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Balancing loads with priorities

1



16 Trojan FLA Batteries (370Ah) 48 volt system

We began with a 2012 Nissan Leaf and 16 FLA batteries.

• For 5 years we had approximately 5kW of PV and 
740Ah of house batteries to work with.

• The car had 4 times the energy storage of the 
house. The propane generator ran often through 
the winter. We never charged the car at home.

2012 Nissan Leaf

In Japan the 2012 Leaf had an optional 

bidirectional power system
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Growth and the unknowns of “new” technology

Aquion aqueous salt water batteries 

• In 2017 we built an addition and needed more PV and 
battery power. We wanted to find a less toxic battery 
than Lead Acid or Lithium and discovered Aquion, a 
company founded in 2014 making Salt Water Aquious 
batteries. 

• We added 10 Aquion 48S 2.2kWh batteries along with 
our original 16 FLA 370Ah batteries. We also added 
22 PV panels and maintained two separate power 
distribution panels with a series of switches to keep 
the system flexible. When our lead acid batteries 
began to fail we decided to replace them with more 
Aquions. We learned that Aquion had gone out of 
business. At the time we felt the Aquions were 
performing well but were just suited for the general 
market, so we searched and found a small stock pile 
in Canada. We bought 14 more. 24 total, increasing 
our capacity to about 48kWh. (24 useable)

24 Aquion 2.2kWh batteries (48kWh)

2 separate systems for ease in modification
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Add the Tesla Model 3 to the mix
In 2019 we replaced our 2004 Prius with the Tesla

• Our 2004 Prius was dying and we 
felt we needed an All Wheel Drive 
vehicle due to NH snow and our 1/2 
mile uphill driveway. At that time 
Tesla Model 3 was the only viable 
AWD EV on the market. At this 
point in time there was only one 
public charging station within 20 
miles of us. It was 7kW, i.e. fairly 
slow. The nearest Supercharger 
was/is 35 miles away. We spent a 
lot of time calculating, mapping and 
driving to charge stations… Our two EVs charging at a public 7kW charger
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2020 we add the Electric Tractor
Solectrac 25G joins the scene

• Using 3 EVs with only PV and 
48kWh of batteries created lots of 
juggling situations. We constantly 
had to keep an eye on what had 
power and what needed it. From 
laundry to travel needs we tried to 
keep it all ready.

• We had 118kWh of batteries in our 
vehicles and only 48kWh in the 
house. We needed a way to share 
the power.

2012 Nissan Leaf (23kW), Solectrac 25G(23kW), Tesla Model 3 (72kW)
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Bring in the new, recycling the old.
Sending the Salt water batteries off to Battery Recyclers of America

• The Aquion batteries began to fail in the winter of 2022. The decline was fast 
and needed to be addressed. We decided on Fortress eVault Max 18.5kWh 
LiFePo batteries. We started with 3 and then added 3 more. 6 X 18.5 = 111kWh 
total. They claim potentially 6,000 cycles (at 80/20 SoC) and a 15 year life 
expectancy.

• To dispose of the salt water batteries we found Battery Recyclers of America. At 
first they quoted us a fee of $1/pound ($6,000) to take the batteries away. After a 
few phone calls, they did some research and changed the offer to paying us 
10¢/pound and they covered the shipping. So, we got a check for $600. They 
base their prices on recyclability and value of materials. They had a hard time 
figuring out the salt water batteries. The business was established in 2009.
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https://www.batteryrecyclersofamerica.com


Finally 6 Fortress eVault Max 18.5kWh 

batteries (110 kWh) Aquions gone.

First three eVaults sharing the load with the 

Aquions
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48 Aquion batteries ready for pickup

Loading Aquions into the F150 for recycling



Bi-Directional Thoughts

• It is frustrating when the house batteries are depleting while the car sits in the 
garage full.

• We had read back in 2012 that Nissan of Japan was installing a bi-directional 
charging system in the Japanese market but they never introduced it in the 
US. 

• We spoke with the Canadian company dc bel about their bi-directional 
charging station but they don’t offer an off-grid option. 

• We had read the literature on the F150’s potential power sharing. We called 
SunRun and leaned their set up was not available for off-grid sites.
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https://www.dcbel.energy


The F150 Lightning added December 2022
We lucked into an orphaned F150 

• The bidirectional power of the F150 made the choice 
easy for us. It provides a maximum 9.6kW at 240v 
and/or 2.4kW at 120v (for reference; our house 
inverters provide 6.8kW each). The main battery pack 
stores approximately 92kWh. There are currently two 
ways to use the F150 as backup power.

• 1.) Pay $3-5k for a wall unit from SunRun that will 
oversee the power of the house and truck and act as 
transfer switch in the event of power failure. (Not 
available for off-grid)

• 2.) Use the 240v outlet in the truck bed and connect it 
to a transfer switch and use it as you would any back 
up generator. Our option!

• Now we have 110kWh in the house and 185kWh in the 
vehicles of which we can bi-directionally access the 
92kWh of the F150.

92kWh of battery with potential tp power the house
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Bidirectional power
Using our F150 to power the house

• Our first step was to test to see if it would work. 
We ran an extension cord out of the 240v outlet 
in the truck bed to the AC1 input of our Schneider 
XW+ inverter, turned it on and bingo, the truck 
was powering the house. We learned that the 
AC1 input was intended for grid power which is 
much more stable than the F150’s 240v output.

• This system will ultimately be wired to the AC2 
where the generator normally comes in and will 
be connected to a transfer switch in the garage. 
We’ll be able to choose between the F150 and 
the generator as back-up power sources. We’re 
scheduled for our electrician to make the 
connections.

F150 has 9.6kW of power 

available through the 240v 

outlet in the bed.
F150 Control Screen10



Ford/SunRun integrated charging system
Charging your truck and powering your house 

• Ford/Sunrun 

• YouTube advertisement
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Battery Comparison 
FLA v. Salt Water v. LiFePo
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solcast.com.au website for PV forecasting

http://solcast.com.au
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