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Electrically Re-powering an Old Boat 
Gene Jurrens, MTOA Member 1093 

Motorsailer Sojourn (40 foot Island Trader) 
 
Abstract: I’ve always been in awe of the electrical system on Sojourn thanks to the previous and original 
owner of the boat (thanks Joe!). Every time I read an article about what a boat should have or be able to 
do electrically, it’s already there. Then I had an event which forced me to make a significant update. I’d 
like to share that experience with you along with some how-to tips in replacing and securing new house 
batteries in a trawler style engine room.  
 

Photos of M/S Sojourn, the host of my new retrofitted house battery system: 

             
 

 
What Happened? 
Every spring, before the boat is moved from winter storage “on the hard” to her slip in the water, I sit in the 
engine room and perform my ritual baking soda solution and wire brush routine on all the house battery 
terminals and cable ends. I have two twelve volt banks each of which is composed of two six volt golf cart 
(electric vehicle) batteries in series. These batteries have never been out of the boat in over ten years that 
I’ve owned the boat. When I began working on battery one in bank two, it fell through the engine room 
floor! The first thing I did was to ensure that the battery itself was intact. Thankfully it was.  
 
Horror Stories 
Going into this project, safety was foremost in my mind, and I suggest that it be in yours as well any time 
you work near batteries of significant capacity. I personally know two people who have been either 
seriously injured, or were lucky enough to only have serious damage to their boat as a result of careless 
handling of batteries. First, there was Garth who has a beautiful thirty-nine foot Hallberg-Rassy sailing 
yacht. Since the boat was built in Sweden, of course it has European style batteries that have their opposing 
terminals closer together than in the convention in the U.S. Garth was lying on the floor of his salon 
changing the oil in his engine. He dropped a wrench on top of his (temporarily) uncovered battery posts. 
One of his house batteries literally exploded, damaging a second. More significantly, this explosion, caused 
by a direct short across his battery threw extremely acidic electrolyte from the battery up into his salon. 
Fortunately, Garth realized what was happening as the wrench fell and rolled out of harm’s way not a 
moment too soon. The only damage was to his overhead cabin liner, cabin sole and some nearby cushions.  
 
Less fortunate was Bernie. We saw the same scenario above replayed in Bernie’s boat; however, he was not 
quite so lucky. He took a direct hit of exploding electrolyte (acid) to his face resulting in heavy scarring and 
almost total permanent deafness. Between the time that this tragic incident occurred and the time of his 
death only a few short years later, Bernie was never the same, his life tragically altered forever. Because of 
these two incidents involving personal acquaintances, I treat all activity anywhere near powerful batteries 
with the same fear and respect I show to any activity associated with chain saws, table saws and firearms, 
and strongly suggest that you do as well.  
 
The Accepted Standards 
First, I think it is important that we learn from what others have learned. We can do this by paying attention 
to the rules with respect to mounting batteries according to two of the most respected standards today. My 
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guideposts were the United States Coast Guard (my Alma Mater)1 and the American Boat and Yacht 
Council2.  
Here are the basics: make sure that the batteries are not able to move around and make sure they are 
covered. You will need ample clearance above the boxes to insert and remove the batteries, obviously, but 
additionally, if there is any conductive material within twelve inches of the top of your battery boxes, such 
as a metal furnace duct in my installation, it must be coated with an insulating material. This is because 
there is danger of that metal coming in contact with the battery terminals when the battery is being removed 
which could result in an explosive situation such as a direct short as referenced in both of my horror stories. 
This will meet essentially all the standards, but you can read these standards on line in their entirety, and I 
encourage you to do so if you are thinking of tackling a similar electrical re-powering project.  
 
The Size of the Problem 
Thank goodness the only issue was rot from years of captive moisture in a portion of the floor below the 
wooden battery boxes that were directly laminated to the engine room floor and walls. This rot was likely 
the result of years of baking soda and water dripping into the wooden battery boxes and onto the wooden 
engine room floor beneath the boxes. Since my batteries were at least twelve years old and have never been 
out of the boat, while they were still going pretty strong, I thought I would replace them while I had them 
out of the boat for engine room floor repairs.  
 
Removing the Old Batteries 
Since my aching back has seen better days, I needed to get the old batteries out of the boat with the least 
risk of injury and minimum effort. Imagine sitting on your butt with your legs stretched out in front of you. 
Now reach forward past your feet at shoulder height and imagine picking up a seventy-five pound battery 
with your arms fully extended. You must lift it from just slightly below shoulder height to above shoulder 
height. Now slide the battery over the rim of its enclosure and bring it toward you to rest on your extended 
knees. You must now raise it close to your chest and set it next to your left hip. That’s all there is to it. Oh 
yeah, you must do this four times, and with minimal clearance between the edges of the batteries and the 
wooden boxes surrounding them that are permanently affixed to the floor. The lifesaver for me here was a 
battery carrying handle that you can buy at any automotive parts store for ten dollars. This is a plastic 
handle with metal ends that fit over and grab the battery posts. This little gadget was essential, and made 
the job doable.  
 
Removing the Rotten Stuff 
I contemplated long and hard how to fix this 
problem. First, I had to get all the rotten wood 
out of the boat. Then I’d need to build some 
strong new battery boxes. And last, I’d need to 
get the batteries back into the boat. So I took it 
one step at a time. If I found just rotten 
floorboards, but the stringers and beams 
underneath were still solid, I’d be lucky. 
Otherwise, I had a much larger job ahead of me. 
After taking a rubber mallet to the existing 
wooden boxes, which appeared mostly solid 
except for the bottom several inches that had 
clearly been weakened by liquid saturation of 
some sort, I was able to beat those boxes into 
submissive pieces (see the photo).  

 
Also visible in this first photo is a couple of rather sharp pry bars. I used these to pry up any floor sections 
that were not absolutely solid. I also used these to aggressively probe the stringers laminated to the hull and 
the beams that went from outboard on the hull to the large stringer inboard to which the engine mounts are 

                                                 
1 USCG Code of Federal Regulations Title 33, Subpart I, Part 183.420 
2 ABYC Standards and Recommended Practices for small craft, section E-10.7 
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secured. To my great relief, only an eighteen inch by twenty inch section of engine room floor directly 
under the wooden battery boxes was rotten as is obvious in the photo below. The rest of the floor was very 
solid as were the stringers and beams! Whew! I guess this means that my engine won’t be dropping through 
the bottom of my hull any time soon. Now that would make for a discouraging voyage! 
 
Fixing the Floor 
My next priority was to create a very strong simple 
and secure battery platform. I had quite a bit of room 
in the forward port corner of the engine room. Now 
that the rotten stuff had all been carefully removed 
(hammered, pried, scraped & vacuumed with a small 
shop vacuum), including removal of all old acoustical 
tile on the bulkheads (which is partially why our red 
lion purrs like a kitten up top). I had solid support 
longitudinally outboard and transversally inboard, 
with an irregular but a roughly rectangular absence of 
floor between those stringers and beams (the edges of 
solid wood, which appeared to be ¾” plywood, all 
terminated over the top of the beams around the 
edges of the hole). Rather than utilize tools that I didn’t have in a confined space to turn that hole into a 
clean rectangle and then scarf in ¾” plywood flush to the old floor, I decided to take a few liberties to make 
this job simpler with the result even stronger than the original material.  
 
Toward that end, I decided to bolt new floor material on top of and overlapped with the old solid floor 
material, stringers and beams, but first, I needed to shim the tops of the stringers and beams up ¾” so as to 
be flush with the old but sturdy floor material. As I thought about this, I wanted to “cap” the stringers and 
beam with a material that was absolutely impervious to battery acid in the unlikely event that electrolyte 
ever made its way through my new floor board and battery boxes in the future. To achieve this, I cut some 
scrap ¾” King Starboard, a high density polyethylene plastic marine building material (sold at West 
Marine, Defender Industries, etc.) into strips and screwed this material to all stringer and beam surfaces 
from which floor board material had been removed. I now had a flush surface extending across solid floor 
board, solid stringers and solid beams (see the white 
plastic in this photo).  
 
For the new floor board material, I had a 4’ x 4’ piece 
of ¾” plywood. I figured that if ¾” was good, two 
laminations of ¾” would be better, and three ¾” 
laminations would be even better, and I’d use up my 
chunk of plywood that was taking up space in my 
garage! So I measured the hole in the engine room floor 
and added dimensions that would give the new floor 
board section as much as ten inches of overlap with the 
old solid floor, stringers and beam. I also dimensioned 
this new piece of floor such that it was rather tightly 
wedged between the outboard engine room bulkhead 
and the gigantic stringer to which the port side of the engine is mounted. After a couple of tries for fit and 
trimming with circular saw and saber saw on the dock steps, I had the fit that I wanted. I then cut two 
identical pieces which almost exactly used up my chunk of plywood. Then I used a waterproof glue to 
laminate the three pieces together.  
 
After slathering glue on the surface and putting the pieces face to face, obviously every C-clamp I owned 
was put into service until the glue dried. I then took a belt sander to the edges to quickly grind off most of 
the excess glue drips that had squeezed out. A batch of West System epoxy and a couple of foam brushes 
were pressed into service to saturate all surfaces of this now impressive hunk of wood. Once cured, I 
scrubbed the epoxy with soap and water to remove the amine blush which would prevent paint from 
sticking if not removed (you really can’t see or feel this blush other than it feels slightly waxy to the touch). 
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Once thoroughly dried, I then primed the wood on all sides followed by two coats of Interlux BrightSide 
polyurethane paint with some non-skid material mixed into the top surface.  
 
In retrospect, I really didn’t need a floor board that was 2-1/4” thick, and one or two layers of ¾” plywood 
would have been plenty, but this new chunk of floor board is truly impressive! It certainly achieved my 
goals of simple and strong!  I then bolted this 
entire assembly in place over the top of and well 
into the plastic-lined stringers and over the top of 
the hole overlapping the solid wood on all sides 
with three inch stainless home outdoor deck 
screws. These fasteners are of good quality, 
cheap and effective.  
 
So now that I had a solid floor on which to build, 
I needed to decide whether to re-create wooden 
battery boxes similar to the old ones, which 
meant a good deal of custom wood work in the 
engine room, or to buy high quality prefabricated 
battery boxes that would greatly simplify 
installation, and probably not much more expensive than building, waterproofing and painting wooden 
boxes. I wanted to find a very high quality set of boxes that would pass muster the next time my vessel was 
surveyed, so I decided to look at some boxes made 
by Blue Sea Systems. A knowledgeable friend 
suggested this approach. I’m very glad that he did 
(thanks Jim!).  
 
Blue Sea Systems made three sizes of battery 
boxes designed respectively for 8-D batteries, 4-D 
batteries, and twin golf cart batteries.  Each 
dictated not only the size of batteries that will fit 
inside the box, but also their orientation. For 
example, the twin golf cart battery box dictates that 
the batteries will fit side by side, where two golf 
cart batteries could also fit into the 4-D box, but 
their orientation would be end to end (see the illustrations). Unfortunately, Blue Sea Systems no longer 
offers these boxes, but other vendors do.   
 
I chose to use two of their 4-D battery boxes since this would allow me to duplicate my original physical 
battery layout. These boxes cost $75 each for a total 
of $150. Using the 4-D boxes did yield a bit extra 
room around the batteries that was easily shimmed 
with some pieces of closed cell foam to prevent 
battery movement within the boxes, but if I or a 
subsequent owner of my boat ever decided to convert 
to 4Ds, the boxes would work perfectly.  
 
Because I adapted the 4-D boxes to hold two golf cart 
batteries each, primarily because I wanted to use my 
existing battery cables which forced the configuration 
you see in the four battery illustration, it was 
necessary to adapt the 4-D boxes to this application. 
To do so, I cut one custom hole in each box to allow 
my existing cables to run to the batteries. I did this with a saber saw and filed the edges of these holes 
clean. Another important point as you look at the dimensions of the boxes on the web site is that all are 
significantly wider and longer at their bases than on top. Be sure to plan for the largest dimension as that is 
how much floor space you will need to mount the boxes.  
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These boxes also boast of a “direct restraint system” which means two things. First, they are designed such 
that you can bolt the boxes to the floor from outside the box (4 bolts per box – one on each corner). In this 
way, the water-tight integrity of the box is not violated by mounting it. Second, each box has a lid with 
captive thumb screws that can’t get lost in the bilge when removing the lid to check electrolyte, add water 
or to connect or disconnect cables such as for winter storage. The interior of the boxes also feature recesses 
in the bottom to keep any spilled electrolyte contained and away from the bottom of the battery.  All in all, 
a very clean and easy to install design. Best of all, they pass both USCG and ABYC standards if mounted 
according to the instructions that come with the boxes.  
 
A couple of my safety practices that I would offer for your consideration. First, when using a box end 
wrench around the battery terminals, I use one that is too short to reach across both terminals at the same 
time. Also, I always keep the covers on the battery boxes except when servicing the batteries. If you don’t 
have covered battery boxes, you must have plastic (non-conductive) covers at least over the terminals, and 
the batteries must be mechanically strapped down.  
 
See the photographs of the new 4-D boxes 
mounted on the new floor section containing 
the new batteries with the covers not yet 
installed.  
 
For the new batteries, I chose six volt 225 
Amp-Hour (AH) Trojan electric vehicle 
batteries, model T105 (the same batteries I 
have in my golf cart). In 2005, I purchased 
these at the local Batteries Plus store for $105 
each ($210 per 12 volt bank), or a total of 
$420 for all four. The advantage of buying 
them locally, of course, is completely avoiding 
costly shipping charges to ship over two 
hundred fifty pounds of batteries! The only 
disadvantage of using these particular batteries 
was that they have two molded-in battery strap slots on top of each battery. In order for the lids of the 
boxes to fit over the batteries, I needed to nip off the outboard strap slot on each battery in order for the top 
to fit onto the box. Before I did this, I checked with the retailer to ensure this would not void the warranty. 
They assured me that it would not. A three minute procedure with a side cutter achieved the task handily.   
 
My next project will be to relocate the several accessory wires that are attached directly to the battery posts 
(see the small yellow and red wires in the photo) and move them to an outboard connector bar which is also 
part of compliance with the ABYC code.  
 
Note that with the covers off the boxes, the battery posts are exposed, presenting a potential hazard. This 
surfaces the one disadvantage of the covered box approach. Each time I wish to service the batteries and 
remove the box covers, I create a potential shorting hazard by exposing the battery terminals. The 
alternative is to only have the posts themselves covered with small plastic terminal covers. In this way, you 
could still add water to battery cells, for example, with the posts still protected; however, in lieu of a cover, 
you would then need to strap the batteries down as 
mentioned earlier.  

 
Illustrated here is what the box looks like with its cover on 
and secured with the captive thumb screws.   
 
Summary 
For less than $600, utilizing a few on-hand supplies, I was 
able to completely re-power my boat’s house batteries 
with two battery banks totaling 450 AH of capacity in a 
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manner that should pass any inspection nicely once the project is completed. I am confident that this was an 
affordable but top quality retrofit to my existing installation. I was very nervous about tackling this project 
initially, but once stumbling onto the idea of using these industrial-strength prefabricated boxes, my fears 
melted away, and I completed this project with confidence. So could you!  
 


