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The user and maintenance manual of RiMO SiNUS biSynchron is a supplement to the general user and maintenance manual for RiMO in 
accordance with DIN EN 16230-1.

Read both the user manual as well as the maintenance manual carefully before commissioning the RiMO SiNUS carts. Adhere to the guideli-
nes, safety instructions and other instructions.  Contact the manufacturer if  you have any ambiguities. Warranty and guarantee claims shall be 
void if  these instructions are not followed.

1 Introduction

2 Safety instructions

Improper maintenance and usage of the vehicle may lead to hazardous situations. Read this manual carefully before 
commissioning the vehicles for the first time. Adhere to the safety regulations and instructions in particular.

The operating company shall be liable in case of an accident if  the safety instructions given in this manual are not adhered to. 
Pay attention to the information marked with this symbol.

Attention
Indication of  possible material damage if  instructions are not followed.
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Caution
Indication of  exceptionally high risk of  accident with fatal injuries if  instructions are not followed.

Caution
Minimum values for physical dimensions and age of drivers must not be ignored; otherwise, the person concerned and other 
may be exposed to a higher risk of  accident. If  necessary, the operating company shall be held responsible for this. The 
structure of  the cart must not be changed. Use only the original spare parts by RiMO.
Damaged equipment pose a higher risk.

RiMO order number: 3001100 - safety sticker for RiMO carts 
This sticker must be affixed on the cart; ensure that is it always legible and intact.

Do not drive without a helmet.
Do not drive with untied hair in case of long hair
Wear only well-fitted clothes when driving / do not wear a scarf  or a head scarf.
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3 First commissioning

1   Point 1

2   Point 2

3   Point 3

Conduct a technical acceptance check for commissioning for the first time.
Check for damage and functioning:
 - Steering track rod, steering knuckle, steering column, steering wheel 
 - Wheels (including air pressure) 
 - Braking system (for leak-tightness), mechanical braking system 
 - Drive unit  
 - Electrical components and their cable connections (including their laying) 
 - Cladding parts
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If  the cart is damaged or has technical defects, rectify these immediately and inform the manufacturer.

If  the cart is flawless, proceed as follows:

 - Jack up and rotate the drive wheels freely.  Ensure that rotating parts do not cause any hazard. 
 - Check whether the drive operation switch (2) is pressed (i.e. Off). 
 - Switch on the main switch (1)

2

1
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 - Commission the provided reading device (1) (Tablet PC or laptop) and connect it to the cart via the USB port (2).  
  Use only the provided USB cable for this purpose. 
 - Start the monitoring software. You will now get an overview of the status of  every individual cell.  
  (If  you have any doubts, read section 8 BMS again or contact the manufacturer) 
 - If  the cart is not fully charged, switch on the charging device (5) and insert the charging plug (3).   
  Ensure that the plug is inserted up to the end stop. (If  you have any doubts, read section 14 Charging device again or contact  
  the manufacturer) 
 - When the cart is 100% charged and the status display (4) of  the charging device changes to green, remove the charging plug from  
  the cart. (Attention: do not pull the charging plug while the cart is being charged) 
 - If  all values from the monitoring software are OK, activate the drive operation switch (6) by pulling it. The green status LED (7) lights up.
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 - Commission the provided reading device (1) (Tablet PC or laptop) and connect it to the cart via the USB port (2).  
  Use only the provided USB cable for this purpose. 
 - Start the monitoring software. You will now get an overview of the status of  every individual cell.  
  (If  you have any doubts, read section 8 BMS again or contact the manufacturer) 
 - If  the cart is not fully charged, switch on the charging device (5) and insert the charging plug (3).   
  Ensure that the plug is inserted up to the end stop. (If  you have any doubts, read section 14 Charging device again or contact  
  the manufacturer) 
 - When the cart is 100% charged and the status display (4) of  the charging device changes to green, remove the charging plug from  
  the cart. (Attention: do not pull the charging plug while the cart is being charged) 
 - If  all values from the monitoring software are OK, activate the drive operation switch (6) by pulling it. The green status LED (7) lights up.

 - Use the accelerator to accelerate the wheels carefully.

 - Press the accelerator and press the brake pedal simultaneously.  Even when the brake and the accelerator are slightly pressed at the 
  same time, the wheels must remain stationary.

If  problems occur, search for possible causes in section 15 Finding the error causes or contact the manufacturer.

 - After checking all described functions, you can execute the first trial run. For this, deactivate the cart, place it on a suitable and approved 
  stretch and get in the cart. 
 - After setting the cart in the drive mode as described above, drive carefully and primarily check for the braking effect  
  (including full braking), steering and driving behaviour. 

!
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4. Rechargeable batteries

Only LiFeMnPo4 rechargeable batteries are used in RiMO SiNUS carts.
LiFePo4 cells provide very high discharge currents.  A continuous load of  3.5 C and a peak load of 10 C are possible; at a load of 3.5 C,  
95% of the nominal capacity is still available. In this case, C indicates the so-called C-factor. The current intensity (in Ampere) is equal to  
the C-factor multiplied by the capacity, measured in Ampere hours, of  the rechargeable battery.
Example:  For a rechargeable battery having a capacity of  4 Ah and a “load” of 3 C, the current intensity is 12 A. Unlike conventional Li-ion 
cells, it does not deposit metallic Lithium in case of  overloading and oxygen is also not released.  In older types of Li-ion rechargeable batte-
ries, the deposition in combination with oxygen leads to the so-called thermal runaway, which may even explode the cell under unfavourable 
conditions. This is not possible in a Lithium-Iron-Phosphate rechargeable battery.

Lithium-Iron-Phosphate rechargeable batteries are extremely sensitive to overloading and deep discharges. Owing to this reason, a battery 
management system (BMS) is required for monitoring the cells continuously and controlling the charging and discharging. RiMO uses a BMS 
that is specially adapted as per the requirements of  an electrical car. This prevents deep discharging or overloading of  cells and ensures the 
maximum possible usage duration of  rechargeable batteries. For more information, see section 8 BMS.

If  the service life of  a LiFeMnPo4 cell comes to an end, it needs to be changed. Pay attention to the following. Identify the defective cells:

If  a cell reaches the charging end voltage of 3.57 V during the charging process and if  the same cell switches off  the cart owing to an under-
voltage of 2.55 V during a considerably below-average driving time, this cells must be classified as defective.
The voltage can be read using the RiMO-BMS monitoring software.

4.2 Replacing/exchanging the cells

4.1 Monitoring
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Dismantling the defective cell:

- Charge the cart to 100% 
- Ensure safe status of the cart at the favourable working height (product no. 1397002 Lifting platform KHB 250 EH) 
- Deactivate the cart completely (set the main switch (1) to “Off” and press the drive switch (2))

1

2
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2

1 34

- Open the side box (1) with the affected cell. Remove the screws (2) for this purpose. 
- Disconnect the cell pick-ups (3) and temperature sensors (4) from the BMS

Additional manual for RiMO SiNUS biSynchron models
4 Rechargeable batteries
4.2 Replacing/exchanging the cells

14



Additional manual for RiMO SiNUS biSynchron models 

 - When disconnecting the load (1) and primary current cable (2), isolate it such that the possibility of a short circuit is ruled out -  
  risk of injuries 
 - Lift the cell package from the side box 
 - Remove the cell connector (3) and cell pick-ups (4) of the affected cell (5).  Remember how the cells are installed. 
 - Remove the corset (6) by removing the screws (7). 
 - Remove the defective cell from the cell package.

2

1

Risk of injuries
due to short circuit 1

4 3

3

5

7

6

Verletzungsgefahr
durch Kurzschluss

Caution 
Do not touch the contacts of remaining cells - risk of injuries
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Installing a new cell:

 - Insert a 100% charged cell in place of  the defective cell.  Ensure correct polarity (+/-) while doing so.

 
 - Fix the corset (1) at the original place and tighten together with the screws (2) of  the cell package (3). 
  Ensure that the temperature sensors (4) are at original positions and that they cannot be clamped and/or destroyed 
 - Install the cell pick-ups (5) and cell connector (6).

Caution
Only use the cells approved by RiMO

5

4

6

6

3

2

1
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 - Lift the cell package in the side box and ensure that no cables or components are clamped and/or destroyed.  
  Ensure correct polarity while doing so. 
 - Connect the load (1) and primary current cables (2). 
 - Connect the cell pick-ups (3) and temperature sensors (4) to the BMS as in case of the delivery status. 
 - Connect the side box (5) and fix it using screws (6). Ensure that no cables or components are clamped and/or destroyed.

The cart can now be commissioned as described before. If  the cell is still not detected by the BMS, connect the charging device and charge 
until the cart is 100% recharged. The charging process may initially take longer than expected since the BMS coordinates the replaced cell 
with the remaining cells.

4 3
2

1

1

6

5
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§ 11 Duties of  the end user
 1. The owner of  old batteries must send them to a collection centre that is separate from the unsorted urban waste. Sentence 1 is not 
  applicable for old batteries that are installed in other products; the Electrical and Electronic Equipment Act and the End-of-Life Vehicles 
  Ordinance remain unaffected.
 2. Old batteries in devices are exclusively collected via collection centres that are associated with the common recycling system or 
  manufacturer’s own recycling system. For old batteries in devices used by end users, i.e. commercial or other business enterprises or 
  public institutions, they can conclude special agreements, deviating from sentence 1, with the common recycling system or the  
  manufacturers’ recycling system.
 3. Old vehicle batteries are exclusively collected via the distributors, public bodies responsible for waste management, and treatment units 
  in accordance with § 12 paragraph 2.  Deviating from sentence 1, end users, i.e. commercial or other business enterprises or public 
  institutions, can hand over their old vehicle batteries to manufacturers or commercial old battery disposal companies.
 4. Old industrial batteries are exclusively collected by distributors, treatment companies in accordance with § 12 paragraph 2 and by 
  commercial old battery disposal companies provided deviating agreements as per § 8 paragraph 2 are not concluded; compliance with 
  the requirements from § 14 must be ensured.

4.3 Disposal/replacement

If batteries need to be replaced with new ones, RiMO offers you several options:
 1. Used cells can be replaced by RiMO experts on the site. Used cells can be taken back by RiMO free of charge in accordance with the Battery 
  Act (BattG) § 5.
 2. The operating company sends the cell system and the plastic side box to RiMO. RiMO fits new cells in the boxes and sends them back.   
  Used cells can be taken back by RiMO free of charge in accordance with the Battery Act (BattG) § 5.
 3. The operating company deploys its personnel to change the used cells and sends used cells back to RiMO. Used cells can be taken back 
  by RiMO free of charge in accordance with the Battery Act (BattG) § 5. If  these variants are selected, a proof of the technical competency of  
  operating company’s personnel must be given to RiMO. RiMO can conduct a suitable training programme for operating company’s  
  employees in its facility and issue the qualification certificate.

Additional manual for RiMO SiNUS biSynchron models
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4.3 Disposal/replacement
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1

- The ACD motor controller has been specially designed for PMS motors.
- It is rugged and resistant to splash water.
- Its parameters can be freely configured depending on the requirements.

5 ACD controller

Do not exceed the tightening torque (8 Nm) when fixing the cables of  the controller.  Otherwise, contacts in the controller may break and lead 
to capital damage. Ensure that the cable joints are not loose since loose joints lead to overheating.  Check the cable joints at regular intervals 
(as described in section 17 Maintenance schedules). The LED (1) status indicates the following. 
The LED (1) status indicates the following.
- The LED does not light up: The controller is not in operation      - The LED lights up continuously: The controller is activated and functioning 
- The LED flashes slowly (1 Hz): A warning has been activated     - The LED flashes rapidly (10 Hz): An error has occurred, the engine current  
                is interrupted 
RiMO experts configure the parameters of  the controller (power, speed) in cooperation with the customer. This ensures an optimum motor 
setup for the respective circuit.

5.1 Handling
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5.1 Handling
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Only brush-less disc motors are used in RiMO SiNUS cart models since this model is maintenance-free and durable. Furthermore, brush-less disc 
motors are characterised by various other advantages: compact size, flat design, low weight with the same power, high efficiency within a broad 
speed range and flexible design are some of their plus points.  Electrical commutator of PMS motors replace the mechanical commutator and 
hence these motors are maintenance free. The service life is restricted only due to the roller bearings; however, if  they are suitably designed, 
they can be used for up to 20,000 operating hours. The brush-less design does not involve fine dust emission that is caused by carbon.

6. Motor

Additional manual for RiMO SiNUS biSynchron models
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A backlash-free planetary gearbox (2) with gear ratio of  1:7 is used for transferring force from the motor (1) to wheels. Different gear 
ratios, e.g. 1:5, are possible according to the agreement. Oil in this gearbox are filled for their entire service life and are hermetically closed. 
Therefore, oil need not be changed during normal operation (gearbox temperature ≤ 80 °C). The manufacturer has specified a service life of  
20,000 hours. 

When installing, ensure that the clamping hub (3) between the motor and the gearbox is tightened using a tightening torque of 20 Nm.

7. Gearbox

3

2 1
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The contact number on the plug corresponds to the code on the cable, 
unless otherwise indicated.

14-pole flat contact housing (male)

Required counter piece: 1382779 

Required counter piece: 1382814

8-pole flat contact housing (female)

Plug allocation of the central control unit

8. BMS

8.1 Plug allocation

Pin Signal name
1 +VBAT connected
2 -VBAT
3 Controller coil emergency-stop +
4 Controller coil emergency-stop -
5 Reading the emergency-stop +
6 Reading the emergency-stop -
7 LED_Front +
8 LED_Front -
9 Charge release +
10 Charge release -
11 - Free -
12 - Free -
13 - Free -
14 - Free -

Pin Signal name Cable
1 USB_VBUS 1
2 USB D- 2
3 USB D+ 3
4 USB_GND 4
5 CAN_H 5
6 CAN_H 6
7 CAN_L 7
8 CAN_L 8

Required counter piece: 1382787

6-pole flat contact housing (female)

Pin Signal name Cable
1 USB_VBUS 9
2 USB D- 10
3 USB D+ 11
4 USB_GND 12
5 CAN_H 13
6 CAN_H 14

Required counter piece: 1382782

Plug allocation of the display unit
6-pole flat contact housing (male)

Pin Signal name Cable
1 USB_VBUS 9
2 USB D- 10
3 USB D+ 11
4 USB_GND 12
5 CAN_H 13
6 CAN_H 14

Additional manual for RiMO SiNUS biSynchron models
8 BMS 
8.1 Plug allocation
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The contact number on the plug corresponds to the code on the cable.

8-pole flat contact housing (male)

Pin Signal name
1 Temperature sensor_1 +
2 Temperature sensor_1 -
3 Temperature sensor_2 +
4 Temperature sensor_2 -
5 Temperature sensor_3 +
6 Temperature sensor_3 -
7 Temperature sensor_4 +
8 Temperature sensor_4 -

Required counter piece: 1382781

2-pole flat contact housing (male)

Pin Signal name
1 CAN_H
2 CAN_L

Required counter piece: 1382783

Pin Signal name
1 Minus pole of  the first (negative most) cell in the stack
2 Plus pole of  the first cell
3 Plus pole of  the second cell
4 Plus pole of  the third cell
5 Plus pole of  the fourth cell
6 Plus pole of  the fifth cell
7 Plus pole of  the sixth cell
8 Plus pole of  the seventh cell
9 Plus pole of  the eighth cell
10 Supply cable for the BMS

10-pole flat contact housing (male)

Required counter piece: 1382780

Additional manual for RiMO SiNUS biSynchron models
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8.2 Description of  the display unit

SOC display

100 %

90 %

80 %

70 %

60 %

50 %

40 %

30 %

20 %

10 %

Error display

Temperature sensor break

External/internal temperature error

Cell overvoltage

Cell undervoltage

Cell break

Communication errors

8.3 Explanation of  warning and error displays

Individual LEDs at the height of  the steeling wheel

It is a warning display. This LED, marked with “Pits”, flashes when the SOC (State Of Charge  charging status) drops below 20%.  
If  it lights up continuously, it indicates SOC = 0 or an error status.

Additional manual for RiMO SiNUS biSynchron models
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Temperature sensor breakage

At least one of the four temperature sensors is not connected. Possible causes of error: 
 - Cold solder point in the joint between the sensor and the sensor cable 
 - Defective crimping in plugs 
 - Plug not corrected (correctly)

External/internal temperature error

Rechargeable battery cells are heating when charging and discharging. These are cooled using a blower. If  this cooling is failed, the cells may 
exceed their temperature limit; this would damage the cells. Moreover, cells may not be operated if  the temperature is too low (< 0 °C).

Cells are balanced during the charging process. In this case, excess energy in the BMS is converted into heat. In order to prevent the destruc-
tion of  the electronic unit, the charging process is rejected by the BMS if  the internal temperature is excess.

Cell overvoltage, cell undervoltage, cell breakage

These three errors light up in the case of  at least one cell breakage. Since overvoltage or undervoltage is measured at adjacent cells in this 
case, these errors are also shown. 
Possible causes of error: 
 - Measuring cable of  the cell was not connected 
 - The fuse of the measuring cable has tripped 
 - Defective crimping in plugs or the plugs are not connected (correctly) 
 - The sequence of cells is not identical to the sequence of measuring cables (reverse polarity) 
 - Reverse polarity of  cells trips fuses in the cable harness

Additional manual for RiMO SiNUS biSynchron models
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Communication errors

The communication between the BMS and the central control unit is defective and charging and discharging are not allowed. Possible causes 
of  error: 
 - Defective crimping in plugs 
 - Plug not corrected (correctly)

Measurement accuracy, charging under-temperature

These errors are not directly shown by the display unit; however, they are can read using the monitor software. The measurement accuracy 
error refers to the cell voltage measurement; a built-in self-test is conducted when starting the BMS.

Possible causes of error: 
 - Errors in or damage to the BMS printed circuit board 
 - Measuring cable of  the cell was not connected correctly (loose contact)

In the case of the “Charging under-temperature” error, the minimum charging temperature permissible for cells was undershot.  It is not a 
direct error since driving is still allowed and it is prohibited only on undershooting the external under-temperature.

Possible causes of error: 
 - Ambient temperature is too low (below 0 °C) 
 - More temperature sensor errors (see above)

The warning LED at the height of  the steering wheel also lights up whenever an error is shown on the error display.
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8.4 Status description and usage instructions

Charging process

Charging is allowed under following conditions: 
 - At least one cell has a voltage value below the “battery full voltage” 
 - None of the aforementioned error statuses is active 
 - The cart must be switched on 
 - The drive switch is pressed, i.e. driving is not possible

If  the cart is driven until the battery is “completely drained”, the charging process takes approximately 1 hour. If  it takes longer  
(> 1.5 h) than expected, this indicates that at least one cell has aged severely or is defective.

Cells in the cart are fully charged as soon as only the green LED on the charging device lights up.  However, let the charging device connected 
to the cart at least once a day even if  the green LED lights up.  This ensures that cells are balanced in a better manner and the maximum 
capacity of  cells can be utilised. Overloading of  cells is ruled out.

Driving mode

Driving is allowed under following conditions: 
 - The drive switch must be pulled upwards 
 - None of the aforementioned error statuses is active 
 - The cart must be switched on 
 - The coil current in the relay coil in the drive switch is less than the cut-off  threshold in case of  excess current 
 - The SOC is greater than zero
1 This specification is invalid for severely de-balanced cells as well as during the initial charging of  new cells. The latter should be individually  
 charged once up to the maximal voltage (see the data sheet).

Additional manual for RiMO SiNUS biSynchron models
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Current in the relay coil in the drive switch

Nominal current of  approximately 250 mA is required for pulling the relay coil in the drive switch (i.e. to allow driving). Deviations from 
the nominal mode can include manufacturing tolerances and other ambient temperatures. The overcurrent cut-off  is dimensioned such that 
driving is possible even in case of sub-zero temperatures without damaging the electronic control unit. The reason for implementing the  
overcurrent cut-off  is to protect against short circuit.

If  the overcurrent cut-off  is triggered, acknowledge the error by pressing the drive switch. You can check the reading software to know  
whether the overcurrent cut-off  was actually active.

Earthing the current sensor

The current sensor has an offset due to technological reasons. In order to reset this, we recommend keeping the cart in the switched off  
status for 30 seconds when switching from charging to driving (and vice versa). This is required to determine the SOC correctly.

Attention 
Keep in mind that the cells may get damaged if  these are discharged at an intrinsic temperature 
below 0 °C. The cart must be charged at a temperature over 5 °C.

Additional manual for RiMO SiNUS biSynchron models
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8.5 Preset threshold values

The following threshold values are preset in the factory to ensure safe functioning of the system.

Name Wert Description

Charging end voltage 3,65 V As soon as at least one cell exceeds this limit, charging is temporarily stopped.

Discharging end voltage 2,60 V
As soon as at least one cell reaches this limit, the SOC is set to zero; the vehicle remains  
stationary.

Minimum voltage 2,55 V As soon as at least one cell undershoots this limit, the “undervoltage” error is displayed.

Maximum voltage 3,90 V As soon as at least one cell overshoots this limit, the “overvoltage” error is displayed.

Battery-full-voltage 3,57 V
As soon as all cells have this voltage value, the SOC display is set to 100% and charging is 
stopped.

Balancing start voltage 3,55 V
As soon as a cell overshoots this limit, the electrical energy sent to the cell during the charging 
process is converted into heat.

Minimum temperature -10 °C
As soon as at least one temperature sensor reaches this limit, the “External/internal  
temperature error” is displayed.  The charging/discharging process is stopped if  required.

Maximum temperature 60 °C See the description of  “Minimum temperature”

Minimum temperature for 
charging

0°C Minimum temperature at which charging is still allowed

Additional manual for RiMO SiNUS biSynchron models
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8.6 Monitoring software

It is connected using a USB cable (1382791) with the A-to-A type plug (plug-to-plug). This is included in the scope of  supply.

User interface
When creating the software, the primary 
focus was on the functionality, clarity 
and self-explanatory nature (figure 1).
All values that are displayed are instan-
taneous values.

13 
 

 

 

Abb. 1 
 
 
Balancing  
Sobald mindestens eine Zelle balanciert, wird dies durch gelbes  Blinken entsprechend dargestellt. 
Zusätzlich werden Spannungen über der Ladeschlussspannung und bei Unterspannung rot 
signalisiert. Beispiele finden sich im Block 5 der Abb. 1.  
 
Beenden 
Es wird empfohlen, das Programm stets über den „Beenden“-Button zu beenden. Sollte dies nicht 
möglich sein, wird der Kommunikationskanal eventuell nicht geschlossen. Dieser kann nach Neustart 
der Software möglicherweise nicht wieder gestartet werden. Abhilfe kann in diesem Fall das 
Abziehen des USB-Steckers schaffen.  

Additional manual for RiMO SiNUS biSynchron models
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Block 2 (with respect to BMS 1, the same applies to BMS 0)

Block 3 (with respect to BMS 1, the same applies to BMS 0)

Block 4 (with respect to BMS 1, the same applies to BMS 0)

Block 5 (with respect to BMS 1, the same applies to BMS 0)

Block 1

Current Display of  the current value (charging -> positive value / discharging -> negative value)
COM error Error displayed by the central control unit when the communication with at least one BMS has failed.
Overcurrent The relay coil is in a (quasi) short circuit, i.e. above 370 mA.

Temp 1-4 Temperature values of  sensors 1-4

Cells 1-8 Voltage values of  cells 1-8 connected to the BMS

BMS error/statuses
“Charging allowed” must light up green for the charging approval
For more information, see page 7 – “Explanation of  warning and error displays”

U average Arithmetic mean of all cells connected to the BMS
Charging Charging of  a battery pack in Ah
SOC Charging status in %
Capacity Preset charging of  the battery
BMS temperature Internal temperature of  the BMS

Additional manual for RiMO SiNUS biSynchron models
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Rimo_Monitor_Installer

When commissioning the software for the first time, it is absolutely essential to run the “Rimo_Monitor_Installer” on the target system using 
the “setup.exe” file. In this case, all essential runtime environments are installed on the computer. Furthermore, a unique folder structure is 
created under Windows/Start/Program Files.

Rimo_Monitor

If  “Rimo_Monitor_Installer” was already executed on a target computer, all runtime environments are installed on the computer. Thus, there is 
no need to use the installer again. In this case, it is recommended to copy only the “Rimo_Monitor” folder into the old installation directory. 
This saves long installation times for a new software release.

Balancing

As soon as at least one cell is balanced, it is indicated by a flashing yellow light. In addition, voltages are signalled using the charging end 
voltage and using a red light for undervoltage. Examples are given in block 5.

Exit

We recommend using the “Exit” button to end the programme.  If  this is not possible, the communication channel is not closed sometimes.   
It might not be restarted after restarting the software. Removing the USB plug may help in such a case.

Installation
Three options are provided to the user for using the RiMO monitoring software.
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9 Control box

An example (image): If  the cart does not accelerate, but everything else functions flawlessly, without any fault, the problem could be in the 
joystick. In order to check this, use a multimeter (2) to measure the signal sent by the joystick to the controller. The terminal to be used for 
measurement is specified in the terminal allocation plan.  In this case, it is terminal 21 (3) (driving potentiometer signal). If  a voltage is not 
applied when accelerating, either the cable joint of  the joystick is broken or the joystick is defective.

IThe control box (1) contains almost all cables of  individual 
electrical components; it thus offers a clearly arranged platform 
to take measurements for finding errors. In addition, all fuses are 
installed there such that they are easily accessible. If  a sound 
system is provided, it is also protected and installed in the control 
box. Cable joints in the box are serially numbered and individual 
cables are marked with numbers or colours. Mechanics can use 
the wiring and connection diagrams from the operating manual to 
easily find out which connections belong to which component.

Caution
Attention in case of  rotating parts

3

1

0.000

MultiMETER
2
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10 Side box

The side box (1) is made of PP.  Thanks to its solid design with comparatively low weight, it offers maximum possible protection of  cells (2) 
and electrical components. It has been specially customised for SiNUS in combination with LiFeMnPo4 cells and can accommodate up to 8 
100-AH cells in a flush-fit design.  It also provides a secured place for the BMS, cables laid and for 15 kg additional weights on each side. As 
a special feature, a ventilator (3) is installed in the box for cooling the cells in case of  high loads. It has been designed such that cool air (4) 
is sucked on the outer side of  cells. Cool air does not have any option but to flow through the cells.  As a result, maximum possible heat from 
cells is dissipated in air and subsequently the ventilator carries it off  to the back.

For handling: 
When closing the box, ensure that no cable is clamped at sharp edges or comes in contact with rotating parts. Screw glands (5) on the cover 
must be tightened using a maximum tightening torque of 2 Nm.

3

4 1

2

5

1
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11 Drive switch (emergency-stop)

The drive switch (1) is an emergency-stop switch designed for switching high direct current. It can switch currents up to 300 A 
without any problem.

At the time of installation, ensure that the M5 fixing screws (2) are tightened with a maximum of 1.5 NM. Screw in the screws (3) of  the  
bracket in the side box WITH thread locks (Loctite); the joint with the upper part of  the side box WITHOUT thread locks. Tighten the screw 
glands (4) of  the load current cable with 7-8 NM. (Attention! do not forget spring washers; excessive tightening may snap the contacts; joints 
may loosen due to inadequate tightening)

1

2

3
4
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12 Joystick

The joystick (1) converts the movement of  the accelerator (2) into an electrical signal. The signal (0-5 VDC) is used by the motor controller 
to accelerate the cart.

At the time of installation, ensure that the accelerator in the zero position does no actuate the joystick.  In addition, adjust the joystick.  
Loosen the screws (3) and turn the joystick such that wheels cannot rotate in the zero position and, at the same time, the cart can be  
accelerated fully when the joystick is actuated. Tighten the screws carefully such that they cannot be turned any more (< 1 Nm)

If  the cart starts moving on its own, check the joystick for correct adjustment and adjust it if  necessary. If  the error cannot be rectified, 
decommission the cart until the errors are found and rectified. If  you have any doubts, contact the manufacturer.

3 1

2
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13. Charging device

The Future series charging device (4) by IEB, who is an experienced manufacturer, is used for charging. The charging device is equipped with 
the latest high-frequency charging technology to ensure maximum efficiency.  The energy consumption is less than 20% as compared to a 
conventional single phase charging device. The device was specially adapted for the RiMO BMS to ensure flawless functioning. This assures 
quick and resource-conserving charging

The charging device must be installed at a dry place. Protect the charging cable against mechanical loads (chafing, friction, bending, pulling). 
Ensure that the cable does not lie in the path or come in contact wit the cart or the driver when the cart is moving.

The charging process is easy: When the cart is stationary and the drive switch is in the “Off” position, you can insert the charging plug into the 
charging socket provided in the cart. The charging process starts automatically and the charging devices communicates with the BMS. When all 
cells are charged 100%, the charging device display switches to green. Only then can the charging cable be removed.

(Attention! Do not pull the charging cable and do not remove it during the charging process as this might damage the charging plug/cable)

At the end of the charging process, the charging device reduces the charging current or even stops for a short while.  This behaviour is  
absolutely important to balance the cells to their prescribed same level; it is also called “toggling”.

13.1 Setup

13.2 Handling / charging
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If  the operational status of  the charging device cannot be restored even after carrying out the following measures or if  a fault or a defect in 
the electronic device is shown on the LED display, please contact the service centre of  the manufacturer. 
Only the Customer Service Department of  the manufacturer may rectify the errors. The manufacturer has a Customer Service Department and 
personnel specially trained for this task. The following information is important and helpful for the Customer Service Department to be able to 
respond quickly to a problem:

 - Serial number of  the charging device 
 - Display of  the LED display 
 - Error description 
 - Current location of  the charging device

Five LEDs of  the operating and display unit are used to display faults and the status of the charging device.

13.3 Faults and error messages
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13.3 Faults and error messages 

If the operational status of the charging device cannot be restored even after carrying out the following measures or if a fault or a defect in 
the electronic device is shown on the LED display, please contact the service centre of the manufacturer. 
Only the Customer Service Department of the manufacturer may rectify the errors. The manufacturer has a Customer Service Department 
and personnel specially trained for this task. The following information is important and helpful for the Customer Service Department to be 
able to respond quickly to a problem: 
 
- Serial number of the charging device 
- Display of the LED display 
- Error description 
- Current location of the charging device 
 
 
Five LEDs of the operating and display unit are used to display faults and the status of the charging device. 

LED 
display Description Error number 

 

 
Battery fails or reverse polarity 

Battery voltage < 0.5 V/Z 
 

ERROR 1 
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x = flashing

Battery voltage at the time of switching on is too high 
(> 2.40 V/Z) 

The characteristic curve has been set without the charging function 

ERROR 2

 

 
 

Pre-charging takes too long 
(Battery voltage < 1.5 V/Z for longer than 30 minutes) ERROR 3 

Constant current phase (I1) is too long ERROR 4

Constant voltage phase (U1) is too long ERROR 5 

 
 

Internal ambient temperature outside the threshold values 
T < -20 °C or T > 50 °C ERROR 6 

The temperature at the cooling body or at the transformer is overshot 
(Only single phase devices) ERROR 7 

External temperature sensor (battery) outside the threshold values 
Optional ERROR 8 

 

 
 
 

Phase failure of the three-phase supply network as long as at least 1 
phase exists

ERROR 9

Problem with the internal data bus ERROR 10
No charging current despite releasing ERROR 11

Charging current > 104% setpoint value* ERROR 12
Charging voltage > 102% setpoint value* ERROR 13

Defective module (only for Filon Futur XL) ERROR 14
Reserved ERROR 15
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Five LEDs of the operating and display unit are used to display faults and the status of the charging device. 

LED Error Error description Remedial measure 

 

 
Battery fails, reverse 
polarity of battery, 
battery voltage < 0.5 V/Z 

Starting point: the battery is connected 
Check the polarity of the battery and correct it if necessary 
Measure the battery voltage: 
- Battery voltage below 0.5 V/Z 
 Take suitable measures to increase its voltage above 0.5 V/Z 
 
Check the device output fuse 

 
x = 

Flashing 

 
 
 
 
Battery voltage at the time 
of switching on is too high 
(> 2.40 V/Z) 
 
The characteristic curve 
has been set without the 
charging function 

Wait for 1 minute after connecting the battery 
Check the battery allocation 
- Check the nominal voltage specifications of the battery and the 
 charging device 
 If the nominal voltage of the battery is greater than that of the 
 charging device, the charging device is not suitable 
 
 If the nominal voltage of the battery is less than that of the 
 charging device, check whether the charging device has a 
 suitable characteristic curve setting 
Some charging devices have a characteristic curve without the 
charging function. 
- In this case, check whether a suitable characteristic curve has 
 been set. 

  

Five LEDs of  the operating and display unit are used to display faults and the status of the charging device.
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3. 

 
 
 
 
 
 

Pre-charging takes too 
long 
(Battery voltage < 1.5 
V/Z for longer than 30 
minutes) 

 
 

Check the battery allocation 
- Compare the nominal voltage and capacity of the battery with the setting of 
  the charging device 
 
 If a matching charging setting is not available for the battery, the charging 
 device is not suitable for charging. 
 Check the battery for the cell connection. 
If there are no evident errors, restart the charging device. 
Check the pre-charging current 
- If the measured current is considerably less than the pre-charging 
  current prescribed by the characteristic curve, there is an error in the 
  charging device. 
The error occurs again after 30 minutes. 
-  Contact the service technician. 

 
 
 
 
 
4. 

 
 
 
 
 
 

The constant current 
phase takes too long 

Check the battery allocation 
Compare the capacity of the battery with the setting of the charging device. 

If a matching charging setting is not available for the battery, the charging 
device is not suitable for charging. Check the battery. 
Battery is too hot: 
If there is no defect in the battery, the charging process can be continued after 
an adequate cooling phase. 

Defective battery (e.g. cell connection) 
Battery was severely discharged: restart the charging process. 
If the error still occurs: contact the service technician. 

Additional manual for RiMO SiNUS biSynchron models
13 Charging device

13.3 Faults and error messages

41



User and maintenance manual version 2013  • Subject to changes due to technical advancements

Additional manual for RiMO SiNUS 
biSynchron models
13 Charging device
13.3 Faults and error messages

42
User and maintenance manual version 2013 • Subject to changes due to technical advancements 

 5. The constant voltage phase 
takes too long 

 (Optional, if specified in the 
characteristic curve table) 

 Proceed as described for error 4. 
A severely discharged battery can however be ruled out as a cause 
of the error. 

 

LED Error Error description Remedial measure 

 
 
 

 
 
 
 
 

 
 
6. 

 
 
 
Temperature in 
the charging 
device is too 
high 

Check the feed and exhaust air openings 
- Openings of the charging device must be free. 
If dust filters are installed, clean them and, if necessary, 
replace them. 
Select the installation place of the charging device such that 
unrestricted  
air ventilation is ensured. 
Maintain adequate distance from other charging devices 
or heat sources. 
Excessively high ambient temperatures may hamper the 
charging operation. 
Check the ventilator function during the charging operation. 
If these causes are ruled out, contact the service technician. 

 
7. 

 
 
Temperature at 
the transformer or 
 cooling body is 
too high 

8. 
Battery 
temperature 
overshot 
(optional) 

Check the battery. 
- If there is no defect in the battery, the charging process 
can be continued after an adequate cooling phase. 
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 5. The constant voltage phase 
takes too long 

 (Optional, if specified in the 
characteristic curve table) 

 Proceed as described for error 4. 
A severely discharged battery can however be ruled out as a cause 
of the error. 

 

LED Error Error description Remedial measure 

 
 
 

 
 
 
 
 

 
 
6. 

 
 
 
Temperature in 
the charging 
device is too 
high 

Check the feed and exhaust air openings 
- Openings of the charging device must be free. 
If dust filters are installed, clean them and, if necessary, 
replace them. 
Select the installation place of the charging device such that 
unrestricted  
air ventilation is ensured. 
Maintain adequate distance from other charging devices 
or heat sources. 
Excessively high ambient temperatures may hamper the 
charging operation. 
Check the ventilator function during the charging operation. 
If these causes are ruled out, contact the service technician. 

 
7. 

 
 
Temperature at 
the transformer or 
 cooling body is 
too high 

8. 
Battery 
temperature 
overshot 
(optional) 

Check the battery. 
- If there is no defect in the battery, the charging process 
can be continued after an adequate cooling phase. 
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9. 

 
 
 
Phase failure 

Check the power supply 
- Take a measurement at the socket to check whether power is 

supplied to all phases. Check the mains fuse in the distributor if 
necessary. 
Check the control board. 
- Check the input fuse of the control board. 
If the error still occurs, contact the service technician. 

 

10.  
Problem with the internal 
data bus 

 
Hardware and controller errors 

11. No charging current - Repeat the charging process to rectify the error. 
If the error occurs again, contact the service technician 
 

12. Charging current > 104% 
setpoint value 

 

13. Charging voltage > 102% 
setpoint value 

14: 
 
Defective module 

Check the power module 
- The defective power module is shown in the case of 
charging devices with a display. Contact the service 
technician. 
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13.4 Warnings

 
Warnings do not switch off the charging process; they only inform the user about an error that hampers the charging process. The following 
warnings may be triggered: 

LED Warning Behaviour of the 
charging device 

Remedial measure

 
 

The red 
LED flashes 
in addition 

to the 
charging 

status 
display 

 
 
 
 
 
 
The 
temperature 
sensor is 
defective or 
not connected 

 
 
 
 
The battery 
temperature can no 
longer be monitored. 
A fixed battery 
temperature of 30 
°C is prescribed 
for the charging 
device. 

Check the connection of the 
temperature sensor 
 

- Check the connection for 
external damage; inform the 
charging device 
manufacturer if required. 
When the error is rectified, the 
red LED goes out and the 
charging is again adapted as 
per the current battery 
temperature. 
If the error still occurs, contact 
the service technician. 

Warnings do not switch off  the charging process; they only inform the user about an error that hampers the charging process.  
The following warnings may be triggered:

13.4 Warnings
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LED Warning Behaviour of the 
charging device 

Remedial measure

 
The blue 

LED 
flashes in 
addition to 

the 
charging 

status 

 
 
 
 
 
The EUW pump 
cannot build any 
pressure 
 

 
 
 
 
Charging is 
continued without 
EUW. This might 
extend the charging 
time by up to three 
hours. 

Check the hose connection. 
- Ensure flawless connection of the 

air hose with the battery. 
- Check the hose for damage and 

repair it if necessary. 
If the error still occurs, contact 
the service technician. 

13.5 Disconnecting the charging device from the supply network 
 
A mains cable is used to supply power to the charging device. The charging device needs to be disconnected from the mains when: 
 
 
- The charging device is not required continuously 
- The charging electronic unit needs to the switched to the initial status (reset), e.g. when a fault is displayed 

A mains cable is used to supply power to the charging device. The charging device needs to be disconnected from the mains when:

 - The charging device is not required continuously 
 - The charging electronic unit needs to the switched to the initial status (reset), e.g. when a fault is displayed

13.5 Disconnecting the charging device from the supply network
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14 Finding the error causes

Current Possible cause Measure

Cart is not functioning
(no power)

- Defective fuse
- Cable connection is disconnected

- Check fuse F1 (BMS)
- Check all “+” and “-” lines for damage

The cart is not 
charged

- Defective charging plug/socket
- Main switch is activated
- Minimum/maximum temperature undershot/overshot
- Cell breakage
- Communication error
- Temperature sensor breakage
- The cable connection of the charge release is  
  interrupted
- Cable breakage
- Defective charging device
- No mains current

- Check the charging plug/socket and cable
- Check the main switch
- Check the temperatures of  the BMS and the cells
- Check the identifications of  the cells
- Check the cable connection of  the BMS
- Check the identifications of  the temperature sensors
- Check the cable connection between the BMS and the 
  charging socket
- Check the load current cable
- Check the charging device
- Check the mains current

The cart does not 
move

- SOC value is 0
- The joystick is not connected or is defective
- Minimum/maximum temperature undershot/overshot
- Cell breakage
- Communication error
- Temperature sensor breakage
- The controller of  the main switch coil is interrupted

- Check the charge status
- Check the cable connections of  the joystick
- Check the temperatures of  the BMS and the cells
- Check the identifications of  the cells
- Check the cable connection of  the BMS
- Check the identifications of  the temperature sensors
- Check the cable between the BMS and the main switch coil
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Current Possible cause Measure

The cart does not 
move

- Defective fuse
- Defective main switch
- Cable breakage
- The shutdown transponder is defective or is not  
  connected correctly
- The ENPO start connection is interrupted

- Check fuses F2 and F3 in the switch box
- Check the main switch and the coil
- Check the load current cable
- Check the shutdown transponder and cable  
  connections
- Check the ENPO cable connection

A motor does not 
rotate

- Defective fuse
- Temperature sensor of  the motor is defective

- Cable connection is disconnected
- Defective hall sensor
- Defective controller
- Defective motor
- The ENPO start connection is interrupted

- Check the fuses in switch boxes
- Remove the sensor cable of  the motor controller (white) 
  on the left or right
- Check the cable connections of  the motor
- Check the hall sensor by replacing it
- Check the controller by replacing it
- Check the motor by replacing it
- Check the ENPO cable connection

The cart moves auto-
matically

- The joystick has been adjusted incorrectly
- The earthing connection of  the controller is defective

- Check the joystick adjustment
- Check earthing connections
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15 Cleaning the cart

Attention 
Clean the cart at regular intervals and at least once a week. As a result, defective components and loose screw glands can be 
identified faster. Using high-pressure cleaner may damage the cart parts severely (e.g. decor, bearings, electrical/electronic 
components and the motor).

Caution
If  greasy substances or substances containing oil penetrate into the braking system, they may weaken the braking force or even 
render it ineffective.

Use an agent, which offers cleaning, degreasing and protective properties, for cleaning the chassis and components (except the parts of  the 
braking system). Use a cleaning agent that suppresses moisture from rotating components.

• Always protect the braking system when cleaning.
• Spray the cleaning agent on the entire cart and allow it to take effect. Use a dry cloth to rub off  the cart. 
• Check the sides boxes for contaminations (rubber deposits, dust) every month; use compressed air or a vacuum cleaner to clean the areas 
 between the cells to ensure adequate cooling.
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Other torques are listed in the RiMO user and maintenance manual. If  you have any queries, place contact the manufacturer.

16 Tightening torques

Position of the screw gland Tightening torque
Side box upper part - side box lower part 3-4Nm
Side box upper part - drive switch (emergency stop) 2Nm
Load cable (25 mm²) - drive switch (emergency-stop) 7Nm
Connector plates - cells pole 5Nm
Brake disc - wheel hub 25Nm
Brake calliper – frame 25Nm
Motor controller support plate - frame 20Nm
Motor controller - motor controller support plate 6-7Nm
Motor controller cable connections 8Nm
Charging plug - frame 3Nm
Joystick – frame 25Nm
Motor clamping flange - gearbox connection 20Nm
Gearbox – frame 25Nm
Adapter plate - motor 25Nm
Adapter plate - frame 20Nm
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17 Maintenance schedules

17.1 Daily inspections

Ta
bl

e 
to

 b
e 

co
pi

ed

Inspection date/Inspector

Kart-No. Inspection type
Module, subassembly or
group

Visual Safety bar

Visual Silent blocks

Visual Pedals

Inspection procedure Steering knuckle

Inspection procedure Steering knuckle

Inspection procedure Wheel bearing

Visual Tire condition

Inspection procedure Tire pressure

Comment
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17.1 Daily inspections

Ta
bl

e 
to

 b
e 

co
pi

ed

Inspection date/Inspector

Kart-No. Inspection type
Module, subassembly or
group

Visual Steering wheel

Visual Tie rods

Test Braking effect

Visual Cables

Test Mechanical

Visual closeness of  the lines

Visual transferring of  the lines

Comment
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17.2 Weekly inspections

Ta
bl

e 
to
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e 

co
pi

ed

Inspection date/Inspector

Kart-No. Inspection type
Module, subassembly or
group

Visual Frame

Visual Front bumper

Visual Rims

Visual Tie rod ends

Visual Steering column

Visual Panels

Visual Fastenings

Visual Seat

Inspection procedure cable connections

Inspection procedure load ballance

Visual brake linings

Test Seat adjustment

Comment
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17.3 Monthly inspections

Ta
bl

e 
to
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e 

co
pi

ed

Inspection date/Inspector

Kart-No. Inspection type
Module, subassembly or
group

Inspection procedure Bearing

Visual Brake disc

Inspection procedure Gear

Visual Control box

Visual Motor controller

Visual Side boxes

Comment
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RiMO User and Maintenance Manual
18. Contact addresses for RiMO Karts

18. Contact addresses for RiMO karts

RiMO - Deutschland (Stammsitz) 
RiMO GERMANY GmbH & Co. K.G.  
Buchholz 4a 
D-59846 Sundern (Deutschland) 
Telefon: +49-2933-9782-30 
Website: rimo-germany.com 
E-Mail: info@rimo-germany.com

RiMO - USA 
RJV Enterprises, LLC 
135 Wood Road 
US-02184 Braintree (USA) 
Telefon: +1-781-228-2134 
Website: f1boston.com 
E-Mail: kquast@f1boston.com

RiMO - Türkei 
Dedkar Otomotiv 
Tathkuyu Mh. 
TR-13155 Gebze (Türkei) 
Telefon: +90-262641-03-90 & +49-175567-3640 
Website: gebzekarting.com 
E-Mail: gebzekarting@ttnet.net.tr

RiMO - Ozeanien 
Le Mans Go Karts & Laser Skirmish  
11-59 Waterview Close 
AU-VIC 3175 Melbourne Victoria Dandenong South (Ozeanien) 
Telefon: +61 878 787 41 
Website: lemansgokarts.com.au 
E-Mail: info@lemansgokarts.com.au

RiMO - Russia 
ООО «БЛАСТЕР ПЛЮС»  
Лихачевский проезд, д.4, корпус 1, офис 212 
RU-141701, Московская область, г. Долгопрудный (ЕврАзЭС) 
тел. +7 (498) 744 67 44 
факс +7 (498) 744 64 46 
е-мейл igonin@blaster-plus.pro
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The latest instructions can also be downloaded under www.rimo-germany.com
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