


Content:

1. Basic Electrical Engineering 4. Railway electrical systems
Concepts

2. Electrical Safety 5. Locomotives electrical
systems
3. Electronics Design 6. Motor Control

(Arduinos, MCUs, PCBs)




1. Basic Electrical
Engineering Concepts
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conventional current

What is electricity?




Fundamentals: Voltage




Fundamentals: Current




Fundamentals: Power




Fundamentals: Resistance




Fundamentals: Circuit
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| (Current)
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E (Vaoltage)
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Ohm's law

Voltage=CurrentxResistance



2. Electrical Safety




Is electricity dangerous?

Entrance ¢live Wire Contact in One Hand

Electricity follows
ALL available paths.
A greater flow of
electrical current
will flow in the path
of least resistance.



How do I stay safe?

e Inspect elements of a circuit
carefully-particularly around
batteries and capacitors

e Make sure any conductors you
touch are not at a high potential!

e Locomotives battery is safe: 72V
FSAE EV battery is not nearly as
safe (450V!)




3. Electronics Design
(Arduinos, MCUs, PCBs)




What is electronics?

“The branch of physics
and technology
concerned with the
design of circuits using
transistors and
microchips, and with the Cressiie
behavior and movement
of electrons in a
semiconductor,
conductor, vacuum, or

»

gas.
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Arduino
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PCBs

5v —> 3.3v Buck Converter
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4. Railway Electrical
Systems




Overview
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The Grid

Color Key:
Red: Generation
Blue: Transmission

Green: Distribution
Black: Customer

Transmission lines
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5. Locomotives Electrical
Systems




Overview
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DC Link
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Inverter (Controller)
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6. Motor Control




Overview
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