BREATHING NEW LIFE INTO THE REVA G-WIZ: A simple guide into converting a g-wiz from lead
acid to lithium.

Converting a Reva G-wiz from lead acid to lithium might sound like a daunting prospect but in truth
it is a very simple, straight forward and almost ‘plug and play’ scenario. It does require a little
tinkering and DIY basic electronic skills but anyone can achieve this at a reasonable cost depending
on what kind of range you are seeking to gain out of your G-wiz.

| (Richard), have built a Reva G-wiz with long range in mind and using recycled lithium-ion cells | have
gained almost five times the capacity of the original lead acid packs whilst halving the total weight.
This ensures a practical range of up to 150 miles on a single charge! Coupled with a Type 2 plug
conversion and fast chargers, | am able to gain an extra 35 miles per hour of charge from any Type 2
charge port and if you stick to pod point, many of them are free — | have yet to spend a penny
charging whilst on the road!

For videos and information on my own conversion please visit: www.richardmawby.com and you will

find a link to my youtube channel.
THE BASIC PRINCIPLE:

1. Remove old lead acid batteries, water pipes, leads and the little 6v battery monitoring cables
that lead to a small box beside the controller under the rear seat.

2. Remove large discharge cables, but make note of where the positive and negative terminals
are. On the AC model be sure to take the capacitor/resistor (some cylindrical device | did not
read what it was exactly) out of the negative lead as you should use this when connecting
your new cables (although you can possibly use the original discharge leads that came with
the G-wiz).

3. Leave the 12v converter plugged in to the on board charger (you need this to power the
dash), but remove the green, red and black 240v wiring. This you can wire up to your own
lithium charger so that you can continue to use the original charge socket on the outside of
the car for home charging.

4. Install your own batteries wiring up negative and positive to the right terminals.

5. Install your own charger and wire up the charge wires to the positive and negative terminals
directly to the battery. You will see a ‘contactor’ or ‘solenoid’ switch that activates when you
turn the key. If you attach the charge wires after the contactor you will not be able to deliver
charge to your batteries so make sure that you wire the positive before this contactor. (I put
my chargers in the boot space but behind the seats in the footwell might also work as long
as they can receive plenty of ventilation depending on the amp rating of your charger).

6. WITH THE AC MOTOR: The ems (the little box that the 6v battery cables are plugged into),
can be completely unplugged and removed otherwise it will show up with warning lights on
the dash, and it will also limit your range on lithium and cut power at 48v (flat for lead acid)
— but lithium can run down to 45v safely. Disconnecting this deactivates your 12v cooling
fans that you can access by taking the rear bumper off. This is not a problem in moderate
climates, but if you have a G-Wiz in a hotter country or drive with boost on a lot for hill
climbing you might consider rewiring the 12v fans to a switch that you can activate when
you need the extra cooling.


http://www.richardmawby.com/

7. Provided all connections are secure and you have checked all the wiring — turn the key and
off you go.

STEP ONE — What range do you desire?

Before you can plug your batteries into the G-Wiz, there is a little pre-planning involved. The hardest
part of this journey is in deciding what kind of batteries, and what kind of range you would like to
experience from the car.

From real world testing, the expected range is between 30 and 35 miles per 100ah of capacity
installed (this was tested in the DC —the AC motor is likely to produce around 35-40 miles per 100ah
of capacity). There are other factors to consider such as road conditions, type of driving and
weather, but as an approximation the above figures are quite close.

Decide what range you would feel most comfortable with before proceeding onto what kind of
battery you would like to install.

For example: If you require a range of 100 miles: 100 + 35 =2.85 x 100 = 285

This means that you require a minimum 285 ah to achieve the desired range. For this scenario |
would install 300 ah of battery power at 48v.

STEP TWO — Battery chemistry, current and battery management

The Reva G-Wiz uses a 48v Curtis controller and a 48v 4.8 nominal - 13kw (approx.) peak rated
motor. Using these figures we can understand that continuous current draw is likely to be around
100 — 150 amps and peak current draw is likely to be around 270 amps. However the Curtis
controller is rated at 400 amps (DC) and 350 amps (AC) which means that at very short periods we
may face a burst of these high end figures.

Taking this into account we will need to build a battery pack that can cope with the peak current
draw otherwise the pack will be dangerous as it will run outside of its rated parameters.

Understanding this, there are two main lithium battery chemistries to look at.

1. Lithium-ion
2. LiFePo4

Lithium-ion will provide you with the highest density of energy which will result in the ability to pack
the most range into the same space under the seats of the G-wiz. The advantages of this is that you
will have a battery bank capable of up to 250 miles of range per charge depending on what kind of
cell you use. Whilst this kind of cell is great for higher range, if you only require a range of the
original G-Wiz batteries 100-150ah of lithium-ion may not be suitable to cope with the peak
discharge of up to 400 amps.

LiFePo4 will provide you with a longer life and a safer chemistry at the expense of a lower density of
energy which means that for the same weight you will experience less range — perhaps 100 miles
tops building the cells from scratch in a certain way — but most LiFePo4 cells available and easy to



install will give you up to a 70 mile range. This chemistry can cope with a higher discharge rate at
lower degradation at a high current so it would be suitable for smaller packs of 100ah of capacity.
One disadvantage with LiFePo4 is that many 48v packs charge up to 58v. On the Reva G-wiz, the DC
to DC converter does not work over 56v which means you have no 12v dash until the voltage is
brought down to the desired level. This will shorten your overall range a little.

Not all cells are equal. Take note of the ‘C’ rating on any cells you wish to use for your batteries.

1C = A max discharge of 100% of the capacity stated on the cell. (a 1000 mah cell at 1C can discharge
at 1000 mah)

This rating varies per cell and if you want to stay well within its capacity, | would use the ‘nominal’
discharge rating for gaining the longest life out of the cells. Lithium cells lose capacity the higher you
push them, so staying well below the rating will ensure that you can gain the most capacity from the
cell.

BMS! — Don’t forget to ensure that you fit an adequate battery management system to your battery
packs. This will keep your cells balanced and also protect the cells in the event that you run the pack
too low or overcharge the pack which is where most of the damage can happen if not take care to
monitor. The easiest way to achieve this is to build 48v modules with individual BMS’s rated at 35-
45 amps and then wire these in parallel to increase the amperage/capacity/range. Use COMMON
PORT when sourcing your BMSs as this enables you to charge and discharge from the same wires
which is essential for regen and charging to work without getting too complicated.

FUSE YOUR PACKS — with an adequate fuse rating based on what your BMSs and your packs can
handle, this will ensure that should any packs shut down and divert all the power to one pack then it
will only blow a fuse. | found this out the hard way when | ran the bank too low and melted a BMS —
it could have been worse.

FIRE PROOF and PROTECT — your packs using an adequate material that like G10 that is fire resistant
and will give you enough time to exit the car should you experience an accident where one of the
packs are punctured or a malfunction occurs. Secure your packs in the battery trays to prevent
vibration and movement as this is one sure way to loosen up the internal spot welds or cause a
short.

CHARGING: Ensure that you purchase a good lithium charger to suit your needs. A 48v lithium-ion
battery charges up to 54.6v whilst most LiFePo4 charge up to 58v. By selecting the right charger you
can ensure that you will never overcharge your battery.

Do NOT purchase a charger that will charge your batteries too fast. Just like the C rating for
discharge, there will be a recommendation for charging too. Whilst | ‘fast charge’ my packs | am still
only putting 6 amps into each 27 ah pack which will not hurt them (they have a much higher peak
rating) but because of the size of the bank | am able to charge at 108 amps (6kw) from any Type 2
charge post which gives me 35 miles added range per hour of charging.

There is no need to fully charge lithium batteries every time; they have no memory effect like lead
acid. You can however hurt them by 100% cycles from full charge to flat and lithium batteries can
have their lives prolonged considerably by only using 80% down to 30% and staying within these



parameters. It is good to fully charge once in a while to give your packs a chance to balance. This is
why building a pack ‘over capacity’ for your needs is always a good option so that you are never
always cycling at 100% DOD (depth of discharge).

Lithium batteries are very robust and you can discharge them in most weather conditions. However
you must make sure that they do not get too hot as this can severely impact their lifespan. This is
why building your packs over capacity is a good idea so that your current draw rarely generates
enough heat to be concerned about.

Discharging in winter is fine in all temperatures, but if your climate drops below freezing make sure
that you bring the batteries up to temperature before charging — as this is the only other way you
can damage your cells when it comes to temperature.

STEP THREE — What is your budget?

Brand new lithium based cells can be quite expensive — however they are very reliable and
maintenance free compared to lead acid and can last just as long, if not longer when taken care of
and not pushed beyond their limits.

The cheapest and most cost effective way to achieve a larger range is to use recycled but fully tested
lithium-ion cells. This can cost you 1/3 of the price of brand new cells but unless you have the testing
equipment to weed out the cells that cannot cope with a minimum of 5 amp discharge then | would
avoid this — this is for the advanced battery builder. See resources at the end of this article to
contact Billy Milburn who can build you packs using these cells, fully protected with G10 for as low
as £300 per pack — this is the cheapest you will find them and they will be fully tested and built with
the G-Wiz in mind.

Using this method | would recommend a minimum of 8 packs which would give you approximately
216 ah of capacity and a range of up to 75 miles. Any less and | would not use recycled cells unless |
can find some that have a higher discharge capability.

It could cost you from as little as £2000 for the battery pack. Including a good lithium charger and
Type 2 compatibility, | would recommend having a budget of £3000 - £4000. Despite the initial cost
you are putting your money into battery power and for the same price you would not find another
vehicle on the market with that same range at the same price — apart from perhaps a Twizzy with
leased batteries!

With the Type 2 compatibility a car with a range of 75 can travel up to 150 miles comfortably in one
day! (75 mile commute to work — charge and drive back). The investment will be worthwhile if done
correctly.

HAPPY BUILDING: BUT IF YOU STRUGGLE WITH ANYTHING AT ALL BE SURE TO CONTACT US IN THE
FRIENDLY FACEBOOK GROUP AND FEEL FREE TO ASK RICHARD ANY QUESTIONS AS HE IS HAPPY TO
ADVISE WHERE POSSIBLE.

RESOURCES:

Billy Milburn - Lithium-ion battery pack builder - £300 per pack - billym1967@msn.com
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Battery charger (please note to specify what voltage and amps you require as these chargers are
set up to accommodate your battery needs) - https://eauto.si/metron-shop/product/type2cee-
3x16a-3-phase-carrier-case-copy/

Type 2 socket/leads - http://www.evbitz.uk/EVBitz.uk/Type 2 Male Plug.html

Richard’s youtube documenting his own conversion (playlist) -
https://www.youtube.com/watch?v=R9gUVL1gMBw&Iist=PLjal5hJ9ubTv_UniU4MInaejrke8fkDun&i
ndex=3

Testing the G-Wiz on a 150 mile round trip - https://www.youtube.com/watch?v=QzZ6bVp3HGg
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