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Act 1 - Basic Household Electrical System: Speaker Notes

Present: Slide 1 - Electrical Theory and Safety Introduction
Note: Diagnostic assessment of student electrical knowledge
· Did anyone recently have an electrical unit in Science or Physics? Did you make electrical circuits?”
· “Has anyone been shocked by electricity? Can you describe what happened?”
· “Can you list some electrical safety hazards?”
· “Have anyone seen a reno with open walls and the electrical wires and boxes inside?”
· “Does everyone know where the panel is in your house?”

Present: Slide 2 - Electrical Fatalities Stats. (Essential safety information pertaining to the proceeding tasks.)
· There were 54 electrical-related fatalities reported in Ontario in the ten-year span between 2009 and 2018. 
· By age group, individuals aged 20–39 years accounted for the largest share of fatal injuries (38%), followed by individuals 40 to 59 years of age (34%).
· Residential (46%), industrial (19%), and utility (15%) settings were the most common places for electrical-related fatalities between 2014 and 2018

Electric current can cause injury in four ways:
· Cardiac arrest due to the electrical effect on the heart
· Muscle, nerve, and tissue destruction from a current passing through the body
· Thermal burns from contact with the electrical source
· Falling or injury after contact with electricity
Electrical injury: MedlinePlus Medical Encyclopedia

Present: Slide - 3 Canadian Electrical Code
· Electricity can kill. This lesson simulates tasks of an electrician – It is not to be used as an approved electrical plan. Do not try anything you’ve learned until you receive official training from an Ontario certified program!
· Only Licenced Electricians working for a Licensed Electrical Contracting Businesses have the authority to work in electrical panels. Homeowners and other tradesmen may make changes to the houses existing wiring, but only if signed off by a local inspector!!!
Electricians need to purchase and follow the Ontario Code Book. The object of this Code is to establish safety standards for the installation and maintenance of electrical equipment. In its preparation, consideration has been given to the prevention of fire and shock hazards, as well as proper maintenance and operation.

Electrician Licensing
· “Who can do electrical installations?”
· The owner of a single-family dwelling who lives in the home, although they will need a permit for most tasks. 
ESA - The Electrical Safety Authority (ESA) regulates and promotes electrical safety in Ontario. The ESA verifies compliance with Part VIII of the Electricity Act and its associated regulations.

PERMIT REQUIREMENTS - Permits can be obtained by the master electrician doing the work or by the homeowner, provided, the homeowner is doing the work themselves, the work is being done in a single-family dwelling (with no common walls with other properties) and the homeowner resides on the premises.
Notifications and Inspections: What you Need to Know - ESA

Present: Slide 4 - Water Analogy
· “Can anyone explain what electricity is?”
· Electricity is a natural phenomenon that occurs throughout nature. Basically, electricity is the presence and flow of electric charge.
· “What are the three main parts of electricity?”
· Voltage, current, and resistance.
· “What would the water in the reservoir represent?” 
· Voltage (pressure) is like a tank of water.

The flow of the water is the current. If the dam was closed the current would be stopped. Resistance constricts the flow and pressure, in this case, represented by the size of the opening. Picture a kinked hose, on the other side of the kink there will be less pressure and flow. 

· Voltage is the pressure from an electrical circuit power source measured in volts. Indicated with a “v,” for example 120v.
· Electric current is measured in amps. Indicated with an “A,” for example  1A. 

Present: Slide - 5 Electrical Components - Electric Meter
· “Can anyone identify what this is?”
· Electrical meter

Where we live, electricity is delivered to households and other buildings in a "grid" of electrical wires carried on poles or buried underground, similar to other utilities such as water supply lines. 

The amount of electricity supplied to a building is measured with a meter attached to the main supply line. 

The utility companies who supply the electricity monitor the meter and charge owners based on their usage, measured in  Kilowatt Hours (kWh).

Present: Slide 6 Electrical Components- Electrical Panel 
· “Can anyone identify what this is?”
· Electrical panel
· Does anyone know how many volts the utility company supplies?” 
· 240V but we typically only use half the amount of volts for standard receptacles.

The power that enters the house starts at an electrical panel that distributes the electricity to “circuit branches” that send electricity to receptacles that appliances or other electrical equipment plug into.

Electricity needs of households have changed over time and usage in households has increased. The minimum required electrical panel size is 100 amp. If the needs of a household change and more energy use is required than the panel may need to be upgraded.

Present: Slide 7 - Electrical Components - - Circuit Breakers
People have been shocked and killed by electricity in their own homes when an electrical short occurred and a current travelled along an unintended path. 

When a short happens, this results in an excessive current flowing through the circuit. 

The concept of a wire overheating and melting was harnessed to create fuses that were used to prevent electrical shorts in houses from causing damage or injury. Today we use circuit breakers, switches that shut off when too much current is detected. 

Demo: Pass around an old fuse and/or an automotive fuse for students to see the thin wire inside

Present: Slide 8 Electrical Components - Receptacles
The amount of electrical power supplied to a building is 240v. Think about small batteries and their voltages, such as AA(1.5v) and 9v batteries and now imagine how powerful the 240v of electricity that enters your house can be. 

240v and 120v receptacles
· Does anyone know where 240V receptacles are used in a house?
· Some appliances that require 240V receptacles are an oven and dryer

Typical receptacles in a house are only using half of that power (120v), but more energy dependent appliances such as a dryer, oven, or hot tub, require the full 240 volts that the electrical panel can provide.

Present: Slide 9 Electrical Components - Conductors (Romex)
An electrical wire needs to be a sufficient diameter size to handle the amount of electricity (current) flowing through it. If a wire is too thin, then it may overheat and risk causing a fire.

The other factor affecting wire gauge is the distance from the panel to the receptacle, the further away, the thicker the wire must be.

Wire thickness is measured in gauge. Thicker wires have a lower gauge number. A common basic circuit branch in a household uses 14 gauge wires.

This lesson simulates tasks of an electrician – It is not to be used as an approved electrical plan. 


Present: Slide 10 - Electric Nameplates
The Canadian Electrical Code requires all electrical machines to have nameplates that state the amount of Volts and Amps that the machine is rated for. 

How many volts and amps is this machine rated for?

Demo: Use computer monitor, room laptop, cell phone charger, or other electrical device for a demonstration. Find the volt and amp rating of the device.

Present: Slide 11 Watt’s Law
The amount of Power an electrical device uses is calculated using Watt’s Law

Power = Volts x Amps

Example: A circular saw that runs on 120 Volts and draws 10 amps uses 1200 Watts of power
120V x 10A = 1200W

Present: Slide 12 kWhs
To calculate the cost of a household’s energy used, multiply the amount of energy used (kWhs) by the cost of electricity from the utility company.
kWh is first calculated by multiplying the amount of power (kiloWatts) by duration of time (hours)
Watts are converted into kiloWatts by dividing the value by 1000
kWh = W x h  ÷ 1000
Example: A 50 Watt incandescent light bulb used for two hours
kWh = 50 x 2 ÷ 1000
kWh = 0.1
0.1 kWh
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