
LiFePO4 Battery Bank

In October of 2018 the traditional lead acid battery bank was replaced with a modern LiFePO4 (LFP) lithium based 
battery bank. During the design and installation every effort was made to ensure a safe and simple battery and 
management system was installed. This document will serve as an “as built” documentation for all the affected 
systems. 

Before reading the rest of this document, please understand that these batteries are completely different than 
traditional lead acid, AGM or GEL batteries. The concepts and rules about those banks is not transferable to an LFP 
bank. 

Care and Maintenance
Due to the relatively new nature of LFP cells used in house banks, there are conflicting opinions as to the care and 
maintenance to ensure maximum longevity. A quick search of the internet will reveal literally 100s of opinions in 
various off-grid, RV and boating forums. As is usual in online forums many of those opinions have zero basis in 
facts, just rehashes of things read elsewhere (usually incorrect). However, mixed within that information is some 
true and valuable data. After 3 years of research including reading white papers, talking with professionals and 
interviewing owners of boats actually using these cells, this was the design criteria for this system.

 Fully programmable primary charge sources

 Conservative charge voltages (3.45V/cell or 13.8V pack voltage)

 Conservative float voltage (13.4V pack voltage while in use)

 Conservative bottom voltage (12.6V alarms) 

 No long term floating when on shore power for long periods

 Battery Management System that offers protection in the event of a failure

Lets explain some of those bullet points to make it a little more clear. First, the systems primary charging source is 
the solar arrays. The solar arrays are connected to Victron MPPT controllers that are set with the conservative 
charging and float voltages. %90 of the electricity needs are met by solar

The only other charging source is a house charger (shore power charger) that while not programmable will only 
take the pack to 13.8V. This house charger is only run under supervision and only on rare occasions where solar 
doesn’t provide enough power. 

The primary Volvo engines do not charge the house bank. The alternators on both Volvo engines only charge their 
respective starting batteries. There is a manual override at the helm to allow charging in the event of an 
emergency or boosting of the motors from the house bank.

Finally, the house charger is completely turned off when connected to shore power for long periods of time. 
Although the boat may be plugged in, only the 120V outlets are powered. The 12V systems are still powered by 
solar and the LFP battery bank. 

So in essence the system mostly takes care of itself while out cruising and living on anchor. The solar arrays 
provide enough power %90 of the time and automatically charge the batteries. On the 10% of days where the solar
array cannot provide enough power, then the house charger is used with a Honda 2000 to add some amp-hours 
back. Using the Victron battery monitor gives a very accurate idea of how many amp-hours need replacing. The 



generator and house charger are run until the batteries are back to %90ish. Its very simple and you never have to 
worry about taking the battery bank back to %100 as that is actually detrimental to the life of LFP banks. 

NOTE – The wind generator does not have a controller suitable for charging LFP. Like the house charger, it can be 
run under supervision to add amp hours on cloudy days. However, It is usually tied off and disabled as the solar 
provides more than enough energy for the boat needs. 

Battery Bank and BMS
Battery

 4 X 400Ah 3.2V Winston prismatic LiFePO4 cells (LFP400AHA). 

BMS

1 X EV Power BMS Control Board (BCU-MICRO-08B)

4 X EV Power Cell Module (CBM400)

Blue Sea Systems ML-RBS 7700 Latching Relay



Connections and Buss Bars. 

Design and connection schematic

Charging Buss bar Schematic



Alternator Connection Schematic


