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At Power Battery, we wanted to showcase what 
steps you need to take when you’re converting a 
conventional vehicle to electric power. We’ve taken 
a go-kart as an example to show you how it’s done. 
A kart like that is open to all sides, manageable 
and it’s easy to see where all the elements of the 
drivetrain will be placed when converting to electric 
power. 

We hope this case gives you some useful insights. 
And if you’re in the process of a conversion similar 
to this one, we’d love to see your progress!

Peter Hinten, 
CEO Power Battery

Introduction
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Electric go-kart racing can be just as much fun and exciting as 
conventional. With this showcase, we want to demonstrate how to 
convert a kart to electric, and just how fast an electric kart can be.

For the basic frame, we’ve selected an adult go-kart frame. This 
particular go-kart started its life as a dual motor kart, and it was 
used in professional karting. After that, it lead a second life as a 
rental kart and now it gets to live its third life as our electric kart. 

Choosing this frame gives us more room to position the elements 
of the electric drivetrain in a safe way, because it is large and has 
a dual tube on both sides of the seat. That will help us to find 
enough space to mount all the new components we need.

To make it easier to design the set-up, we’ve taken the 
frame’s measurements and put it into 3D assembly 
modeling tooling.

The battery packs will go on both sides of the seat, 
because we need to be able to reach them for charging, 
and because it’s safer for the driver in case of a crash. 
Behind the seat, we’ve placed the controller and BMS. The 
motor is destined to go on the right side of the kart (in this 
picture behind the seat).

Under the ‘hood’ of the kart, there will be a box with all the 
smaller electric components, such as the potentiometer for 
the throttle, the DC/DC converter, the socket for the charger 
and some other components.

Step 1 – project definition and 
setting goals

General design choices

our base vehicle

Goals for the e-kart:

• 0-100 in less than 3 seconds
• Top speed of 130 km/h  |  45 kw on the axles
• Driving time of 20 minutes (one session of karting at the track). After those 20 

minutes, the battery packs are allowed to be completely depleted (discharged).  
Immediate charging after 1 stint (no cooling of the battery pack needed due to 
optimal thermal management via our liquid cooling)
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One way of engineering an electric kart is to design 
everything into the tiniest little detail in CAD before you 
start building the kart. That takes a lot of time. We decided 
to take a different and more pragmatic approach. We 
made mock-ups of all the exterior volumes of the main 
components and put them on the kart to see if they will fit.

As you can see, it looks like the components will fit nicely. 
This was enough for us to decide on a motor and controller 
and to order them.

It is essential in an electric drivetrain to keep track of all 
your wires, and to make sure none get damaged when you 
operate the vehicle. We selected a Sevcon Gen4 Size 6 
controller with an operating voltage of 96V. We’ve acquired 
second-hand controller unit, and we could take the wiring 
harness. Back at Power Battery, we checked all the wires 
and they were good to go. In the picture, the motor had just 
been disconnected and it’s clear that keeping tracks of your 
wiring isn’t a trivial task. 

Smart design saves time

Sorting out the wiring
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Checking the fit
We made another cardboard mock-up. This we check the fit of 
the battery pack brackets’ design. As you can see, it will fit just 
fine. The edges of the bracket line up with the tubes of the frame. 
On those points it will be welded onto the frame.

Adding the brackets to the frame
The newly fabricated bracket looks amazing! And it fits really 
well too. Next step: welding the brackets onto the frame.

Finishing the new frame
The brackets have been welded onto the frame in this image and 
the other modifications on the frame are now done as well. We 
want our e-kart to look super spiffy in Power Battery blue, so it’s 
time to send it to the powder coater.

In the meantime, we make more casings. The mounting plate for 
the motor and the casings for the batteries got delivered.

The image shows the design of the battery packs. Both battery 
packs will be identical, but mirrored to fit on the left hand and 
right hand side of the kart. We mounted the battery pack in 
rubber bushings in the bracket. Additionally, a rubber sheet 
is added between the bracket and the bottom of the battery 
casing. This will protect the batteries are against damaging 
vibrations. With this setup, we also improve the safety for the 
driver and the battery packs because we can keep the side 
impact protection bars in their original position.

Designing the battery packs
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Adding batteries, drivetrain and 
motor
The boxes for the batteries fit like a glove on the mounting 
plates and the motor fits as well. We’re happy with that, but of 
course we took its dimensions into account in the design.
The ratio between the gear of the motor and the gear of the 
rear axle is designed for a top speed of 130 km/h. The motor 
we use is a liquid cooled Motenergy ME1616. More info on 
this brand: http://www.motenergy.com/mepmwaco.html

Adding controller box and some 
cables
The box for the controller and both radiators have just been 
mounted. All components fit perfectly, so far. The phase 
cables of the motor will need some protection from the chain. 
They are too close now, as you can see quite clearly. If the 
chain breaks it will destroy the motor cables. We’re going to fix 
this!

Fitting the nose and controls
The box for the small electric components and for the charger 
socket is fitted under ‘the hood’ of the kart. The display works 
just fine, and the socket fits as well.
But, it turns out that the on/off switch with the missile lock 
cap is in the wrong place. Now, when you turn the wheel, you 
hit the switch. That could be very dangerous in the middle of 
a race, so that needs to be altered. We decide to design and 
order a new casing with a new front layout. 

The frame is back from the powder coater 
and is looking great in a new coat of paint. 
We assemble the parts to see how it looks.

Assembly required: 
the frame is back!
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The design of the switchbox is quite a challenge. In this 
box all battery cables will come together. This is where the 
power from the batteries is switched and directed to the 
controller. The first contactor will be switched by the BMS 
(Battery Management System).

After that, the controller will pre-charge and switch the 
second contactor. Then the controller will have power. It 
looks like the cables will fit, but it will be a very tight fit.  
This box will be difficult to build because the cables are 
very rigid. Sadly, we don’t have enough room in our kart to 
build a bigger casing, so we decide to make do.

Building the switchbox and we’re happy with the progress 
so far.

Adding the switchbox to the kart is a tight fit, but we get it 
done. The switchbox is now mounted in the kart.

The livery we designed is now put on the 
kart. Our Power Battery electric kart looks 
finished. 

In truth, the kart isn’t ready to be driven yet, 
because the batteries are not in yet. Also, 
not all cables are connected.

It is a nice showcase now, but there is still 
work to be done before we can finally take it 
for a spin.

Another piece of the puzzle

Putting on new clothes
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We decide to continue building our kart after using it for 
a show case. Next up is the controller with all the wires. 
Everything is labelled to avoid mistakes.

Milestone: all small 
components are connected 
and assembled.
This is a big step towards driving the kart. The charger 
socket, DC/DC converter, throttle potentiometer and some 
other small electric components are wired and mounted in 
the casing for the small electric components which will be 
fitted beneath the ‘nose’ of the kart.
It was difficult to wire all these components.  For our next 
project we’d review this part of the design to see where we 
can improve on it. Even though it’s a tight fit, we manage to 
put everything inside the housing. There is nearly no more 
room left, but it fits and it works. 

The batteries are delivered!
We will use our own modules for the battery packs: https://
www.powerbattery.nl/products/battery-modules/ 
We’ve selected the ‘Power Battery Extreme’ module. You 
can use the calculator sheet on the website to select the 
batteries that match your specs best.
The layout of the battery pack will be 2 modules parallel of 
each other and 24 modules in series, so 2P24S.
This layout results in the following specifications:
• Nominal voltage: 86.4V 
• Maximum voltage: 100.8V
• Maximum continuous power: 41.5 kW (480A)
• Maximum peak power: 62.2 kW (720A)
• Maximum charge power: 8 kW (96A)
• Capacity: 5.2 kWh
• Total weight of the modules: 31 kg
• Total volume of the modules: 19 Liters

Work resumes!
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Building the first battery pack
The busbars are custom made at a local laser cutting 
company. This is when we also assemble the cell modules 
of the Battery Management System (BMS) of a company 
called EMUS. More info: https://emusbms.com/

We have experience using this type of BMS and it’s very 
easy to install and use. Perfect for our kart project! The 
cell modules of the BMS are now mounted on the battery 
pack. It’s time to install the tubes and hoses for the cooling 
system.

One battery pack is done and is ready to be installed. Each 
battery pack will also have a fuse of 500A. This battery 
pack can deliver more power than that but the motor and 
controller require a maximum power of 400A, so this fuse 
will do.

Mounting both 
battery packs.
The assembly of the packs went well. 
It was a bit difficult to put the block of 
modules in the battery casings. We used 
an engine hoist to lift them into the kart. 
Next time, we recommend designing the 
casing the other way around. Then, the 
pack is built on top of the lid, so you can 
put the casing on top of the modules 
instead of dropping the modules into the 
casing.

The BMS is now also live, and it 
measures the voltages and temperatures 
of all the modules. All seems to be 
working as intended!
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Test drive in the parking lot
 
The BMS is configured for the battery packs. The controller 
still has its original default settings. These settings work fine 
in our kart. Let’s see if the kart drives and how fast it is.
According to our trip around the parking lot: the kart works 
very well! There are a few remarks that we will need to fix 
before we take it to the racing circuit:
• The cooling hoses of the controller don’t have enough 

ground clearance.
• The water pump of the batteries makes a strange noise, 

and there may be an air bubble in the system.
• The front bumper has not enough ground clearance.
• The kart is too slow. It drives fine but is not crazy fast 

yet. We need more time to figure out how the software 
of the controller works.

Trouble shooting 
and polishing the kart
The mechanical problems, such as ground 
clearance and the air bubble in the cooling system, 
were fixed quickly. The issues with the controller 
were a different story. 

We needed a few days to understand the user interface 
and the software. A few settings turned out to  make 
a huge improvement. (If you have troubles with the 
same controller, don’t just change random settings. If 
you change the wrong settings, your controller might 
never work again. So be careful! And get help from the 
manufacturer or another expert.)

As it turned out, the controller was configured in the 
‘torque-mode’ where you can determine in the ‘baseline 
profile’ how much torque is delivered in various 
situations. We switch to ‘speed control’. Now the 
‘baseline profile’ determines how much acceleration is 
delivered in various situations. 

The change that made the biggest difference was 
found at the button ‘tuning’. In this screen, you can 
make a graph for the driving profile. It turned out to be 

configured as a flat horizontal line up until this moment. 
After entering the limits of the motor in the top field and 
pressing calculate, we got a better graph. It might not yet 
be ideal, but when loaded into the controller and using the 
throttle it was way faster than before!

We saved the new configuration and put the kart back on 
its wheels.

During a second test drive around the parking lot, we 
noticed that it is indeed way faster than before!  We feel 
it’s now ready for the local kart circuit. But first… we need 
to build ourselves a charger that we can take with us to the 
circuit.
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Designing the battery charger
When designing the electric kart, we decided to only fit a 
charger socket with cables to the battery packs and to leave the 
charger(s) out of the kart.
To use the full 96A charge power, we’ll need 3 AC/DC chargers, 
a cable to the 3-phase power network and a DC charger plug 
with cable. All these components can be put on a table and 
connected to the kart, and it will charge. But that’s just messy. 
There are also chargers available in the market which are built 
into a casing. But they are very expensive (>10K), so we decided 
it would be better to build our own.
 
The tubes and 90 degrees bends arrived. The first pieces of tube 
are welded together. The casing parts are ordered and will arrive 
soon. We bolt them onto the frame.
The wheels are added as well. 

Installing chargers and cables
We have three 96V TC Chargers. http://www.tccharger.com/EN/
product/13302.html

Individually these will deliver a charge current of 32A. So, using 3 
combined produces a total charge power of 96A. That’s exactly 
our maximum charge power.

The power from the local cable network is led via a 3-phase 
cable to the charger. In the DIN-rail the three phases are divided 
so each phase goes to a different charger. 

Also, a switch is mounted to be able to switch the AC power 
inside the charger. This one could always be on. On the outside 
is another switch that switches the DC-power.

So, when using the charger, the AC switch is always on. You just 
plug in the AC plug, plug the DC cable in the kart and switch on 
the last switch. Now the charger starts charging. The chargers 
are connected to the CAN-bus of the kart as well. That allows the 
BMS to control the charge power of the chargers.

So now everything fits, the whole thing can be taken apart. The 
next stop is the powder coater, because we want the charger to 
match our good looking kart!

The parts are back from the powder coater and the charger is 
now reassembled. The chargers and cables are also connected. 
All that’s left to do is to screw the back of the casing on and we 
can start charging the kart. See you at the racing circuit!
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This case described what we used to design, calculate, and assemble our
electric kart, using Power Battery modules. Due to the inherent risks of inadvertently
creating either potentially lethal high- voltage discharges or high currents, we 
recommend you to seek the help of  a trained electrical engineer of someone of 
equivalent experience and knowledge before starting your own conversion project.

On our website, you’ll find more info, such as blogs, calculation sheets, data sheets per 
module and additional supplier data. If you have any questions you can contact us at 
support@powerbattery.nl or check our website www.powerbattery.nl for information 
and inspiration. 

Power Battery consultancy and advice is available for your next EV project!

Team Power Battery 

Need some help?


