Emergency Power
Many people are concerned about increasing energy costs, power outages and food
supply shortages.
In Ontario, connected to the grid, backup power would be needed to operate a fridge,
freezer and some lights and appliances during power outages. The system should
provide power for several days.
Various options are available including solar pv panels, battery backup, net metering,
gas/propane generators, electric car battery use and hybrid vehicle inverter backup.
With rising fossil fuel costs, money and the environment can be saved by using a hybrid
heat pump that replaces your current air conditioner and provides lower cost electric
heating while there is power and then switches to gas or propane when the power goes
out.
Solar energy can also be used to reduce electricity costs under the net metering
program.
I have done considerable research in this area and have provided recommendations for
my customers.
Below is information based on similar situations for your consideration. I would provide
recommended contractors and suppliers that you could obtain costs from.
Electricity and Fossils Fuels
In general, grid electricity in Ontario is very clean compared to fossil fuel energy and
solar electricity is the cleanest of all. Natural gas prices are going up and will continue
to do so with the carbon tax and world supply cutbacks. The cost of propane, especially
for low consumption is now almost at the price of grid electricity and fossil fueled
appliances are less efficient than electric ones. Purchasing a solar electric system is the
least expensive electricity of all but the capital cost has to be recovered.
The recommended energy is electricity for everyday use while fossil fuels can play a
role in backup situations.
Other considerations for energy choice involve the understanding and maintenance of
the systems. Some can get pretty complicated and we want to make you aware of what
are the simplest and what are the most complicated. Most people want to enjoy their
property with the least involvement in its operation.
Emergency Backup
Being connected to the grid allows you to use more efficient and less polluting
appliances. But when the grid goes down during a power outage, you risk damage due
to freezing of the house and thawing of food.
Short Term
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Battery Backup Units - $300 to $2000 each
To get by during short power outages of a few hours, battery backup units can be used
for each appliance such as refrigerator, freezer, microwave and some lights. This
requires plugging the appliances in to the units manually. If you are away, you need
someone to do it. They can also be left plugged in all the time but this may not be
convenient. They will charge when the appliance is not drawing a load and still be ready
when the power goes out. I have two systems like this. One is in the electrical room
where the circuit for the refrigerator is connected with a plug that can be connected to
the backup unit as well as the sump pump.

Plug for refrigerator

Plug for sump pump

The second one has our freezer plugged in all the time.
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Most of these units can be charged with a small solar panel but this requires locating
them in a sunny area.
A 1 kWh battery/inverter will run a 0.5 kWh/day freezer and a 1.5 kWh/day refrigerator
for 6 hours. The appliance would be plugged in to the unit located next to it. Separate
backup units could be used for each appliance and lengthen the time.
Long Term
Inverter or Generator - $500 - $1000
For longer power outages, you can heat your home with a natural gas or propane
furnace that can be powered by a portable backup system that automatically provides
power to run the fan and electronics for the furnace whether you are present or not. A 1
kW backup unit would be required to power a 500 Watt furnace circuit. On cold days the
blower would use about 3 kWh a day. A portable battery backup unit would not be
sufficient and either a generator or an inverter powered by a large battery bank or a
vehicle would be needed. These devices would use an extension cord run to the
furnace from the garage. It is essential to understand bonding and grounding rules to
avoid electrocution. Most have ungrounded neutrals and should only have two prong
devices plugged into them. If a three prong device is used, a separate ground wire is
needed.
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I have a 1000 Watt inverter in my garage that hooks up to the Prius. I used it when the
power went out during a rain storm to power the sump pump and the refrigerator. The
advantage of a hybrid is that the vehicle is in the ON position but the engine does not
run to charge the 200 Volt battery, which in turn charges the 12 Volt battery, until the
battery needs charging.

Extension cord from Inverter

Booster cable to car battery

One unit on the market is called the Car Generator and hooks on the front grill with
cables that clamp onto the battery. The vehicle has to be kept running. All of these units
would have to be disconnected at some point for refuelling or charging. It would be
dangerous to try and fill the gas tank on a generator while it is running.
Solar Power - $6000
Solar power can be used to charge the batteries while the sun is out. Net metering solar
power is available in Burlington and is intended to provide almost free electricity on an
annual basis. They do not provide power when the grid goes down as a safety measure
to protect electrical repair workers. A separate transfer switch can be installed that
disconnects the solar power from the grid but still powers specific loads in your house.
Typical systems cost about $3 per Watt and about 2 kW is sufficient for most homes.
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The installation cost is about $6,000. This would be hard wired to your electrical panel
and power specific loads. No extension cords would be needed.
Hard Wired Backup - $4000 to $6000
The backup power source can be directly connected to the house panel to supply all or
part of the loads. A safety transfer switch is needed and the generator or inverter has to
be properly wired with a bonded neutral. An electrician is required to do the installation.
An automatic gasoline portable generator tied to a remote monitor can be provided. A 1
kW generator can run the freezer and fridge for about 8 hours on a tank of gas. Power
is wasted because the generator runs at a fixed output power that may not be fully
needed. For safety, generators should not be kept inside or in garages. When outside,
they are susceptible to theft with their noise being a signal that says “come get me”.
Also, inverters can be powered from electric vehicles. A Chevy Bolt with a 66 kWh
battery can power a 1 kW inverter and run the freezer and fridge for about a month. If
the vehicle is needed for driving or charging, there is no power to run the appliances but
they could hold their temperature for a few hours.
Hybrid electric vehicles can continue to charge for longer periods as long as there is
gasoline in the vehicle.
The next approach is to add a natural gas or propane generator that powers electrical
loads. The generator ties in with the battery storage to provide power through the
storage system. It can also power electrical loads directly such as those needed during
a power outage. The unit would be hard wired and avoid the need for extension cords.
The negative aspect of this is the noise from the generator although the better units
have low sound levels. They have to be tested weekly and run for about an hour.
Recommendations
The most suitable system for your situation depends on other issues such as the age of
your furnace and vehicle. If you plan to make changes, it will affect the selection of
emergency equipment.
The ideal system, in my opinion, is to have a hybrid heat pump added to your existing
furnace with a backup system that uses a hybrid electric car to power an inverter that
powers essential loads including refrigerator, freezer, microwave, furnace and lights.
Permanent wiring would be run to the electrical panel with a plug in the garage.
The second approach would be to leave your furnace and vehicle as is and provide
emergency power from a gasoline, natural gas or propane generator. This could be
portable with extension cords or hard wired with a transfer switch. Some generators are
If you want to reduce electricity costs, solar pv can be used through net metering and
also to charge batteries.

5

EMERGENCY POWER

Identify Loads
__ Freezer 0.5 kWh/d
__ Refrigerator 1.5 kWh/d
__ Gas Furnace Blower 3 kWh/d
__ Lighting LED 12 Watts each x 4 x 4 hours =
0.2 kWh/d
__ Microwave 1 kW x 0.5 h = 0.5 kWh/d
Total _

_ kWh/d (5.7 max.)

Select
Energy
Duration

Short Term, < 10 hours
__ Freezer , 1 kW battery backup $1,000
__ Refrigerator, 1 kW battery backup $1,000
__ Lighting, 200 W battery backup $200
__ Microwave, 1 kW battery backup $1,000
Total $_

_ ($3200 max.)

Long Term Electric Vehicle, Portable
-

Freezer , Refrigerator, Gas Furnace Blower,
Lighting, Microwave
EV or Hybrid with 5 kW inverter and extension
cords, charge or fill once a month
$800 plus fuel and vehicle
Furnace wiring $500

Long Term Generator, Portable
-

-

Freezer , Refrigerator, Gas Furnace Blower,
Lighting, Microwave
5 kW gasoline/propane generator with
extension cords, fill once a day minimum
$2000
Furnace wiring $500

Total $2500 plus fuel and annual maintenance
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Long Term Solar, Permanent
-

Freezer , Refrigerator, Gas Furnace Blower,
Lighting, Microwave
2 kW solar pv net metering, $6000
18 kWh battery bank for 3 days with no sun
$5000 battery bank
Furnace wiring $500

Total $11,500 plus annual maintenance
Annual electricity savings equal to current
electricity bills
Increased property value

Long Term Generator, Permanent
- Permanent installation
- Automatic start
- 11 kW natural gas generator, $4500
- Installation $2000- $4000
Total $7,500 - $9.500 plus fuel and annual
maintenance
Increased property value

Long Term Electric Vehicle, Permanent
-

Freezer , Refrigerator, Gas Furnace Blower,
Lighting, Microwave
EV or Hybrid with 5 kW inverter installed
Wall plug and wiring to panel with auto
transfer switch
Charge or fill once a month
Inverter $800
Wiring to panel $2000

Total $2800 plus fuel and vehicle
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Appendix
Hybrid Heat Pump
A hybrid heat pump would provide heating for most of the year. The furnace would run on the
coldest days of the year and last much longer due to limited use.
The Midea hybrid heat pump works with your natural gas central furnace to provide heating
when the temperature is above -15 C. During the summer the heat pump provides all your
cooling needs. It consists of an outdoor unit and an indoor coil mounted above the furnace in
the supply ductwork. A control panel and smart thermostat select the best means of heating and
cooling.
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Cost for a 2 ton system installed is approximately $5000
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Solar PV, Battery and Inverter Systems Material Costs. Installation is Extra

INERGY

Backup Power for Whole House
5 kW
Provide power for 5 kW 240 Volt/21 Amp for whole house power. Connect 6.5 kW
gasoline generator to transfer panel that runs to panel. Generator is battery start and
connected to auto start device that can be remote controlled with mobile app.
Cost: $2000 generator, $350 auto start, $166 transfer switch, $500 installation = $3016
+ HST = $3408
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Gasoline Generator 6.5 kW

Auto Start with Mobile App
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V2 AutoGen 12v controller, give your generator a brain.
Our V2 AutoGen controller can be fitted to any electric start generator. Automatic start
and stop is controlled by a microprocessor. Combined with our V2 mobile app through
wifi connectivity, displaying battery volts, charging amps, generator running status and
you also have the option of manual start and stop from any location around the world!
Error notifications sent through email.
Will attempt 3 starts. If your generator is unable to start due to mechanical failure, low
fuel etc, it will enter an error state and notify you via email to correct the malfunction.
Auto Transfer Switch
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