Correcting an out of balance cell
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Warning: all batteries store high current. Be careful not to short across the terminals with
anything, including jewellery such as rings, wrist watches, and necklaces, tools etc. You can
wrap insulation tape around a ring if you can't remove it, or around the exposed area of a
spanner, socket etc.

The Junsi cell logger
This is what the Junsi cell logger looks like.
Most systems we install will have one of these in the
T1 Lithium control box, but because that control box
needs to be close to the battery, and the battery is
usually in a box or under a bed or dinette, we usually
install a second Junsi logger near your solar regulator
and battery monitor.

Determining if a balance charge is needed
rd



Press the Menu button (3 button down) on the Junsi logger to see any of the four main screens.
st
nd
Press  (1 button) or  (2 button) to cycle through those screens.



Cycle through the screens until you see the following screen. The Voltage differential is the
figure you’re looking for. It’s represented by the symbol V and is measured in millivolts (mV).
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Voltage differential

Lowest cell
Highest cell



If the voltage differential is greater than 150mV, note the highest cell and the lowest cell. In the
example above, cell 2 is the highest and cell at 3.54 volts and 4 is the lowest at 3.35 volts.



Repeat this process the following day when or if the voltage differential goes over 150mV.



Repeat this process on the third day.



If the same cell has been low on all three occasions, this cell needs balance charging. It is quite
possible that the voltage differential will be over 150mV on only one day and therefore nothing
further needs to be done.

Identifying the correct cell to charge

The term “cell” is a bit confusing here. It can refer to
one cell that makes up a battery, like one of these:

But it also refers to a group of cells connected in
parallel (negative to negative and positive to
positive) like this.
If you look closely, you’ll see the red surround of
the terminals on the right, which marks them as
positive.
When we refer to a cell being out of balance,
we’re referring to a pack like this. Usually that
pack consists of four individual cells, but
sometimes it can consist of six individual cells.
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The picture below shows a 400Ah battery made of four 100Ah cells like the one above, connected in
series to make 400Ah at 12.8 volts. Cell number 1 is at the battery negative and the cells are
numbered sequentially from there. We’ve labelled the cells 1 to 4 in this picture.

Connecting the single cell 3.7v charger
Cell balancing needs to be done whilst your batteries are being charged, whether that’s via a mains
charger, a DC to DC charger while the engine is running, or via solar.


Do not turn on the single cell charger until you have connected the alligator clips to the correct
copper cell links, to avoid damage to the charger.



While your battery is charging, connect the black alligator clip from the charger to a negative link
on the cell you need to balance, in this case cell 4, and connect the red alligator clip from the
charger to the positive link on the same cell. There will be no light on the charger.

A link is the copper strip that connects each terminal of the battery. Note that the alligator
clip needs to clip onto this copper and not the bit in the middle of the copper strip that is
covered in black heatshrink.
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The black
alligator clip
can connect
to any one
of these
negative
links

The red
alligator clip
can connect
to any one
of these
positive links



When the alligator clips from the charger are connected, plug in the 3.7v single cell charger to
either mains power or an inverter. The indicator light on the charger will be off.



Now disconnect the black alligator clip. The light on the charger will turn green. We need to do
this step to turn the charger on, even though it is already turned on at the mains. The green light
indicates that the cell is full, or the battery is no longer charging, or a wire is disconnected. In this
case, the green light indicates that a wire is disconnected (because you’ve disconnected the black
alligator clip).



Reconnect the black alligator clip. The light on the charger will
turn red. This means the single cell charger is now charging.
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Disconnecting the single cell 37v charger
Turn the power to the single cell charger off before you disconnect the alligator clips from the cell
terminals.

How long does balance charging take?
The single cell charger will take a number of hours to bring a cell up to 3.6 volts, maybe even a full
day. If the balance isn’t completed at the end of the day, disconnect the single cell charger and
restart the process tomorrow. You might find the next day that the voltage differential is now under
150mV. In this case, there’s nothing more needed to be done.





Continue charging until the low cell (in this case cell 4) is the first to reach 3.6V. You’ll know it
has reached 3.6V because the Junsi logger will beep at you.
When this is achieved, check the Voltage differential on the Junsi again.
If it is less than 150mV, job done.
If it is not less than 150mV, repeat this process on the next lowest cell.

Is there any danger of over-charging a cell when balancing?
No, the single cell charger will not take the cell above 3.7 volts, and it takes a long time to bring a cell
to 3.7 volts. To charge a cell already at 3.6 volts to 3.7 volts using this single cell charger could take
all day. This is because the single cell charger slowly reduces its charging rate the closer the cell gets
to 3.7V.
The T1 Lithium battery management system will turn off the main charging source (which is charging
the whole battery, not just a single cell), automatically when any cell reaches 3.6V (at this point, the
Junsi logger may start beeping at you). The T1 Lithium battery management system does not turn off
the single cell charger – it turns itself off if/when it reaches 3.7V. This way the low cell is constantly
charging while it is connected and the red light is on.
When you then disconnect the single cell charger, the Junsi will beep a few more times and then the
cell will settle down to just under 3.6V. However, after the cell has reached 3.6V, if you don’t
disconnect the single cell charger at this point, the Junsi will keep beeping, and beeping and
beeping… You’re not damaging your battery, but the beeping does get annoying.
So the moral of this story is don’t stress, you won’t hurt your battery, but it’s probably best not to
start a cell balance and then go off on holidays or out for the day.
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