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In a recent exercise I listed all the lithium-
ion batteries in my home—phone, com-

puters, smoke alarms, electric lawnmower, 
weed whacker, spares in my desk and 
kitchen drawers—a couple dozen. Fortu-
nately, my homeowner’s insurance policy 
is silent on the subject of lithium-ion bat-
teries. In contrast, I’ve heard anecdotes of 
marine insurance companies denying cov-
erage for boats with lithium-ion batteries. 

Why are boats being treated differently?
A couple of reasons come to mind. The 

first is scale. The batteries in my house are 
a few watt-hours, and if one were to catch 
fire, I could likely deal with it. The larg-
est—my lawnmower—is 420 Wh. The 
lithium-ion battery bank in my boat is 7.5 
kW—almost 20 times the capacity of the 
lawnmower battery—and if it catches fire, 
I will likely lose the whole boat. But, if I 
could afford a Tesla, most insurance pro-
viders would have no qualms about me 
parking its 80-kWh battery pack in my 
garage. So, I think we can discount scale. 

The second problem I see with our 
boats is the likelihood of operating lith-
ium-ion batteries outside their safe oper-
ating envelope (SOE). For example, they 
have significant temperature constraints 
at the low end (subfreezing) and the high 
end. We are unlikely to push these limits 
with small batteries at home, whereas 
they can easily be exceeded on a boat 
operating in a cold or a hot climate. Also, 
electric car batteries have active thermal 
management (heating and cooling) to 
keep them within the SOE. In contrast, 
I’m unaware of any lithium-ion batteries 
sold for recreational marine use that have 
active thermal management. Instead, they 
rely on a battery management system 
(BMS) to shut the battery down if the 
thermal limits are approached. The same 
goes for other critical parameters such as 
overcharging and overdischarging. In 
short, the BMS is essential safety equip-
ment on marine systems.

Here’s the crux of the matter: In most 
lithium-ion battery applications I can think 
of, the battery manufacturer reasonably 
assumes users will not modify the equip-
ment and battery-operating characteris-
tics. Not so in recreational boats, where 

most lithium-ion batteries are installed by 
boat dealers or in the aftermarket, not by 
the boatbuilder, meaning there is little 
control over the process. And there’s a 
high probability that over the boat’s life, 
owners will make additional modifica-
tions, including to equipment—alterna-
tors, voltage regulators, battery chargers, 
inverters, etc.—that can compromise the 
safe operation of these batteries.

Ideally, lithium-ion batteries for recre-
ational boats, including the BMS, should 
be constructed to accommodate signifi-
cant potential environmental and owner 
abuse. Their installation should also 
require compliance with clear manufac-
turer instructions that prevent operating 
outside their SOE. In the current market, 
construction and installation require-
ments are problematic. Many lithium-ion 
battery manufacturers who jump into the 
boat market have little or no prior marine 
experience and often have a limited under-
standing of the duty cycles, operating 
environment, and abuse potential.

This dynamic isn’t new. When we first 
put gasoline engines in boats, we burned 
some up. When we put propane systems 
on boats, we blew some up. Lead-acid bat-
teries can vent explosive gases and also 
blow up. We figured out how to make all 
these installations more or less safe and 
enshrined that knowledge in various stan-
dards, notably those promulgated by the 
U.S. Coast Guard and the American Boat 
& Yacht Council (ABYC). 

Now we need clear standards that apply 
to the use of lithium-ion batteries in recre-
ational boating. Unfortunately, this is not 
easy. Unlike most of our other standards, 
which focus almost entirely on the wiring 
and plumbing of safe system installations, 
lithium-ion batteries rely significantly on 
the complex electronics and associated dis-
connect devices embedded in the BMS. For 
those we are dependent on the battery 
manufacturer adequately and reliably 
addressing the possible failure modes. 
Because of the unique role that battery con-
struction and BMS play in ensuring the 
safety of lithium-ion batteries, any stan-
dard must include prescriptions that go 
well beyond installation instructions.

Fortunately, the existing UL and Euro-
pean standards can guide us. These include 
varying levels of abuse-testing, which can 
be tailored to address the consequences of 
most things that could go wrong in a boat, 
including the results of installer and opera-
tor errors and abuse. We can adapt these 
standards, and add to them, to deal with 
the unique context and installation chal-
lenges of recreational boating.

The ABYC has been working on this for 
some time. A Technical Information Report 
(TIR) was released in 2020 and is being 
tightened up into a full-blown standard 
that should be available for public com-
ment in 2022. A core discussion has been 
to what extent some of the more rigorous 
abuse-testing in existing standards should 
be adopted by the ABYC, and whether to 
require independent third-party testing to 
confirm compliance with these standards.

As we move forward with the energy 
systems on our boats, lithium-ion batter-
ies are an ever more essential component. 
I would hate to see insurance companies 
become technology blockers through what 
may be a knee-jerk reaction to overhyped 
lithium-ion fire stories. If insurers actively 
engage with writing the standards, their 
knowledge and perspectives can be baked 
into the emerging guidelines. Insurers can 
then confidently require compliance, as 
they do with other onboard systems. We 
can collectively reinforce safety for the 
boating public and minimize insurance 
claims, without stifling innovation.

As we are not seeing a rash of lithium-
ion catastrophes, I see no need for insurers 
to jump the gun and ban the batteries. 
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