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VERSIONE BATTERIA AL LITIO (RR)

1. APPENDIX (LITHIUM BATTERIES)

1.1. FOREWORD

The instructions in this document provide additional information regarding the machine fitted with 48V lithium
batteries.

I Caution
Only the differences in relation to the standard configuration chapters are described; for any further
information, refer to the User Manual with which this document is enclosed.

ULTIMO BRANO TABELLA

Lithium battery pack

The battery pack is made up of lithium iron phosphate
cells (LiFePO4).
Each pack is identified by a specific label which
contains all the information necessary for the
unambiguous identification of the product.

GRUPPO

1.2. DESCRIPTION

The machine can be set up with (LiFePO4) lithium batteries combined with an endothermic (ED) motor or
electric 110/230 V (E) motor.
In order to use the machine, you must enable the power from the batteries.
‒ When the handle is connected, the power supply to the 48 V system is activated in order to operate the

machine with a 48 V electric motor.
‒ The operator can activate both engines (master battery switch for the endothermic motor/ 220/110V

electric socket for electric motors) and then select the preferred operating mode using the engine
selection selector positioned on the panel in the box.

‒ Activating the selector to the right gives priority to the 48 V batteries, while turning it to the left
activates the alternative motor priority.

‒ If the battery charge status is insufficient to allow the machine to work with the 48 V electric motor, the
operator can select the alternative motorization through the appropriate motor selector in the box and
reactivate the machine’s normal functioning.

| Note
There is less available power when the machine is in electrical mode.
The movement shifting speeds are reduced to optimise the life of the battery.
The rail guided speed is approximately 5 km/h.

On the machine display it is possible to view the state of the battery and the power absorption.
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Lithium battery pack plug

‒ By inserting the handle plug the battery pack is
enabled for use.

‒ When the plug is removed, the battery pack is
disabled.

I Caution
Inserting the plug enables the use of the
battery pack.
It is advisable to enable the battery pack
function in order to enable the use of the
selector placed in the box.

GRUPPO

Diagnostics display

Also on the battery unit is the diagnostics display of
the battery kit (See “Basic instructions for use of
lithium batteries”).

GRUPPO

1.3. 48V ELECTRICAL ENGINE STARTUP AND STOP

For the functioning of the individual commands, refer to the machine use and maintenance manual.
‒ Enable the functioning of the lithium batteries by inserting the plug.
‒ Select lithium batteries function using the motor selection selector in the box.
‒ By moving the joystick or the desired movement lever, the electric motor is automatically switched on.
‒ At the end of the handling operation, the engine switches off automatically after a few seconds.
‒ As an alternative to the aforementioned, you can manually switch the electric motor on/off using the

button/selector key positioned at the command stations provided.
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RR 14 EVO 3 400 - ED

BRANO

1.4. ALARMS

The control system and electric motor of 24V is designed for a non-contiguous use and in case of a too
intensive use the possible overheating of the system is controlled by a device that protects it against
overheating with 2 alarm thresholds, the first with  95°C and the second with  100°C.
Upon reaching the temperature limit of  95°C the system emits a sound alarm and alerts the operator about
the reaching of such a limit through the message on the display "alarm over temperature".
In this situation the machine movements slow down to allow the operator to be able to recover the machine
and come back to the ground.
In case the operator continues with the use of the machine, when the second alarm threshold equal to 100°C
is reached, the machine stops working.
To reset the alarms it is necessary to wait for the electric motor to cool down.

| Note
The optimal cooling of the electric motor takes place after roughly 10 - 20 minutes of inactivity.

If the overheating of the electric motor continues, you can continue using the machine by selecting the
alternative motorization.
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VERSIONE BATTERIA AL LITIO (RR)

1.4.1. ELECTRIC MOTOR INVERTER ALARMS
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VERSIONE BATTERIA AL LITIO (RR)

1.4.2. LIST OF ALARM CODES

Below are shown a list of alarm codes and their descriptions that may appear on the display.
In case of assistance, contact the Manufacturer.

GRUPPO
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VERSIONE BATTERIA AL LITIO (RR)

1.5. WORK CYCLE

When the machine is set up with lithium batteries it has two standard cycles described below:
‒ Standard work functioning.
‒ Shifting only standard functioning.

1.5.1. STANDARD WORK FUNCTIONING

Load in basket: 250 kg
maximum speed: 5 km/h

1 Forward translation (120 s)
2 Stop
3 boom up (70°)
4 Turret rotation (45°)
5 Turret rotation (-45°)
6 Complete extension of telescopic boom
7 Complete return of telescopic boom
8 boom down (0°)
9 Backward translation (120 s)

Total cycle time: 430 s

1.5.2. SHIFTING ONLY STANDARD FUNCTIONING

Load in basket: 150 kg
maximum speed: 5 km/h

1 Forward translation (125 s)
2 Stop
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3 Backward translation (125 s)

Total cycle time: 250 s

1.6. BASIC INSTRUCTIONS FOR USE LITHIUM BATTERIES

The lithium battery pack (LiFePo4 type) consists of 16 elements, 3.2 V each, placed in series between each
other, from which it is obtained 3.2x16=51,2 V rated.
The battery pack is controlled by a BBS (Battery Balancing System) that balances the charge of each
element with respect to the others, both during the discharge and charge phase of the battery.
On each element are present temperature probes.
There is also a current probe that constantly monitors the incoming and outgoing current from the battery.
In this way you can have complete control of the battery, which ensures maximum performance in terms of:
‒ Autonomy on the individual discharge cycle.
‒ Total battery service life (number of charge and discharge cycles).
‒ Recharge time.
‒ Intrinsically safe battery (it prevents explosion, fire, battery too low, etc...).
Below are shown the screens that are displayed on the control panel.

1.6.1. DISCHARGING PHASE BATTERY MODE (CHARGER OFF)

When the electrical system is switched on, using the SA40 key switch and the battery cut-off handle relative
to the battery pack is correctly inserted, the Platform Basket logo will be shown on the display unit for 2
seconds.
After 2 seconds, the display changes.
A [0-Full] - (Full=100%) battery-power charge

indicator.
B Dial relative to the charging current intensity.
C [A] Ampere value of the charging current

(which enters the battery) or discharge (which
comes from the battery).

D Dial relative to the discharge current intensity.
E Total capacity discharged from the [Ah] battery

during the life itself of the battery.
F Red warning light on: generic alarm indication.
G Orange warning light on: generic alert

indication.
H Arrow "down": used to view the diagnostics

display.
I Orange warning light: alarm for battery

temperature outside the allowed limits.
J "Up" arrow: used to view the diagnostics

display.
K Red warning light on: 0% battery discharged

alarm.
L Orange warning light on: ≤ 9% battery reserve.
M Green warning light on: battery charger

activated.
N Average temperature on the elements of the

battery pack.
GRUPPO

With the battery in the discharge phase you can observe the current expressed in Ampere that is absorbing
from the battery in real time (C).
Moreover as the current demand grows, it will increase proportionally the blackened portion of the dial (D).
Each Ah downloaded from the battery is going to add to the value (E). This is therefore an ever-growing value
and provides an estimate of overall battery life.
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As the battery is discharged, the indicator (A) reduces
the blackened part and at 9% the orange warning
light (L) turns on, this information is associated with
the activation of an alternate sound signal and, in
models of the platform where it is present, a
corresponding message appears on the display of the
remote control/wired command on the basket.
Obviously if you want to continue working, the battery
must be put in charge as soon as possible.

GRUPPO

If the discharge continues, the system allows you to reach up to 0% and at that point the electric motor stops,
preventing any further energy withdrawal from the battery.

The red warning light (K) turns on and a sound alarm
activates with a difference tone than the other. This
warning is repeated in a cyclic manner for 3 minutes
every 2 hours.
The sound buzzer can be forcibly turned off by
pressing the button (J).
The alarm will be repeated for other 3 minutes after 2
hours from forced stop, and so on.

GRUPPO

| Note
It is very important to recharge the battery once it is low at 0%.
Keeping the battery uncharged for long periods of time can compromise its overall life.

I Caution
Risk of irreparable harm, making the element no longer rechargeable.

In addition, the BBS uses algorithms that take into account the self-discharge of the battery in the event of
prolonged disuse.
According to the latest state of charge recorded by the BBS before it was switched off, it activates the warning
light (K) with its sound alarm, if the estimate charge drops below the 0%.
At this point it is imperative to recharge the battery, otherwise you risk damaging it.
The discharge phase is allowed in a temperature range of [-20, +70 °C].
On the main screen you can see the average temperature (N) of the cells that make up the battery.
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1.6.2. BATTERY PHASE IN CHARGING MODE (CHARGER ON)

With electrical system off and charger switched on:
Compare the indicative estimate of the time remaining to complete the charge (in the photo above the
remaining time is zero since the battery is fully charged), the indication of the charging current (C) and the
percentage of battery charging.

GRUPPO

With electrical system on and battery charger on:
The (M) green warning light starts to flash indicating that the battery is being charged.
At this point the dial (D) begins to fill in a manner proportional to the amount of input current (viewable by
(C)).
The higher current intensity will be, the greater will be the blackened area of   the dial (B).

GRUPPO
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Depending on the availability of current from the
power network, the user can intervene in the (CB)
switch placed near the outlet to the 230 V, to set the
power of the battery charger (See “Battery recharge
modes”).

BRANO

While the battery is being recharged with the selector on “Generator” (see “Battery recharge modes”), all
machine functions can be used.
In this way, the current displayed in (C) will be given by the difference between the inward current (supplied
by the charger) and the outgoing current (required by the electric motor system+auxiliary circuits).

GRUPPO

1.6.3. BATTERY DETAILS DISPLAY MODE

At any time, by pressing the (H) or (J) buttons (at each pressure the display changes), you can view the
following details:
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Cells temperature

This screen displays the maximum, minimum and
average temperature between the cells.
"Addr" indicates the number of the relevant cell
belonging to the battery pack.
Each cell is labelled with the corresponding number
from 1 to 8.
Through this screen it is possible to detect a failure in
the temperature detected on the single cell, which can
be caused for example by a loose bolt that causes
greater energy dissipation on the single pole of the
battery itself, and then heat production.

GRUPPO

Voltage on the cells

This screen displays the maximum, minimum and
average current between the cells.
"Addr" indicates the number of the relevant cell
belonging to the battery pack.
Each cell is labelled with the corresponding number
from 1 to 8.
"V batt" is the total value of the voltage of the entire
battery pack.
Through this screen you can have an indication on the
state of cell equalization, which is essential to achieve
maximum autonomy on the individual discharge cycle
and long battery life.
Differences such as 0,1 V are considered as normal.
For greater differences you should consult the
Manufacturer.
GRUPPO

System data

The data given refer to:
‒ "Vnom": Rated voltage of the battery pack.
‒ "Ahnom": Rated capacity of the battery pack.
‒ "Ah": Discharged capacity during the service

life of the battery.
‒ "Cycle": Number of cycles of charge/discharge

cycles carried out during the life of the battery.
‒ "SW": Software version.
‒ "FW": Firmware version.

GRUPPO
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Hourmeter

This screen displays the total hour counter,
partial 1 and partial 2.

‒ "Htot": Electric motor hour counter
+endothermic motor hour counter.

‒ "Hm1": Electric motor hour counter.
‒ "Hm2": Endothermic motor hour counter.

GRUPPO

Errors of the electric motor controller

Any errors recorded by the controller of the electric
motor are displayed in sequence, up to a maximum of
4 at a time.

GRUPPO

1.6.4. BATTERY RECHARGE MODES

There are two recharge modes:
‒ Recharge with the machine operating
‒ Recharge with the machine stationary

| Note
The battery charging is strictly not recommended at temperatures below 0° for reasons related to the duration
of life of the battery itself, so for countries where the ambient temperature may fall below this value,
Platform Basket install a heating element, connected to the same plug 230 Vac used for the charger, that
turns on if there is a need.
Assuming a charge carried out at low temperatures (e.g. -20°), the system will begin to provide a minimum
amount of power that gradually grow until the selected power only when the temperature of the elements will
reach a value higher than 0°.
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Recharge with the machine operating

‒ Position the (GM) selector on “Generator”.

When the machine’s internal combustion engine is on
the battery is constantly recharged and it is possible
to work during recharging.
The state of the battery can be checked from the
machine display or from the battery diagnostics panel.

GRUPPO

Recharge with the machine stationary

Depending on the availability of current from the
power network, the user can intervene in the (CB)
switch placed near the outlet to the 230 V, to set the
power of the battery charger.
The opportunities for choice are:
‒ 11 A to 230 Vac network
‒ 22 A to 230 Vac network

| Note
The user must be careful and check the availability of
current from the current network.
If the power outlet allows use of current 11 A, by
selecting how to use the machine in 22 A, you run the
risk of burning the fuse inside the mains socket.

‒ Choose the recharge power by positioning the
(CB) selector on 11 A or 22 A.
‒ Position the (GM) selector on “Mains”.
‒ Connect the machine to the power line.
The machine is parked and connected to the power
line, it is not possible to work in this condition.
The state of the battery can be checked from the
machine display or from the battery diagnostics panel.
GRUPPO

1.7. CHARGING TIMES

The recharging phase begins automatically when the machine is connected to a mains socket and the relative
thermal switch is activated.
The machine can be used during the battery charging phase.
You can select the charging current so as not to overload the power line.
A suitable section extension must be used.

230V AC ± 10% 50/60Hz version battery charger
‒ With power line 11 A, 70% of the total charge is reached in 10 hours
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‒ With power line 22 A, 100% of the total charge is reached in 8 hours

I Caution
The charging times have been measured under standard environmental conditions.
Charging times may vary depending on the environmental temperature.
The charging times may vary depending on the duration of the equalization phase carried out by the BBS.

Minimum cable-extension section

Absorption @230 V Cable length

5 m 10 m 15 m 20 m 25 m

Up to 10 A 1,5 mm² 1,5 mm² 2,5 mm² 4 mm² 4 mm²

from 10 A to 16 A 1,5 mm² 2,5 mm² 4 mm² 4 mm² 4 mm²

Beyond 16 A 2,5 mm² 4 mm² 4 mm² 4 mm² 4 mm²
ULTIMO GRUPPO TABELLA

| Note
During use it is advisable to completely unroll the extension cable so as to dissipated any heating in the best
possible way.
The resistive value considered in the estimate of the minimum section is relevant to the use of cables with red
copper conductors.
The use of tinned copper cables in the 5 + 6 class causes further deterioration.

I Caution
The system works at constant power.
The voltage drop introduced by an undersized extension causes an increase in the absorbed current, thus
worsening the working conditions.

| Note
It is mandatory to use section extensions with at least 2,5 mm² to recharge the lithium batteries with
absorption set at 22 A.

1.8. INDEPENDENT OPERATION

Following are the different autonomies depending on the work carried out (Efficient).

1 - Efficient 50%

Time Absorption (%)

Forward translation 28' (～ 1,8 km) 14%

Work (50% in movement –
50% work in position)

Total 230' 48%

Backward translation 28' (～ 1,8 km) 14%

Total 286' (4,8 h) 76% ( Residual
24%)

2 - Efficient 40%

Time Absorption (%)

Forward translation 28' (～ 1,8 km) 14%

Work (40% in movement –
60% work in position)

Total 287' 48%
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Backward translation 28' (～ 1,8 km) 14%

Total 343' (5,8 h) 76% ( Residual
24%)

3 - Efficient 50%

Time Absorption (%)

Forward translation 28' (～ 1,8 km) 14%

Work (50% in movement –
50% work in position)

Total 330' 69%

Backward translation 28' (～ 1,8 km) 14%

Total 386' (6,4 h) 97% ( Residual
3%)

4 - Efficient 40%

Time Absorption (%)

Forward translation 28' (～ 1,8 km) 14%

Work (40% in movement –
60% work in position)

Total 412' 69%

Backward translation 28' (～ 1,8 km) 14%

Total 468' (7,8 h) 97% ( Residual
3%)

5 - Shifting only

Time Absorption

Forward translation 188' (～
11,5-12 km)

Total 188' (3,2 h) 90% ( Residual
10%)

1.9. MAINTENANCE

The battery pack does not require any specific maintenance.
The lithium cells are hermetically sealed and locked inside the metal body of the pack.
Removing the seals of the body cover will void the pack’s warranty.

I Caution
Do not open the lithium battery pack.
Contact the assistance service in case of problems.

1.9.1. CHECKING / TIGHTENING OF SCREWS, NUTS AND BOLTS

Periodically check the torque of the screws and nuts holding the battery onto the frame of the machine.
Check every 100 operating hours.

| Note
For the conditions and the value of the torque to be used refer to the "tightening of the screws" and the
"tightening table" in the use and maintenance manual of the machine.
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1.10. STORAGE AND TRANSPORT

Batteries must always be stored and transported safely.
Store the batteries properly charged in a dry and clean place, protected from frost.
Always disconnect the battery from the electric vehicle before prolonged storage.
It is advisable to avoid periods of inactivity for longer than the 3 months.

I Caution
Return to manufacturer!
Batteries bearing this sign must be recycled.
Batteries which are not returned for recycling must be disposed of as hazardous waste.

GRUPPO
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