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

* For 5 years we had approximately 5kW of PV and
/40Ah 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.

n Japan _the 2_012 Leaf had an optional 16 Trojan FLA Batteries (370Ah) 48 volt system
bidirectional power system



Growth and the unknowns of “new” technology

Aquion aqueous salt water batteries

* |[n 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 Aguion, 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 Agquions 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)

2 separate systems for ease in modification



Add the Tesla Model 3 to the mix

In 2019 we replaced our 2004 Prius with the Tesla

* Qur 2004 Prius was dying and we
felt we needed an All Wheel Drive
vehicle due to NH snow and our 1
mile uphill driveway. At that time
Tesla Model 3 was the only viable
AWD EV on the market. At this

oint 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 an oo
driVing tO Charge StatiOnS' - I * ( carger




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
lJaundry 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.
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2012 Nissan Leaf (23kW), Solectrac 25G(23kW), Tesla Model 3 (72kW)



Bring In the new, recycling the old.

Sending the Salt water batteries off to Battery Recyclers of America

* The Aqguion 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
LiIFePo 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 A\
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.


https://www.batteryrecyclersofamerica.com
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First three eVaults sharing the load with the
Aquion
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Finally 6 Fortress eVault Max 18.5kWh
batteries (110 kWh) Aquions gone.

48 Aquion batteries ready for pickup



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 Iin the
US.

We spoke with the Canadian company 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.


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.




Bidirectional power

Using our F150 to power the house

* Qur 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.
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CONTROLS SETTINGS
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F;‘g?*f PRO POWER ONBOARD
Drive Modes

DO
Camera

O

Access

Frunk/Cabin:

Pro Power
Onboard Pro Power Reserve

Outlets will turn off at the selected value.

F150 Control Screen

F150 has 9.6kW of power
available through the 240v
outlet in the bed.



Ford/SunRun Integrated charging system

Charging your truck and powering your house

* Ford/Sunrun

* YouTube advertisement




Battery Comparison
FLA v. Salt Water v. LiIFePo

L16RE-B DATA SHEET Aspen 48S-2 2 Batterv § AQUION FORTRESS

BATTEARY COMPANY 2 s ot . i e ‘ evaultMax 18.5 thhlum Battery Storage

PRODUCT SPECIFICATION SHEET

MODEL: L16RE-B with Bayonet Cap ] - Aquion Energy's Aspen 485-2.2 battery is a modular building block for clean energy storage systems.
' Based on Aquion's safe, clean, and sustainable Aqueous Hybrid lon (AHI™) technology, the Aspen 485-2.2 EVAULT MAX 18.5 LITHIUM BATTERY STORAGE t

DIMENSIONS: inches (mm) : : . . PR : :
) RESERIES is engineered to meet Cradle to Cradle certification standards. Designed for years of hassle-free operation The newest innovative Lithium fron Phasphate battery from Fortress Power is the

BATTERY: Flooded/wet lead-acid battery - in stationary, long-duration applications, AHI batteries are optimized for storing energy for residential, off- "esjlde.nhaltaﬂd c;:"-'vr'ner cial needs. Scalable up to 3T0kWh with a serviceable top cover au;:».:-:'s!'.o n'x.atl;.e "-5'..31.3[1-31: of t!n:s battery s{u“'vpl-':
. - ¥ = . K o iis and worry free. The eVa C couple ! 1d works for many applications that reguire selar storage, including
grid, and microgrid applications. The Aspen 485-2.2 delivers an unmatched combination of performance, g T T i Y APRECRaNS TS e = el g

n St 1o name a few.

COLOR: Maroon {case/cover) . safety, and environmental sustainability in a cost-effective battery platform.
The eVault Max 18.5 is The Largest Single Residential Battery On The Market!
MATERIAL: Polypropylene
. Safe Lithium lron Phosphate Technology (LiFeP04) « Intelligent Digital Processor Based BMS
PRODUCT PERFORMANCE . « Advanced cell level monitoring and balancing
« IP55 Aluminumn industrial Grade Enclosure

Loop
« Scalable from 18.5 kWh - 370 kiwh « Touch screen LCD performance display

Teating performad at 30°C

Embodied Charge Current (A)

| ChageCurrent(d) |
e+ A N SR | N

y &0t

B o« 1,788 1,600 1,430 1.246 . - Commricaton Pratocd e

GRouP Type
st SHrRate 0HrRate | 100HIRwe | 16OHrRae Lengn Whth Helght'

6 VOLT DEEP CYCLE BATTERY

¢10 24 7O 1710006 14504 134541

1,858 1,695 1,525 1,197

p R : 4 Nommal Voltage 512V | Dimension:
PRODUCT SPECIFICATION WITH T2 TECHNOLOGY™ BN 2358 2204 1963 1725 1478 S == |
80 TR CAPACITY " hamp-Hoses JAH) ENERGY (kWH) | TERMINAL DIMENSIONS " tnches (] WaGHT s % B :o0 1,993 1,839 1,617 1,387 . Rated 0.5 (160 18,43 KW | weight
a é

Self-Discharge

Maximum Allowed Macules in #a

Jehwer when Jachargnd o & ComTane e o1 8¢

T o Gapncity (An)_ | R (0

e p Yt B s 44.0 39.4 35.4 31.0 :

ﬁg B s 1.9 37.5 33.7 29.5 . :“F"”:JH ik = ; ionis UL1642, ULIYT3, UL9540

CHARGING INSTRUCTIONS i n 44.7 40.7 36.4 127 28.6 . W"_l"m'”‘_“;":": r.:'w;»' i,.;::.:)., [Shopng R
CHARGER VOLTAGE SETTINGS (AT 77°F/25°C) L e IS o s ms sz 2 A | Clazatcator UN 38.. UN 3480 Class 9
SystemVoltage | &V BT 10 [ 38.2 34.2 30.6 26.8 [

LE-MY (PAm
Daily Charge 7 7 144 - 7 2 194 - 441 76-588 a0 = | Bulkk + Absort Charge

Recommended Continuous Discharge 1504 (746 KW) | A T
| Absorh Time

Rate

620 P OPERATION & PERFORMANCE PHYSICAL CHARACTERISTICS Peak Continuous Discharge Rate 160A (9.2 KW)

Do not install or charge batteries in a sealed or non-ventilated compartment, Constant Y al E arg 2.2 kWh Helaht 935 mm \’5b8 n Maximum Surge Power Rate 2004 (10 2%W 105)

| Elast Charns )
| Float Charge 24V

| Inverter Charging 2 Stage / No Float

under or avercharging wil damage the battery and shorten its life as with ary battery = = x { Egualization No equalization {typical)
avs A\ ¢ . lecommended Low Yoltage Disconnect BV A ST RS
48V W 330mm(13.07 Hecommended Low Yollage Uisconne Ly 54 6V tor 10 seconds (rare)

»

Battery Laow Yoltage Protection <46V Bap oo e e ey e
x . o o1=s | lemperature Lompeansation one

3,000 cycles {to 70% retained capacity) Deptl 310 mm (12.27) Pexidan bl el e

CHARGING TEMPERATURE COMPENSATION

55°C) above o below 77°F (25°C) (add 028 VPC for every Ambient Operating Te rature -5°Ct0 40°C Weig 118 kg (260 Ibs)

D28 VPC for every 10°F (5

10°F {5.55°C) below 77°F and subtract 028 VWC for every 10°C abave 77°F) Voltage Rz ; 40.0to59.5V

CERTIFICATIONS

'k Powe 1.0kW ;
Sustainabllity Cradle to Cradle Certified™ Bronze product Discharge Temperature -4 (-20°C ~ 60°C «@]Dm & B @\
OPERATIONAL DATA Continuous Curren 20A e e to A

UL recegnized wertek
Operating Temperature Self-discharge Usable Depth of C 100% - Storage Temperature & momhs 14°F ~ T7°F
CE CE marked N ' ' A

I REC MK Cepamcing on WARRANTY Modified ISTA 3H

ﬂOf.‘QP temperature conditions
8 years: 5 years full + 3 years prorated ating IP22 mmnm“m
Sales@FortressPower.com - 877-497-6937 . 505 Keystone Road, Southampton, PA 18966, USA

4°F 1o 113°F (-20°C 1o +45°C) At temperatures 3 months

5
below 32°F (0°C) mantain a state of charge

greater than &09%:.




Graph: Live and Forecasts  SOlcast.com.au website for PV forecasting Wed 8/16 Thu 8/17 Fri 8/18 Sat 8/19 Sun 8/20 Mon 8/21 Tue 8/22 Wed
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http://solcast.com.au
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