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With the temperature dropping, 
we will be using more and more 

power on our boats, whether it’s to be 
comfortable living aboard or just to 
keep a boat mildew-free. When you’re 
not underway, shore power is the main 
source of this power, and the issue of 
how best to budget it becomes key. 

There are many ways to balance 
the power you have. Knowing how 
much power you have to play with 
and where it is going, as well as 
what systems or appliances draw big 
loads, all play important parts in this 
equation. Another important part of 
the discussion is how to use other 
power sources to free up some amps.

For the purposes of this article let’s 
assume that you have a single 30-amp 
120-volt shore power source, which 
is the most common. You could be 
fortunate enough to have two 30-amp 
or a single 50-amp source, or even be 
unfortunate enough to have only 15 
amps, but it can be easily scaled.

From that starting point, let’s 
examine what it means to have 30 
amps. Watts is total power. Amps are 
often compared to the flow rate of 
water, whereas volts are compared to 
pressure. The functional equation is 
amps x volts = watts. So for example, 30 
amps x 120 volts = 3600 watts. 

It seems simple, but there are plenty 
of ways to complicate it! To start with, 
not all shore power plugs are created 
equal, and you cannot assume you will 
always have 120 volts. The more amps 
you try to pull over a greater distance, 
the more resistance there is. The more 
resistance, the greater the voltage 
drop. If the volts drop for any reason, 
the amps must go up to maintain the 

same watts. Here’s a real life case: as 
we write this, the power coming into 
our boat is 114 volts at 9 amps, which is 
reduced because of resistance. 

The other limitation to keep in 
mind is that for a continuous load of 
longer than three hours, you should 
not exceed 80% of the breaker rating. 
80% of a 30-amp breaker is 24 amps.

Once you understand some of 
these basic factors and limitations, 
you can start budgeting your power. 
Typically, the large draws are your 
main concern. The “big boys” in the 
power-draw department include 
anything with a heating element: water 
heaters, space heaters, microwaves 
(have no actual heating element but 
draw plenty), toasters, hair dryers, and 
coffee makers - all draw significant 
power. Any one of these will generally 
take up to 1500 watts. Normally you 
won’t be able to use more than two 
such items simultaneously. 

Space heaters can have a very high 
draw, but will have adjustable settings 
to offset their otherwise high power 
usage. We know at least one space 
heater with settings of 500, 750, 1000, 
1250, 1500, and 1750 watts (Figure 
1). In addition to the power setting, 
there will generally be a thermostat. 
The higher you set the thermostat and 
the colder it is, the longer and more 
frequently the heater will run. Other 
than space heaters, water heaters 
(which we will cover later), and some 
AC refrigerators, most other high draw 
items are either on or off, and are not 
normally left on for extended periods.

Don’t overlook all the lower draw 
items either. Refrigeration, which 
typically runs off of the batteries, is a good 
example of a system with comparatively 
low power usage. However, it can run 
24-hours-a-day and thus can use quite a 
bit of a charge in a day. 

Many of the electronics on boats 

run off the batteries, some of which 
you may even use when you’re at the 
dock: lights, refrigeration, navigation 
computer, radar, bilge pump, and 
more. Generally, you won’t be running 
your radar at the dock, but if you use 
it when you are out sailing, the battery 
charger will need to fill the batteries 
back up when you get back to the dock. 
The size of the battery charger governs 
the maximum draw when it is first 
turned on, but it also depends on the 
state of charge of the battery bank. If 
a bank is close to depleted, it will take 
the full charge load for a half hour or 
so; then, it will taper off. 

We tend to turn the battery 
chargers off when we go to sleep so the 
fans don’t run all night. When we turn 
them back on in the morning, like any 
other times after they have been off, 
their draw will be the heaviest. 

As you can see, knowing exactly 
how much power you are using is 
both crucial and difficult to determine 
without an accurate way to measure it. 
The most important thing to know is 
how many amps you are using, since 
this is what will determine if the breaker 
trips and shuts off your power. Volts 

Figure 1: This heater has six power 
settings, the highest of which is 1750 
watts.
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Figure 2: Use a hand held mutimeter to 
measure the quality of the power coming 

in and how much you use.
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are also important to know, however, 
because you will need to know how 
much of a voltage drop there is as your 
amps go up. Of the power coming into 
your boat, the last aspect you will want 
to measure is hertz, which should be 
close to 60 in North America. If it varies 
greatly from this, it would normally 
indicate a problem back at the power 
station. 

You could measure any of these 
with most hand-held multimeters, 

though some don’t measure hertz 
(Figure 2, page 27) or with a dedicated 
amp, volt, or hertz meter. You might 
also consider installing gauges so you 
can monitor the changes as you switch 
circuits on and off. This would most 
logically be located on the AC Panel 
(Figure 3).

The 30-amp breaker on the dock is, 
of course, not the only limiting breaker 
to keep in mind. Most outlets are rated 
for 15 amps and should be protected by 

a 15-amp breaker. There can be many 
outlets protected by a single breaker, 
so you can easily overload a breaker 
for part of your boat’s electrical system 
without tripping the dock breaker. 

A properly set-up electrical panel 
should have a main breaker sized 
to the shore power plug: 30-amp 
for 30 amps, 50-amp for 50 amps  
(Figure 3). Plus, each power circuit 
should have a breaker appropriately 
sized to protect the wiring and 
components in the circuit. 

Some panels are set up so the total 
amperage of the breakers on each 
circuit does not exceed the main. With 
this approach, only the sub-breakers 
will trip under normal circumstances, 
not the main. Alternatively, if you 
desire greater flexibility in how you 
would like to use the available power, 
the total of the sub-breakers might far 
exceed the main. This more flexible 
set-up means, however, that not all the 
circuits can draw their allotted power 
without tripping the main breaker.

Taking all the above into account, 
let’s look at the balancing act to stay 
comfortable on board with dropping 
temperatures. 

The first concern is always a warm 
cabin. An electrical space heater at full 
power should be able to keep at least 
one cabin comfortable, provided it is 
running most of the time and the boat 
has semi-adequate insulation. Max 
power on most heaters is 1500 watts. 
1500 watts at 120 volts is 12.5 amps. 

Our boat is the last one on the dock 
and, consequently, we have the largest 
voltage drop. If we draw 14 amps the 

Figure 3 (left): “A” are amp, hertz, and volt gauges on an AC electrical panel. “B” indicates the main AC breaker on the boat, which 
should match the amperage of the shore power plug.
Figure 4 (middle): An example of a safe, stable oil-filled heater with three power settings and a programmable timer.
Figure 5 (right): AC input and DC output label on power supply for a dehumidifier.
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voltage drops to 117. Remember that 
the safe, continuous load on a breaker 
is 80% of the breaker rating. If we up 
the draw to 26 amps by two heaters, 
the voltage falls to 107. At 107 volts, 
3000 watts (two 1500 watt heaters) 
comes to 28 amps. In other words, it 
would be pushing the limits for us to 
run two space heaters continuously at 
full power for more than three hours, 
and we would have no power left for 
anything else. 

Obviously, adjusting the heater to a 
lower setting will help. Also, the more 
efficient the heater, the more heat you 
can get for the same watts. Oil-filled 
radiators spend no power on a fan, and 
so tend to be more efficient than other 
kinds of heaters. Our preferred space 
heater is easily available, oil-filled, has 
three power settings, is compact and 
stable, and has a timer dial you can 
set to turn on or off every 15 minutes 
(Figure 4).

Water heaters are the other big 
long-term consumer. Though it might 
seem that one only runs periodically - 
cycling on and off as needed to maintain 
the hot water - you don’t know when it 
that will be. Water heaters are almost 
always 1500 watts, using half of your 
30 amps when its running. Any two 
heaters, water or otherwise, will eat up 
most, or all, of a 30-amp circuit. 

Therefore, if you wish to use any 
other big power draw (microwave, 
hair dryer, etc.), you will need to shut 
off one heater for as long as you use it. 
Just remember to turn it back on when 
you are finished! 

Heat is not the only consideration 
for comfort. Lights and any other 
electronics also need electricity. 
Fortunately, they normally need far 
less power. The power supply for the 
computer used to write this article only 
uses 1.6 amps of 120 AC. You can look 
at the sticker on most electronics, high 
or low consumption, to find out their 
power draw (Figure 5). If you keep 
at least one heater on a lower power 
setting, you should have enough for 
your other power needs. 

Once you start adding it all up, 30 
amps is not much to play with. One 
way to help ease the budget crunch is to 
use other power sources for whatever 
load can be powered by them. Propane 
and diesel are the common options. 
They can both be used to heat stoves, 

water and cabins. Some refrigerators 
can be powered by propane. Gasoline 
and diesel can power generators. 

It should be noted that it is 
generally more efficient to use fuel 
for heat instead of using it to generate 
electricity. Electricity from shore power 
is still cheaper to heat your boat, but 
you only have so much.

Because heat is the big power 
sink, insulation becomes paramount. 
Some folks insulate themselves, others 
insulate their boat. Either way, the 
goal is to keep the heat from escaping. 
Curtains on windows, exterior 
window coverings, foam on the hull 

or overhead, and closing off unused 
space will all help to keep the heat in 
the space you are in.

Now that we know how much 
power we can safely use, we can better 
allocate it to making our boat as warm 
and cozy as possible. And what could 
be better than getting back from an 
invigorating winter sail, curling up in 
your cozy cabin, and planning the next 
one.

Jack and Alex Wilken are experienced 
boat builders and have cruised extensively. 
They hold USCG Captain’s Licenses and 
are the owners of Seattle Boat Works. 
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