?  

1. Natural Gas  
2. Coal  
3. Wind  
4. Water  
5. Nuclear  

 
How does a turbine work?  

1. The turbine is the engine at the heart of the power plant that produces electric current.  
2. A gas turbine is a combustion engine that can convert natural gas or other liquid fuels to 
mechanical energy. This energy then drives a generator that produces electrical energy  
3. The GE 7F.05 gas turbine generates 225 MW, equivalent to 644,000 horsepower, or the 
power of 644 Formula One cars  
4. https://www.ge.com/power/resources/knowledge-base/what-is-a-gas-turbine  

 
Power Distribution  
Getting it to the point of use from the Power Plant  

1. Transmission Lines  
2. Transformers  
3. Sub Stations  
4. Delivery  

a. Electricity is delivered to consumers through a complex network  
b. Electricity moves through a complex system called the grid of electricity substations, 
transformers, and power lines that connect electricity producers and consumers.  
c. In the United States, the entire electricity grid consists of hundreds of thousands of 
miles of high-voltage power lines and millions of miles of low-voltage power lines with 
distribution transformers that connect thousands of power plants to hundreds of 
millions of electricity customers all across the country.  

What is used to consume power?  
1. Power Consumption  

a. Switchgear  
1. Protects and distributes power from the Distribution grid into the place it will 
be used  

b. Transformers  
1. Used in the process of consumption to step voltage levels down to usable 

levels  
c. Bus Bars  

1. High Current Capacity Buss for handling power  
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Power Consumption  - Continued 
d. Circuit Breakers & Fuses  

1. Short Circuit Protection  
e. Relays  

1. Switch power on and off in distributing power  
f. Power Distribution Blocks  

1. Device used to distribute input power to other parts of a machine  
g. Power Supplies  

1. Step Down, Regulate, turn power from AC to DC  
h. UPS Systems  

1. Back up Power in applications where loss of Power at the plant or machine can cause 
problems  

 
SUMMARY  
1. God has given us the capacity to generate Power all to use by turning natural resources we’ve been 
given like Oil, Natural Gas, Wind, Sunlight, Water, and Nuclear Energy into Electricity  
2. Electricity is distributed through a grid system in the US that is cross pollinated by many energy 
producers.  
3. Automation is used heavily in the production distribution, and consumption of power.  
4. Consuming power in using automation is typically an improvement in the use of power in the past for 
the same amount of work.  
5. Without power that God has allowed us to discover how to generate and use, Automation would not 
exist.  


