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Portable Generators 

 
Portable generators are designed to be movable to where electrical power is needed. They  
also include AC and DC receptacles to plug an appliance directly into the generator. Portable 
generators are intended to run a couple small appliances at a time. While they could be 
suitable to operate electronics, and appliances such as refrigerators and small window air 
conditioners they are not suitable for central air conditioners, water heaters, and stoves.  
 

Standby Generators 
 

Standby generators are usually permanently 
installed on a concrete slab. They are also 
permanently connected to the electrical utility 
wiring to the building through a transfer 
switch. The transfer switch connects the 
generator to the building wiring when there is 
an electrical utility power failure.  
 
The transfer switch also makes sure the 
electrical power produced by the generator 
cannot connect to the electrical utility power 
lines during outages which would put the utility 
workers at risk of electrocution.  

 
The cost of standby generators and their installation is many times the cost of portable 
generators. It includes the cost of installing a concrete slab, the cost of installing a fuel storage 
tank or connecting to a natural gas line, purchasing and installing a transfer switch, and the 
cost of connecting the electrical lines. 
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Standby generators can be sized to operate every electrical device in a home including central 
air conditioners, electric water heaters, and electric stoves. 
 
Water-cooled standby generators are designed for longer run times (months to years) than 
air-cooled generators (hours to days or weeks). 
 

Fuel Types 
 

Portable generators typically use 
either gasoline or propane. There 
are also dual-fuel generators that 
can use either one. A few models 
run on diesel. 
 
Gasoline powered portable 
generators have a built-in gas tank 
and propane powered portable 
generators rely on portable propane tanks. 

 
Standby generators typically use propane, natural gas, or diesel. When using propane or 
diesel a permanent storage tank for fuel must be installed along with a fuel line between the 
storage tank and the generator. 
 

Pro’s and Con’s of Different Fuels 
 
Gasoline is readily available from filling stations. During power outages 
however filling stations can also be without electrical power making them 
unavailable for supplying gasoline.  
 
Gasoline should be stored on site in portable containers and treated for long 
term storage with a fuel stabilizer such as STA-BIL. 

 
 

 
Propane does not require any additives for storage. Propane generators require less 
maintenance than gasoline generators. Portable containers are easy to store and readily 
available from hardware and grocery stores. During power outages these stores may be 
without electrical power themselves limiting portable propane availability. Several propane 
containers should be stored on site with the portable generator. 
 

Full propane tanks can store enough propane to supply a 
generator through most power outages. Propane tanks can 
be dedicated to the exclusive use by the generator or also 
be used for stoves, water heaters, dryers, and furnaces. 
 
Propane tanks need to be monitored to make sure they are 
full enough to supply a generator during a power failure. 
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Propane tank sizes include 120-gallon tanks, 250-gallon tanks, 500-gallon tanks, and 1,000-
gallon tanks. For safety purposes they cannot be filled beyond 80% capacity. 
 

A propane tank gauge is installed on each propane tank. It 
measures “Percent Total Volume.” If the reading on the gauge 
is 60 it means the propane tank is 60 percent full. 
 
60 percent full on a 120-gallon tank means it still has 72 
gallons in the tank. A 250-gallon tank would still contain 150 
gallons. A 500-gallon tank would still contain 300 gallons. A 
1,000-gallon tank would still contain 600 gallons.  
 
It is usually recommended to refill a tank when it reaches a 
low of 20% but if is being used for a standby generator 
consider refilling the tank when it falls below the 50% level. 
 

 
Diesel generators get better fuel efficiency than gasoline generators and 
engines tend to last longer. They do not need spark plugs that would require 
replacement however they may need more frequent oil changes. Diesel 
storage is already common for use in buildings with farm machinery and 
transport equipment. Diesel generators can often use existing storage tanks. 
 
Long term storage of diesel requires an additive like PRI-D to prevent algae 
growth. 
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Natural gas generators do not require a storage tank but may be subject to low gas pressures 
during extreme weather conditions. They require less maintenance than gasoline generators. 
 
PTO driven generators should be considered when a tractor is available. These generators are 
often cheaper than other generators because they do not require a built-in engine however, 
they tie up the use of a tractor during operation. 
 

 
 

Sizing Generators 
 
Sizing generators is mostly dependent on the wattage of the electrical loads that will be 
supplied in an emergency. 
 
Portable generators will be sized to the largest combination of loads in terms of wattage that 
it will be supplying. If the generator has two places to plug in 120-volt cords then it is 
reasonable to assume it could be used for two different appliances simultaneously if sized 
properly. Portable generators may have receptacles for 240-volt appliances. 
 
For example, if the portable generator was needed to run a refrigerator and a small window 
air conditioner the combined wattage would be added together and the portable generator 
would be sized accordingly. The wattage can be obtained from the manufacturer’s data plate 
on the appliances or can be estimated by using charts like the ones on pages 8 and 9.   
 
Appliances that include motors like refrigerators and window air conditioners have starting 
watts that are significantly greater than the running watts. Appliances such as lights and 
heaters do not have starting watts that are higher than the running watts. 
 
The chart on page 8 estimates that a refrigerator has 400-800 running watts and 1,200-2,300 
starting watts. It also estimates that a window air conditioner has 1,000 to 2,000 running 
watts and 2,300 to 8,000 starting watts. 
 
If the generator is being sized for a large refrigerator and a small window air conditioner, use 
the larger numbers, 800 running watts and 2,300 starting watts for the refrigerator and the 
smaller 1,000 running watts and 2,300 starting watts for the window air conditioner. 
 
The generator has to be sized at least large enough for the combined running watts or the 
largest starting watts depending on which is larger. A portable generator may have two 
separate wattage ratings. One for running watts and another rating for starting watts. 
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Combined running watts is 800 + 1,000 = 1,800 watts. Both starting watts are the same at 
2,300 watts. Start up watts often only last a fraction of a second and do not occur 
simultaneously. Since the starting watts at 2,300 is greater than the running watts at 1,800 
the generator sizing should be based on 2,300 starting watts. To be safe the 2,300 watts 
should be multiplied by 1.25 for adequate sizing. 2,300 X 1.25 = 2,875 watts. A generator 
rated for at least 2,875 watts should be selected. It also has to match the appliance voltage, 
120 or 240 volts. 
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Open frame generators are often cheaper but are louder than enclosed inverter generators. 
 

 
 
Refrigerators and freezers can often maintain temperatures to keep food frozen with 2-3 
hours of run time daily if door openings are kept to a minimum. A portable generator can be 
rotated between different appliances throughout the day. A refrigerator could be connected to 
the portable generator for three hours then disconnected. A freezer could then be connected 
for the next three hours. A portable electric heater, window air conditioner, or well pump 
could be connected after the freezer. These connections require at least one long heavy-duty 
extension cord connecting the generator located outdoors to the appliance. Generators 
produce carbon monoxide and should never be operated inside a building. 
 
Standby generators are sized to power larger electrical appliances than portable generators. 
Standby generators can be sized to run every electrical load in a home or can use load 
shedding to automatically select certain appliances to operate during electrical utility failure 
while selecting other appliances to remain off. This allows a smaller standby generator to be 
used. 
 
An example of load shedding would be to choose to operate central air conditioning but not an 
electric hot water heater during an electric utility failure. 
 
In a 1,500 square foot house a 5-8 kilowatt standby generator could power appliances like a 
coffee maker, refrigerator, microwave oven, 1-2 ton air conditioner, lighting, televisions, 
electric stove, toaster, and chargers. Load shedding could be used to eliminate power to an 
electric water heater and electric dryer. If an electric water heater and electric dryer is added 
consider installing an 8-10 kilowatt standby generator. 
 
In a 2,000 square foot house an 10-12 kilowatt standby generator would power appliances 
like a coffee maker, refrigerator, microwave oven, 3 ton air conditioner, lighting, televisions, 
electric stove, toaster, and chargers. If an electric water heater and electric dryer is added 
consider installing an 12-15 kilowatt standby generator. 
 
The above sizing exercises are rough estimates. Generally speaking, a standby generator 
needs to be installed by a professional. The professional installer can perform sizing 
calculations specifically for the house and more accurately size the standby generator. 
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A quick ball park estimate for the total cost of purchasing and installing a standby generator 
would be to multiply the price of the generator by 2. For example, a 10 kilowatt standby 
generator with a 16 circuit transfer switch would have an estimated total cost of 
$3,393 X 2 = $6,786. 
 
This would not include the cost of installing a fuel (propane and diesel) storage tank. It is 
often much cheaper to rent a tank from the fuel supplier than buying a tank. When renting a 
tank, a commitment is made to the supplier for all future purchases of fuel. 
 

Other Considerations 
 
All generators require maintenance. Changes of oil, oil filters, spark plugs, and air filters are 
common. Electric start generators also have a startup battery that needs to be maintained and 
occasionally replaced. Be sure to store maintenance supplies. Generators are noisy. Enclosed 
portable inverter generators are less noisy than open frame generators. Ideally standby 
generators should be rated to emit between 60 to 62 decibels at a 25% load. Do not choose a 
standby generator rated higher than 80 decibels at a 25% load. 
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