Welcome
This is a presentation offered by Fire Safe Occidental and will be available on our
website. Please don’t worry about taking notes. Please absorb and then do in depth
review at your leisure.
The presentation consists of two hour long sessions with a 15 minute break in
between, followed by a Q&A session. We have placed 3x5 cards on your seats. Please
write down any questions you have. We will collect them at the ends of the rows at
the end of each session, and will do our best to get to all your questions during the
Q&A session.
Finally: Carl Wahl has generously researched and assembled the following
information. We ask you not to follow up with him beyond the Q&A session today. As
you will see and hear today, setting up what is essentially your own home power
plant is complex. The decisions you need to make are yours to make in consultation
with your family and energy experts. Neither Carl nor anyone else associated with
Fire Safe Occidental can make them for you.
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First, a disclosure: I do not profess to be a generator expert, and I’ve
never been a licensed electrician.
However: I’ve owned and maintained a generator for over 20 years.
I also own and maintain 7 additional small engines. I have a
background in electronics and have done extensive electrical wiring.
So, that said, let’s see if I can live up to your expectations.
The purpose of this seminar is not to steer you to specific generator
manufacturers or models. Rather, it’s to provide you with the
knowledge needed to make informed decisions in selecting the type
of generator product that best suits your particular needs.
Another purpose is to alert you to safety and maintenance issues
and also to provide you with tips on how to minimize problems and
perhaps even enhance the performance of the generator you may
already own.
There has never been a better time to buy a generator. Adjusted for
inflation, generator prices have substantially dropped during the
past 15-20 years and that’s been coupled with better features,
better warranties, and far more choices.
This is a very broad topic. To help narrow things down, the
presentation will be geared toward the power situations typically
encountered in the Occidental Community Services District area .
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First, the basics. In less than 3 minutes: What is a generator,
and how does it work?
A generator is a device that converts mechanical energy into
electrical energy by the movement of coiled wire within a
magnetic field. A generator consists of two basic parts: a rotor
(sometimes called an armature) and stator. The rotor consists
of the coiled wire, which rotates inside of the stator, a
stationary cylinder that provides a strong magnetic field.
Generators use an electromagnet to supply the magnetic field.
The magnetic field induces a current into the rotating coiled
wire. This is why the principle is known as electromagnetic
induction.
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This diagram shows how a generator connects to a circuit, via a slip ring
and brushes. The filament in that light bulb represents the powered
electrical devices in your home.
The graph to the right shows an AC generator’s typical output voltage
pattern. It is what that filament experiences over time.
The X-axis indicates time. The Y-axis indicates voltage.
The vast majority of people in our district require a 240 volt generator
due to the need to power 240V water pumps.
For 240V power, the E-max voltage would be 120 volts and there would
be a corresponding E-minimum voltage of -120 volts. The
differential/difference between the two is 240V.
The voltage fluctuation over time between these limits produces what is
known as a sinusoidal wave pattern-or a sine wave. This is what is known
as alternating current. The pattern shown represents about 2 cycles of a
total of 60 cycles that would be produced every second by the typical
home generator in the United States.
BTW: Voltage is represented by the letter “V” in electricity, but is
represented by the letter “E” in electronics. Epsilon is the Greek symbol
for E.
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The three biggest issues to decide upon when purchasing or upgrading a generator are:
1. What fuel to use
2, What size generator is needed to meet your emergency
electrical needs
3. How you wish to connect the generator to your desired devices
Let’s start with the fuel issue.
There are 7 fuels that can power generators. This diagram shows the most popular four.
Diesel
Diesel powered generators are fantastic: They require the least maintenance, last the
longest, are the most fuel efficient, and diesel fuel is the least flammable.
But: Diesel generators are by far the most expensive, the loudest, and diesel fuel is not as
available as the other fuels. I therefore suggest not considering them.
Natural Gas
You need to be on a municipal hookup to have access to it. If you do, methane deserves
serious consideration. (BTW: Natural gas is almost all methane, with trace amounts of
ethane, propane, and butane.) Methane is the cheapest, cleanest fuel and one would
normally have access to a never-ending supply.
However, in October 2019 during the Kinkaide Fire, PG&E shut off natural gas to over
24,000 properties—including homes in Forestville, Graton, and parts of Sebastopol.
That said, If you have access to natural gas, there is a simple workaround that can provide
power even if PG&E shuts it off. You can easily convert a methane-powered generator to
propane. How to do this is beyond the scope of this presentation, but there are on-line tutorials
that show how it can be done.

The takeaway: For most of us, our practical fuel options are limited to gasoline and
propane.
We’ve now narrowed our search to 240V, AC 60 HZ generators that run on either
gasoline, liquid propane, or both.
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This unit is professionally referred to as a “gen-set” because the generator
only comprises a portion of the unit. The gen-set consists of the generator,
an internal combustion engine, a recoil start and/or electrical ignition
switch, a fuel storage tank, and an electrical output panel.
Generator terminology has been evolving since 1831 and has become a bit
convoluted. The terms “running watts,” “rated watts,” and “continuous
watts” all mean the same thing and are often used interchangeably.
Likewise, the terms “starting watts,” “surge watts,” and “peak watts” all
mean the same thing and are often used interchangeably.
Don’t rely on that bold 6,250 figure! This is only a 5,000W generator. If the
continuous load exceeds 5,000W this generator will be driven into
overload. If it doesn’t trip a circuit breaker, this can damage the
generator—and may damage equipment you have running on it.
As for the 6,250W starting spec: “Starting watts” is like having a certain
amount of “headroom”—but only for a couple seconds at most. Still, the
generator’s ability to do this is very important when one has motors or
compressors to power.
Examples of when starting watts come into play include: Well pumps, jet
pumps, storage tank pumps, sump pumps, refrigerator and freezer
compressors, air conditioning compressors, forced air heater blower
motors, and clothes dryers.
Keep this picture, the 5000W rating, and the $773 price in mind.
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Propane-powered stationary gen-set
Now, by comparison, consider this stationary generator.
(“Stationary,” “standby,” and “fixed” gen-sets all mean the same
thing. )
This type of unit can typically run on either propane or
methane. Many come with a mating transfer switch to tie the
generator into your home’s electrical system. I will explain how
this works in the second half of the presentation.
.
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This shows why, although they are fantastic generators, diesel
generators are not geared for the average homeowner—unless
you demand Mercedes quality.
Why do they cost so much?
For starters, it’s liquid cooled, has a pressurized oil delivery
system, and runs at only 1800 RPM. Every other generator I’ll
be discussing runs at 3,600 RPM. These stats help explain why a
generator like this will last 10X as long as a portable generator
and at least 3x as long as most standby generators. This gen-set
also has automatic voltage regulation of plus or minus 1%-which is almost unheard of, has all SS hardware, and it comes
with a 5-year warranty.
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A picture is worth a thousand words. Here is what’s under the
cover of the diesel generator shown on the previous slide. Great
machines but they are not practical for residential use.
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Gasoline! Still by far the most commonly used fuel. However,
out of the nine closest gas stations to our area, these 4 are the
only ones that will be operational during a power outage.
Further: During the October outage, none of these 4 stations
would answer phone calls. So, even gasoline availability
appears to be an issue.
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There are two main classes of residential generators: Portable
and stationary.
I’ll now review each of four portable generator types and
discuss the pros and cons of each type.
I’ll then similarly discuss stationary generators – also known as
standby or permanent generators and their pros and cons.
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First: Portable gasoline-fueled generators
In the Champion lineup, this generator is one model above the one I
showed earlier. But: It delivers 2,500 W more power, has an electric
start, (which the other one doesn’t have), and includes a generator cable.
Yet it costs just $60 more than the other one.
The point: As you go up in price from around $600 to around $1200,
what you get in terms of power and desirable features usually more
than offsets the price increase.
Also, for anyone with a pump or an electric water heater, that 5,000W
generator would probably be insufficient.
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Pros:
Easier to fix partly because it’s portable: You can easily wheel it into your
shop or bring it to a repair shop.
It takes 1.26 gallons of liquid propane to deliver the same amount of
power as 1 gallon of gas.
Cons:
17kW is not much of a “con.” For most households, any generator rated
at around 10kW or more can power your entire home if you practice
power management. Our home is 4,200 sq. ft. and I power it all, plus an
outbuilding, with a 10kW generator. I have 4 loadcenters housing 76
circuit breakers. It’s called power management, and I’ll be discussing
power management shortly.
(BTW: more terminology - A loadcenter is the same thing as a circuit
breaker box or if you are old enough to remember, a fuse box.)
I’ll discuss stale gas later and will discuss rain protection options in Part 2
of the presentation.
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Now let’s discuss option #2: Dual-fuel generators. In this case, for $97
more, you get the same power and features as the gas-only model I just
showed, but this can additionally run on propane.
Note the 4 wattage numbers shown on this gen-set. The two upper
yellow numbers are the gasoline ratings, both the surge and running
specs. The lower, two green numbers refer to the propane ratings—again
both surge and running watts. The span in these specifications is almost
3,000 W!! Presumably, most people who would opt for this generator
would desire to use propane so as to avoid the stale gas issues. So, if you
primarily plan on using propane, remember that this is only a 6,750 W
generator. You need to understand this.
The good news is that there are after-market conversion kits to convert
your existing gasoline-fueled generator to propane. They are generator
make and model specific. Those kits cost around $100-$300.
FYI: There's a highly-rated WEN dual-fuel generator, model DF11000T,
that is rated at 7,500 W on propane and costs over $100 less than this
one.

14

Pros:
(Concerning the ability to obtain propane during a power
outage): This option may not be possible if one is exchanging 20
lb. propane tanks at a hardware store. In our area, one would
realistically desire changing out 4-6 tanks at a time, and the
supply for doing so may not exist. Also, during a prolonged
outage, retailers may limit the number of exchanges.
Therefore, for our area, this bullet is only a “pro” if you either
have a residential propane storage tank or own at least 3 or 4 40
lb. propane bottles.
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You’ll only receive 15 lbs. of propane in a 20-lb. tank exchange.
This 25% reduction began around 2011. It has nothing to do
with the space needed for gas expansion. The tank is made for
20-lbs. of fuel.
In my opinion, this is an inconvenient option.
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Now consider this alternative option.
(BTW: I mention running your generator for 10-hrs. a day because, other
than for standby generators, they are not meant to run continuously. I’m
assuming a typical daily generator usage of from around 7 am to noon
and from 5-10 pm. With that regimen, your perishable food should
remain fine if you minimize opening your refrigerator.
With this option you have the tanks filled at a place like Blue Star gas and
get a full 40-lbs. of propane. The tanks can be safely stored indefinitely
without any degradation. Propane never degrades. You can keep it
stored in a tank like this for decades. You can therefore always be
prepared for a long outage.
In short:
Three 40-lb. tanks can deliver 5 days of 10-hr. run time while five 20-lb.
tanks can only deliver 3 days. Plus: With this option, you own your own
tanks that you can maintain in pristine condition. If you own 4 of them,
you can probably weather a 7-day outage without any refills. The only
downside is the weight of the full tanks: 73-lbs.
Now for some unpleasant news.
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There are codes that set limits to both gasoline and propane fuel storage.
These codes have been set by the NFPA (National Fire Protection Association) and
have been adopted by Sonoma County.
There are many NFPA regulations on flammable fuel storage, and it’s beyond the
scope of this presentation to discuss them. That said, I advise you to review them.
(Example: NFPA Code 58 includes propane storage)
You need to decide what you wish to do about this. I’m not going to comment. I’m
just the messenger.

18

Now for the third portable generator option: Inverters
Inverters are a superior type of generator. One of several inverter advantages is
shown here.
The ideal power output is the sine wave pattern I showed you on the second slide
and shown here again in red. However, most portable generators are notorious for
a distorted power output that resembles the blue line in this diagram—which is
known as a modified square wave. You may have heard the term “dirty power.”
This is what it refers to.
The good news: Dirty power is no longer quite the problem it used to be because
most consumer electronics have evolved to run on distorted power.
But this is not the case for electronics that use the sine wave as an electronic clock.
That clock is synchronized every time the sine wave crosses the “X” axis. A square
wave disrupts that timing. This is very important with some home medical devices
like oxygen concentrators and also micro-chip based appliances like variable speed
heating and air conditioning units.
The specification that quantifies this signal distortion is called “harmonic
distortion.” The spec is shown as “THD”-- “total harmonic distortion,” and it’s
expressed as a percentage. The lower the number, the cleaner the power. Many
portable generators have a THD spec of greater than 10%. Inverters have THDs of
less than 6%, and better units have THDs of less than 3%.
In short: Inverters deliver much “cleaner” power.
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Unfortunately, inverter generators are only available in low power
outputs. Most inverters are rated below 3,500W. This is one of two
exceptions that I’ll show you.
(BTW: I’m not a champion of Champion. I know nothing about their
reliability. The company was founded in 2003 and their products are
make in China. I’m only showing them because they have nice graphics.)
Inverter generators are only available in low power outputs. This is a
slight exception.
Here’s a high-powered inverter with an exceptionally low price. It’s
almost like the price is missing a digit. It is rated at 5,000W and 6,250
starting watts. However: Fourteen reviews don’t make the very high
rating statistically valid, and, unfortunately, they’re all Amazon ratings.
The more meaningful reviews come from companies that deal
exclusively, or primarily, in generators.
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I’m showing this inverter because it’s quite unique. For one, this is the highest
rated generator, of any kind, I found throughout my research and over 250 of the
reviews were from Electric Generators Direct. It’s also the highest power inverter
I’ve found. It’s also the first inverter ever to have electronic fuel injection – so there
are no carburetor issues. It also boars onboard diagnostics and has a three year
residential and three year commercial warranty.
In November I saw this inverter in operation and can testify to its extremely low
noise level.
BTW: A quick noise level primer. Decibels are a logarithmic function. A sound level
doubles in volume with each 10-decibel increase.
To put that in perspective: My buddy has a 3,000 W Champion dual-fuel generator
with an 83 dBA low load noise rating at the same 7m distance as this one is tested
at. So, that would correspond to the Honda’s 52-decibel value. In short, my
buddy’s 3,000W generator is about 8 times as loud at this 5,500W Honda.
If you have modest power needs, but are of more than modest financial means,
and desire awesome reliability coupled with exceptionally low noise, clean power,
ease of operation, probably minimal gas problems, and portability, this unit
deserves serious consideration. BTW: This will be my only “thumbs-up” opinion in
this presentation.
Last, if purchased from a company called Genconnex, they can convert this unit to
run on propane prior to shipping.
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Pros: In addition to cleaner power and lower noise, inverters have other pluses:
Inverters produce power differently than other generators. They do an AC to DC to
AC power conversion and, in the process reduce distortion and also become more
energy efficient. (Incidentally, the second conversion, that from DC back to AC is
referred to as an “inversion”—hence the name “inverter.”)
(So far, I showed you 2 graphs of generator voltage vs. time. Now, instead, picture a
graph of wattage vs. time. Other than for a surge demand, the wattage output a
typical generator is a flat line. Your home’s electrical load, however, varies wildly.
The vertical distance between these two lines is wasted power.
However, an inverter’s output constantly varies to meet the load demand. The
inverter’s power stays in sync with power consumption. The vertical distance
between the demand an supply power graph lines is quite small.
Result: Inverters have minimal wasted power and, consequently, greater
efficiency and less fuel usage.
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Here’s the last of the portable generator types under discussion: the parallelhookup generator.
For this option to work, you need two identical generators capable of parallel
hookup. Also, as shown in the right photo, you need to have a “parallel block kit”
to connect them together.
A number of companies make them. For that matter, even the Honda EU7000 I
just reviewed is capable of parallel-hookup
You pay substantially more for this 120V generator because it is also a dual-fueled
inverter.
Using an identical pair of parallel-ready generators provides several advantages:
1.

You could power your home with one unit while simultaneously powering an
outbuilding like a studio, shop, or granny unit with the second—without the
need of a very long extension cord. But bear in mind that this unit cannot
power pumps because it’s only 120V.

2.

Using a “parallel block” you could connect both generators together and, in
this example, have a combined power output of about 6,200W for one’s
home in, say, the evening hours.

3.

Also, if one unit fails, you have a backup unit.

This completes my portable generator discussion. Now let’s discuss the
stationary (aka standby or permanent) generator.
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Stationary or standby gen-sets include their own protective
enclosure and some, like the one shown here, come with a
composite base to mount them on.
Some, also like the one shown, include a matching switch to
couple the generator to your home electrical system. I will
explain these switches in detail in Part 2 of the presentation.
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Pros:
With respect to power output: There are a vast range of power
options—ranging from about 8kW to at least 200kW. (To put that into
perspective, PG&E delivers 48kW to most rural homes.)
With respect to carbon monoxide: Propane will only produce CO if the
unit is not properly tuned and causes incomplete combustion.
Cons:
Concerning the third bullet, complexity: This has more to do with the
electronics that gives it the ability communicate with the transfer switch
and, on some models, also communicate remotely with the homeowner.
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Here’s another typical standby generator.
Cummins/Onan makes several small standby generators that have this
same very compact footprint. Cummins also makes many larger units.
I’d like to call attention to the second bullet: These specs show that this
unit delivers very clean power. The THD spec is in the realm of that for
an inverter. AVR stands for “automatic voltage regulation.” A spec of
plus or minus 1.5% means that the output voltage fluctuation will vary by
no more than 1.25% from it’s rated output. That means that the voltage
will always remain in a range of 237-243 volts, which is excellent.
Last, the unit is capable of remote monitoring. For example, you can
power it on or off from a remote device.
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Here I’m comparing 3 Cummins/Onan gen-sets in a similar power range. The slide I
just showed is the RS17A. However, most homes in our area above around 2,000
sq. ft. could probably be well-powered by the 13kW model.
There are 3 variables to consider here: Power output, fuel consumption, and price.
First, power: Standby generators often don’t have a surge power rating. For
example, the RS17A delivers 17kW. Period. Keep that in mind when sizing a
standby generator.
Second: Fuel consumption. I’d like to dispel a common misconception on fuel
consumption. Although a more powerful generator in a specific generator
manufacturer’s series consumes more fuel to produce more power, fuel
consumption is not directly proportional to the size of the generator. For example,
a 10kW Generac generator does not consume twice the fuel as a 5kW Generac
generator in the same model line.
For example, as this slide shows, at a ¼-rated output load, the 13kW generator
consumes 1.4 gal. of propane/hr. whereas both the 17 and 20kW generators
consume only 1.5 gal. The 20kW generator consumes a mere 0.1 gal. more, yet it
delivers 35% more power than the 13kW unit. In short, and this applies to portable
generators as well: Within the same generator series, as power increases, there is
an economy of scale in fuel consumption. (Continued next page.)
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(Overflow from previous page.)
And third, price: Up to about 20kWs, the value you receive for
purchasing a larger model in a manufacturer’s standby generator series
usually justifies the increased cost. For example, the $800 difference
between the 13 and 17kW generators delivers 4,000W additional power
and includes a heavier duty transfer switch. I think that’s a fair deal—
provided your situation really requires that much power. If not, you’re
wasting money.
And since I’m mentioning it:
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Sizing a generator for your needs is the second big decision you need to
make.
This slide is not my handiwork. This was copied from a Honda website.
There are several takeaways here:
•

If you need to have either electric space heaters or heat pumps
running during an extended winter outage, you need a standby
generator.

•

If you have a well pump or water storage tank pump, factor-in about
3,800 starting watts for that motor alone.

•

If you want an electric water heater available during an extended
outage, like a 50-gallon tank, factor-in about 4,500 running watts.
This water heater alone will consume the entire power output of
many mid-sized generators.
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These are all very valid reasons for opting for a minimal output gen-set.
Another “pro”: Smaller portables are lighter and easier to maneuver.
Cons: These three points are all related. The main takeaway here is that
you need to assess the degree of time and thought involved in practicing
active power management. To avoid potential damage, you need to
monitor the aggregate power your energized devices are using and not
exceed the generator’s rated power. If you can live with that, a minimaloutput unit may be a good choice.
.
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In our area, the first four items are virtually mandatory. The last three,
less so.
Concerning the last bullet: The type of water heater is important to
consider. A propane-fueled tankless water heater requires just need a
few watts for the electronics. By comparison, an electric tankless water
heater requires a huge amount of electricity—typically its own 60A
circuit.
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An electrical device can be classified by the type of load it
presents to the power source. There are two classes of
electrical loads—resistive loads and reactive loads. You need to
know the difference between them.
Resistive loads:
Other examples of resistive loads include microwave ovens, and
video and stereo equipment.
Knowing this, the first step is to now make a list of the devices
you desire to be powered during an extended electrical outage.
You also need to identify which of those devices will present a
reactive load to the generator.
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This is the next step: Locate or calculate the wattage requirement for
each desired device on your list.
As stated on the slide, if you cannot locate the wattage load of the
device, use the W = E x I formula to calculate it.
Example: If you have a toaster, and the only information you can find is a
plate on the underside that states it uses 7 amps, the wattage would be
120V x 7A or 840 watts. Simple.
Again, just remember that wattage equals voltage times current.
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This is how to calculate the peak/surge/starting generator power you need for the
devices you wish to run during an extended outage. Let’s review the instructions.
Importantly, don’t use these figures for your own power need calculations. The
numbers shown are for for illustration purposes only. To calculate your own needs use
the power specifications for the equipment you own and wish to power.
Notice that the arrows point to three devices that have a reactive power component
which require a lot of startup power—even if they have capacitor start motors. Those
three devices, the refrigerator, pump, and the A/C unit are rated at 2200, 2200, and
4950 watts respectively. The product literature will not state the starting power

demand for reactive load devices. A good way to approximate the starting power
demand is to multiply the running wattage by three.
If you wish to have all three of these devices available during an outage, just factor the
starting watts for the A/C unit—the one requiring the most power. For the other two,
just add the running watts, which are 700 and 1,000 watts. Why? The odds of having
two or more reactive load devices starting up at exactly the same time are very small.
As the instructions state, just use the starting wattage for the highest powered device
and use the running watts for the rest.
This will give you the generator’s minimum starting watts. So, if your total adds up to,
say, 9,200W, an 8,000W generator may be adequate provided the generator’s surge
rating is at least 9,200. (continued next page)
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(Overflow from previous page.)
All this said, I advise you to add at least 10% to your total to allow some
headroom for future expansion. Some pros advise factoring 20%. For
example, you do what we did and replaced a 700W microwave with a 1,250W
model. This added over 600W to our generator needs. Err on the positive
side. Don’t undersize your generator power needs. But also remember not to
go overboard. It’s usually wasted money unless your goal is to power your
entire home.
One error on this table is the microwave oven. No electrical device is 100%
efficient. (The magnetron may put out 1000W of microwave energy, but the
appliance requires more than 1000W to do so.) Honda’s chart lists a 1000W
microwave as consuming 1,500W of power.
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Many quality generators these days come with most of these features.
Four things of note:
1.
2.

3.
4.

IMHO, the paramount feature is generator reliability.
Each generator output circuit should have overload protection—
basically circuit breakers. Without overload protection, and driven
into overload, the generator may overheat, and in the extreme, may
catch fire.
A recoil start is desirable even if the generator is electric start.
Otherwise, if your battery fails, your only option is a jump start- or
getting another battery.
Sine wave purity may not be an issue for most people.

Concerning the last feature in the list, the hour meter…..
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If you have a generator without an hour meter, this is a simple
solution for keeping track of maintenance. It only involves
connecting two wires.
Now let’s look at 4 well-appointed generators.
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The desirable features in this inexpensive 7,500W gen-set include:
• Fuel gauge
• Hour meter
• Long run time (11 hrs. at 50% load, which equates to approx. 15-17
hrs. at typical 25% load)
• AVR (automatic voltage regulation)
• Covered outlets
A note on the battery charger feature:
The best way to charge a 12V battery during an outage is to run a proper
120-volt battery charger off the generator’s AC output. This will recharge
the battery much faster and more accurately. Also, most chargers
regulate themselves down, so as charge builds in the battery, the charger
won’t be pushing the same amount of amps. This is a much better way
to go.
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This Westinghouse has 2,000W more power that the Generac I just
showed. Most features are similar to the Generac, but it also can be
remotely turned on from as far away as 300-ft. It also has a 3-year
warranty compared to the Generac’s 2-year warranty. Yet it costs just
$150 more.
Keep the $949 price in mind.
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This Westinghouse gen-set has the same features as the preceding
Westinghouse, except that it’s rated at 12kW—2,500W more. That’s
about the only difference.
I’m including this generator because, even though it costs $2,200, well
over twice as much, it is the number one best-selling generator on
Amazon. The only reason I can think of for this is probably because this
generator can power most large homes with little or no need for power
management. Then too, some people always equate bigger as being
better. But this is not necessarily the case with generators.
And last, we have this:
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This Caterpillar gen-set has the same output as the Westinghouse I just
showed, but is semi-commercial quality and comes with a 3-year
commercial warranty. It has a host of desirable features, which I have
underlined in the specification list.
Of special note is a pressurized oil delivery system for long engine life.
This unit appears built to last a long time and can probably power most
larger homes with little, if any, need for power management. This unit
appears built to last a long time and can probably power most larger
homes with little, if any, power management.
It currently costs about $300 more than the Westinghouse.

39

You should be aware of what a complete generator installation may cost.
Unless you only wish to connect your system using extension cords, the
total system cost may well be twice the cost of the gen-set alone.
With respect to ongoing costs: Most handy homeowners can perform
portable generator maintenance, and the parts are inexpensive. Standby
generator maintenance, however, should be done by a professional and
may involve considerable expense—and so would any service calls. You
should factor in those costs.
Also: If you’re installing a transfer switch, you may also wish to consider
factoring in a generator transfer surge protector at the same time. It
would also serve as a whole house surge protector. In addition to
lightning strikes, it protects against surges caused by downed power
lines, power grid switching, and utility line over-voltages. It also protects
against the myriad of daily power fluctuations that over time, although
unnoticed, take their toll on electronic equipment.
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