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The information in this manual is subject to change without notice and should not
be construed as a commitment by ABB. ABB assumes no responsibility for any errors
that may appear in this manual.
Except as may be expressly stated anywhere in this manual, nothing herein shall be
construed as any kind of guarantee or warranty by ABB for losses, damage to persons
or property, fitness for a specific purpose or the like.
In no event shall ABB be liable for incidental or consequential damages arising from
use of this manual and products described herein.
This manual and parts thereof must not be reproduced or copied without ABB's
written permission.
Keep for future reference.
Additional copies of this manual may be obtained from ABB.

Original instructions.
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Overview
About this manual

This Product manual contains important information about correct operation and
propermaintenance of the AutonomousMobile Robot (AMR). For further information
about maintenance see Maintenance manual – Flexley Platform AMR P604
(References).
It also contains safety instructions (see Safety), which must be strictly followed to
prevent accidents from happening to persons or the AMR.
The purpose of this manual is to provide personnel with instructions for the
operation (Components of the AMR and AMR operation) and transport (Transport,
lifting, and storage) of the AMR.
This entire manual must be carefully read. Understanding this manual will be
essential to:

• Achieve optimal use of the equipment.
• Increase the reliability and service life of the AMR.
• Maintain safety standards for personnel.

All the information in this manual is based on the most recent data available at the
time of printing.
ABB reserves the right to make changes without prior notice and shall not be
subject to any further obligations as a result thereof.
This manual must be considered a permanent part of the AMR and must always
remain in the vehicle.
No part of this manual may be reproduced without written consent.

Usage
This manual should be used during:

• Operating the AMR
• Maintenance

Who should read this manual?
This manual is intended for:

• Operating personnel
• Maintenance personnel

Prerequisites
A maintenance/repair/installation craftsman working with an ABB mobile robot
must:

• Be trained by ABB and have the required knowledge of mechanical and
electrical installation/repair/maintenance work.

Continues on next page
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References
Documentation referred to in the manual, is listed in the table below.

Document IDDocument name

3HAS00003-001Maintenance manual - Flexley Platform AMR P604

3HAS00072-001User manual - Flexley Platform AMR P604

3HAS00010-001Load Specifications manual - Flexley Platform AMR P604

3HAS00074-001Laser Configuration Master manual - Flexley Platform AMR P604

3HAS00004-001Quality Parts List - Flexley Platform AMR P604

3HAS00066-001Manual Charging station AMR T701/T702/P604

3HAS00063-0013HAS00063-001_Revision A_en, UM AMR Studio Suite compatible with
AMR Studio Fleet Manager

3HAS00064-0013HAS00064-001_Revision A_en, UM AMR Studio Suite compatible with
AMR Studio Manager

Revisions
DescriptionRevision

First edition.A

Standard features and additional information included. Minor changes added.B
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Visual Slam guidance vs Magnetic guidance
This Product manual contains information about two versions of the same AMR,
depending on the guidance system used:

• P604 M (3HAS006173F002), using Magnetic guidance
• P604 V (3HAS006173F001), using Visual SLAM

The aim of the Magnetic guidance is to read and follow the magnetic tape laid on
the floor or buried under the floor. The magnetic tape forms part of the AMR's
guidance system. The tape provides the path followed by the AMR. This tape can
either be applied on the floor’s surface, embedded in the bottom or buried under
it. It is usually black in color. The AMR reads the tape to follow a circuit. For
example, as shown in the figure below. Themain software for this version is SIGAT.

Figure 0.1: Laser scanners

DescriptionRepresentationItem

AMR circuit1

AMR direction2

RFID Tags3

The Visual SLAM is a technology based on AI-Perception system utilizing
off-the-shelf cameras. On P604 V, 6 monocular cameras are used to detect and
track natural features in the environment, then a 3Dmap is constructed from these
tracked features. This technology can differentiate between moving and static
objects in the environment to decide what are the good references that the AMR
should depend on for localization. In addition, VSLAM allows the AMR to always

Continues on next page
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track what is changing in the environment and update the map in real-time. The
main software for this version is AMR Studio.

Figure 0.2: Representation of how Visual SLAM interacts with the surroundings

Most of the information in this manual is shared for both versions. When the
information is related to only one of the possible vehicles, the title will indicate it.
For example, Navigation system — P604 M.
From the point of view of an external user, the main differences are the Navigation
system and the HMI display, since the information appearing on the screen is
showed on a different way, but some procedures like the Insertion procedure would
be different as well.
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AMR Studio Suite
Overview

AMR Studio® Suite is a powerful ABB software that provides all the necessary
tools to install, manage, and monitor your AMR fleet.
This software comprises two tools that will revolutionize the way you manage your
system:

• AMR Studio®
• AMR Studio® Fleet Manager

Figure 0.3: AMR Studio Suite

AMR Studio® is an easy-to-use software to set up your AMRs, reduces
commissioning time and easily analyze the performance of each AMR. It includes
Layout designer, Mission manager and Vehicle diagnostics.
For more details, see UM AMR Studio Suite compatible with AMR Studio Fleet
Manager 3HAS00063-001 and UM AMR Studio Suite compatible with AMR Studio
Manager 3HAS00064-001 (References).
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Conversion table
Overview

This document is written using the metric system as a reference. If the user needs
to convert it to the system generally used in the USA, use the following conversion
table:

Conversion
Formula or
Factor

US Abbrevi-
ation

US UnitMetric Abbre-
viation

Metric UnitCategory

× 3.28084ftfootmmeterLength

× 0.393701ininchcmcentimeterLength

× 0.621371mimilekmkilometerLength

× 2.20462lbpoundkgkilogramMass

× 0.035274ozounceggramMass

× 0.264172galgallon (US)LliterVolume

× 0.033814fl ozfluid ounce
(US)

mLmilliliterVolume

(°C × 9/5) +
32

°FFahrenheit°CCelsiusTemperature

(°F − 32) × 5/9°CCelsius°FFahrenheitTemperature
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Product certification
AMR P604 V - 3HAS006173F001

0

Page 1/2

According to Machinery Directive 2006/42/EC Annex II B
The manufacturer:

COMPANY NAME ASEA BROWN BOVERI, S.A.
TAX ID CODE A-08002883

SERIAL NUMBER

DECLARATION OF INCORPORATION OF PARTLY COMPLETED MACHINERY

Declares only under its own responsibility that the partly completed machinery:

ADDRESS
Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

0000

YEAR OF MANUFACTURE 2025

AMR Voltage (Vdc) 48

AMR Weight (Kg) 510

In Madrigalejo del Monte (Burgos, Spain) August 5, 2025

Signed for and on behalf of:

Nominal capacity (Kg) / Traction force (N) 1500 / -

All essential requirements of Annex I of the Machinery Directive 2006/42/EC have been applied and fulfilled, except for no. 1.3.5 and 1.3.6 of Annex I of the

Machinery Directive 2006/42/EC that need to be checked by the final integrator.

We undertake to transmit, in response to a reasoned request by the national authorities, relevant information on the partly completed machinery through

the authorized person to compile the technical documentation.

Is in compliance with the European Directive: Machinery Directive 2006/42/EC

Under the following Standard(s):

Luis Cascajar

ISO 3691-4:2020
Industrial trucks - Safety requirements and verification - Part 4: Driverless industrial

trucks and their systems

Head of R&D AMR GSC 

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Authorized person to compile the technical documentation:

We declare that the relevant technical documentation is compiled in accordance with part B of Annex VII of the Machinery Directive 2006/42/EC.

We declare that the partly completed machinery must not be put into service until the final machinery into which it is to be incorporated has been

declared in conformity with the provisions of the Machinery Directive 2006/42/EC, where appropriate.

MODEL Flexley Mover P604V

DESCRIPTION Autonomous Mobile Robot

REFERENCE 3HAS006173F001

Head of R&D AMR GSC 

We reserve the rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express authority is strictly forbidden.

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Managing Director GSC AMR

ANSI/ITSDF B56.5-2019
Safety Standard for Driverless, Automatic Guided Industrial Vehicles and Automated 

Functions of Manned Industrial Vehicles

Alfonso Gonzalez Luis Cascajar

Document version: EC Certificate Tool_V1.7.010 [Version1.7]

Figure 0.4: AMR P604 V: Declaration of Incorporation

Continues on next page
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0

0

0

Page 2/2

The manufacturer:

COMPANY NAME ASEA BROWN BOVERI, S.A.

DECLARATION OF CONFORMITY

TAX ID CODE A-08002883

ADDRESS
Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain)

Declares only under the solo responsibility of the manufacturer that the product:

MODEL Flexley Mover P604V

DESCRIPTION Autonomous Mobile Robot

REFERENCE 3HAS006173F001

SERIAL NUMBER 0000

YEAR OF MANUFACTURE 2025

AMR Voltage (Vdc) 48

AMR Weight (Kg) 510

EN 12895:2015+A1:2019 Industrial trucks - Electromagnetic compatibility

ETSI EN 301 489-3 v2.1.1 (2019-03)

ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part

3: Specific conditions for Short-Range Devices (SRD) operating on frequencies

between 9 kHz and 246 GHz

ETSI EN 301 489-17 v3.2.0 (2017-03)
ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part

17: Specific conditions for Broadband Data Transmission Systems

Is in compliance with the European Directive: EMC Directive 2014/30/EU 

IEC 61326-3-1:2017

Electrical equipment for measurement, control and laboratory use - EMC

requirements - Part 3-1: Immunity requirements for safety-related systems and for

equipment intended to perform safety-related functions

Under the following Standard(s):

Alfonso Gonzalez Luis Cascajar

Authorized person to compile the technical documentation:

Luis Cascajar

Head of R&D AMR GSC 

In Madrigalejo del Monte (Burgos, Spain) August 5, 2025

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Signed for and on behalf of:

We reserve the rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express authority is strictly forbidden.

Document version: EC Certificate Tool_V1.7.010 [Version1.7]

Managing Director GSC AMR Head of R&D AMR GSC 

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Nominal capacity (Kg) / Traction force (N) 1500 / -

ETSI EN 301 489-1 v2.2.0 (2017-03)
ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part

1: Common technical requirements

RED Directive 2014/53/EU Is in compliance with the European Directive:

Under the following Standard(s):

Figure 0.5: AMR P604 V: Declaration of conformity

Continues on next page
16 Product Manual Flexley Platform - AMR P604

3HAS00005-1 Revision: B
© Copyright 2025 ABB. All rights reserved.

Product certification
Continued



AMR P604 M - 3HAS006173F002

0

Page 1/2

According to Machinery Directive 2006/42/EC Annex II B
The manufacturer:

COMPANY NAME ASEA BROWN BOVERI, S.A.
TAX ID CODE A-08002883

SERIAL NUMBER

DECLARATION OF INCORPORATION OF PARTLY COMPLETED MACHINERY

Declares only under its own responsibility that the partly completed machinery:

ADDRESS
Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

0000

YEAR OF MANUFACTURE 2025

AMR Voltage (Vdc) 48

AMR Weight (Kg) 510

In Madrigalejo del Monte (Burgos, Spain) August 5, 2025

Signed for and on behalf of:

Nominal capacity (Kg) / Traction force (N) 1500 / -

All essential requirements of Annex I of the Machinery Directive 2006/42/EC have been applied and fulfilled, except for no. 1.3.5 and 1.3.6 of Annex I of the

Machinery Directive 2006/42/EC that need to be checked by the final integrator.

We undertake to transmit, in response to a reasoned request by the national authorities, relevant information on the partly completed machinery through

the authorized person to compile the technical documentation.

Is in compliance with the European Directive: Machinery Directive 2006/42/EC

Under the following Standard(s):

Luis Cascajar

ISO 3691-4:2020
Industrial trucks - Safety requirements and verification - Part 4: Driverless industrial

trucks and their systems

Head of R&D AMR GSC 

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Authorized person to compile the technical documentation:

We declare that the relevant technical documentation is compiled in accordance with part B of Annex VII of the Machinery Directive 2006/42/EC.

We declare that the partly completed machinery must not be put into service until the final machinery into which it is to be incorporated has been

declared in conformity with the provisions of the Machinery Directive 2006/42/EC, where appropriate.

MODEL Flexley Mover P604M

DESCRIPTION Autonomous Mobile Robot

REFERENCE 3HAS006173F002 

Head of R&D AMR GSC 

We reserve the rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express authority is strictly forbidden.

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Managing Director GSC AMR

ANSI/ITSDF B56.5-2019
Safety Standard for Driverless, Automatic Guided Industrial Vehicles and Automated 

Functions of Manned Industrial Vehicles

Alfonso Gonzalez Luis Cascajar

Document version: EC Certificate Tool_V1.7.010 [Version1.7]

Figure 0.6: AMR P604 M: Declaration of Incorporation

Continues on next page
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0

0

0

Page 2/2

The manufacturer:

COMPANY NAME ASEA BROWN BOVERI, S.A.

DECLARATION OF CONFORMITY

TAX ID CODE A-08002883

ADDRESS
Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain)

Declares only under the solo responsibility of the manufacturer that the product:

MODEL Flexley Mover P604M

DESCRIPTION Autonomous Mobile Robot

REFERENCE 3HAS006173F002 

SERIAL NUMBER 0000

YEAR OF MANUFACTURE 2025

AMR Voltage (Vdc) 48

AMR Weight (Kg) 510

EN 12895:2015+A1:2019 Industrial trucks - Electromagnetic compatibility

ETSI EN 301 489-3 v2.1.1 (2019-03)

ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part

3: Specific conditions for Short-Range Devices (SRD) operating on frequencies

between 9 kHz and 246 GHz

ETSI EN 301 489-17 v3.2.0 (2017-03)
ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part

17: Specific conditions for Broadband Data Transmission Systems

Is in compliance with the European Directive: EMC Directive 2014/30/EU 

IEC 61326-3-1:2017

Electrical equipment for measurement, control and laboratory use - EMC

requirements - Part 3-1: Immunity requirements for safety-related systems and for

equipment intended to perform safety-related functions

Under the following Standard(s):

Alfonso Gonzalez Luis Cascajar

Authorized person to compile the technical documentation:

Luis Cascajar

Head of R&D AMR GSC 

In Madrigalejo del Monte (Burgos, Spain) August 5, 2025

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Signed for and on behalf of:

We reserve the rights in this document and in the information contained therein. Reproduction, use or disclosure to third parties without express authority is strictly forbidden.

Document version: EC Certificate Tool_V1.7.010 [Version1.7]

Managing Director GSC AMR Head of R&D AMR GSC 

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Autovía A-1, Km 213,5- Polígono Industrial

09390 Madrigalejo del Monte, Burgos (Spain) 

Nominal capacity (Kg) / Traction force (N) 1500 / -

ETSI EN 301 489-1 v2.2.0 (2017-03)
ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part

1: Common technical requirements

RED Directive 2014/53/EU Is in compliance with the European Directive:

Under the following Standard(s):

Figure 0.7: AMR P604 M: Declaration of conformity
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AMR plates
AMR P604 V - 3HAS006173F001

Figure 0.8: AMR P604 V CE and ANSI Plate

Continues on next page
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AMR P604 M - 3HAS006173F002

Figure 0.9: AMR P604 M CE and ANSI Plate

Note

Both format and data showed in this manual can change without prior notice.
However, ABB will always respect the rules applied for this type of vehicle.
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AMR datasheet
AMR general technical data

AMR P604Characteristics

Manual modeOperating modes
Automatic mode

MagneticNavigation system
Visual SLAM guidance

Electromagnetic brakeBraking system

Lifting platformTransport type

180 mmLifting height

1500 kgMaximum payload1

Without load: 0.05 – 1.2 m/sVehicle speed (P604 M)2
With load: 0.05 – 1.2 m/s

Without load: 0.05 – 1.7 m/sVehicle speed (P604 V)2
With load: 0.05 – 1.5 m/s

Without load: 0.5 m/sMaximum transversal speed
With load: 0.5 m/s

Indoor use. From 0 ºC to 40 ºCAmbient operating conditions

IP20Ingress protection

From 0ºC to 45 ºCStorage and transportation temperature

90% (condensation free)Maximum humidity

2 %Maximum slope

48 Vdc / 20 Ah3Battery voltage and capacity
48 Vdc / 40 Ah4

510 kgWeight (with batteries)

484 kgWeight (without batteries)

A: 1953 mmNominal dimensions
B: 885 mm
C: 250 mm
D: 430 mm

7 yearsLife time5

1The maximum payload when making any turn on a stop is 1000 kg. Follow the
recommendations on the Load specifications. See References.
2The conditions of maximum load and maximum speed are conditioned; the load
conditions the speed and vice versa.
3AMR configuration 2 batteries (3HAS009870A001)
4AMR configuration 4 batteries (3HAS009973A001)
5 Including the proper service maintenance as per the recommendation in the
product maintenance manual. See References.
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AMR specific technical data

Measure D (mm)Measure C (mm)Measure B
(mm)

Measure A
(mm)

4302508851953

Figure 0.10: AMR Dimensions
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Frame of reference
The ON/OFF switch and display are located on the front of the AMR and therefore
indicate the direction of forward travel.

Figure 0.11: AMR forward/backward movement direction

DescriptionItem

Forward1

Backward2
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Coordinates system
DrawingDefinitionItem

Forwards1

Backwards2

Laterally right3

Laterally left4

Forwards right5

Backwards right6

Forwards left7

Backwards left8

Turn right9

Turn left10

Continues on next page
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Note

The P604 M cannot make 180° turns on spot (also known as military turn). You
can see alternatives to this movement on Annex V – 180° turns.
The P604 V can make 180° turns on spot if unloaded or using a load up to 1000
kg.
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Abbreviations
DefinitionTerm

Autonomous Mobile RobotAMR

ASEA Brown BoveriABB

Electrostatic DischargeESD

Electro Sensitive Protective EquipmentESPE

Personal Detection MeansPDM

Average Probability of Dangerous Failure per
Hour

PFHd

Performance LevelPL

Performance Level RequiredPLr

Programmable Logic ControllerPLC

Visual Simultaneous Localization and Map-
ping

VSLAM/ Visual SLAM
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Warranty
The warranty period is stipulated in the provisions of the contract. If in the warranty
period any fault should occur, the cause of which is unclear or could be grounds
for the use of the warranty, the client must promptly inform ABB of said fault.
ABB will investigate the cause of the malfunction and liability in due time. In the
meantime, the AMRmust be kept in the same condition as when the fault occurred.
ABB will not be liable for damage caused by improper use of the AMR or failure
to comply with the instructions in this manual.
Its liability is limited to damage caused by the use of the AMR as per the
instructions.
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Spare part orders
The component must be listed in the recommended Spare Parts List and the
following information must be provided:

• Machine type or model.
• Serial number
• Reference number of spare part on the Spare Parts List

The first two items are on the AMR data plate.

Note

If the reference is not on the Spare Parts List contact your local ABB services
department for more information.

Note

Providing precise details facilitates the acquisition of Spare parts and prevents
erroneous deliveries.
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Product variants/optionals
This productmanual contains information on different optionals of two AMRmodels.

• a29: In charge of giving the AMR remoteWi-Fi capability. See theA29 section.
• SF29: It allows the vehicle to perform a partial SF29. See the SF29 Bumper

section.
• Secure Wi-Fi Lite (EU/US optional): It is capable of continuously manage the

communications of a robotic cell. See the Communications section.
• Batteries: 2 (2 batteries) or 4 (4 batteries) batteries with a voltage/capacity

of 48 Vdc / 20/40 can be chosen.
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1 Safety

Note

This product manual must be considered an integral part of the AMR and must
be considered with the vehicle throughout its entire deployment. Operators and
persons responsible for using the AMR must read and understand this product
manual before installing, using, or performing maintenance on the AMR.

WARNING

Personnel operating the AMR must be qualified for the tasks to be carried out
and must be specifically instructed in the proper use of the AMR.
Safe operation is the responsibility of the operator. When operator controls are
in use, automatic operation of functions under the operator’s control shall be
deactivated. All operating speeds or motions of manually operated functions
shall be such that manual control can be maintained.
Modifications and/or additions of hardware or software which affect rated capacity,
safe operation, or any emergency control or device shall not be performed by
the user without the system supplier’s verifiable approval. Where such
authorization is granted, capacity, operation, andmaintenance instruction (plates,
tags, or decals) shall be changed accordingly.
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1.1 Introduction

Safety measures are a combination of themeasures taken in the AMR design stage
and measures the user must apply.
All AMR's built by ABB are designed and constructed to fit for their function and
can be operated, adjusted, and maintained without putting persons at risk when
these operations are carried out under the conditions foreseen.
The hazards, and associated risks, are identified in the AMR development phase.
This Product manual specifies the protective measures designed to reduce the
risk that could not be eliminated in the design phase.
Understanding the safety measures and residual risks associated with the AMR
is essential. This information is critical for carrying out any operation on the AMR,
and the person responsible must provide all operators andmaintenance personnel
with provided information.
It is the AMR end user's responsibility to take additional measures (hazard/risk
awareness, for example) and establish work procedures that minimize risk.
The end user's responsibilities include:

• Providing supplementary information about the type of operation and
application.

• Facilitating maintenance, repair and operability of the AMR.
This section includes:

• Terminology that will help understand the safety section.
• Warning symbols and signs placed on the AMR.
• Intended AMR usage.
• Assessed risks and hazards that compromise the safety and health of AMR

users or other persons.
• Detailed information on safety measures adopted to eliminate and reduce

risks and hazards.
• Safety instructions that AMR operators, users, and other personsmust follow

in all stages of AMR deployment.
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1.2 Safety symbols and terms

1.2.1 Safety signals in the manual

Introduction to safety signals
This section specifies all safety signals used in the manuals. Each signal consists
of:

• A caption specifying the hazard level (DANGER, WARNING, or CAUTION)
and the type of hazard.

• Instructions on how to reduce the risk to an acceptable level.
• A brief description of remaining risks, if not adequately reduced.

Hazard levels
The table below defines the captions specifying the hazard levels used throughout
this manual.

DescriptionMeaningSymbol

Indication of an imminently hazardous situation
which, if not avoided, will result in serious injury.

Danger

Indication of a potentially hazardous situation which,
if not avoided, could result in serious injury.

Warning

Indication of a potentially hazardous situation related
to electrical hazards which, if not avoided, could
result in serious injury.

Electrical Shock

Indication of a potentially hazardous situation which,
if not avoided, could result in slight injury.

Caution

Indication of a potentially hazardous situation which,
if not avoided, could result in severe damage to the
product.

Electrostatic Dis-
charge (ESD)

Indication of important facts and conditions.Note

Continues on next page
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DescriptionMeaningSymbol

Procedures and characteristics for which it is recom-
mended that the environmental repercussions of
certain actions or choices be considered, mainly with
regard to products used.

Environment
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1.2.2 Sign plates

AMR general sign plates
These signs are the same for all the AMRs and are located on the CE plate.

DescriptionMeaningSymbol

Recycling of component(s).Recycling

Indication that the operator's manual should be read
before continuing the operation.

Read operator's
manual

Pictogram preceding the previous one on the CE
Marking Plate, indicating the relevance of carefully
reading the operator's manual.

Attention

Visual aid to guide the reader on length, width, and
height values.Coordinates
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Specific sign plates
The specific sing plates for the AMR P604 and their location are shown below:

DescriptionMeaningSymbols

It is prohibited to climb on any part of the AMR."Do not Step" pro-
hibition

It is prohibited to sit anywhere on the AMR."Do not seat" pro-
hibition (CSA)

Risk of contact with hot surface. Do not touch the in-
dicated areas.Heat

Risk of trapping. Do not insert hand, fingers, or other
body parts into the indicated areas.

Trapping

Risk of being hit by a moving lifting platformLifting platform

Continues on next page
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Figure 1.1: AMR sign plate locations (1)

Figure 1.2: AMR sign plate locations (2)

Continues on next page
Product Manual Flexley Platform - AMR P604 37
3HAS00005-1 Revision: B

© Copyright 2025 ABB. All rights reserved.

1 Safety
1.2.2 Sign plates

Continued



Figure 1.3: AMR sign plate locations (3)

Figure 1.4: AMR sign plate locations ANSI (4)
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Figure 1.5: AMR sign plate locations ANSI (5)

Figure 1.6: AMR sign plate locations ANSI (6)
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1.2.3 Terminology

DescriptionTerm

Dangerous situation that causes harm to people.Accident

Operating mode in which no operator intervention is required.Automatic mode

Resumption of truck operation without external intervention.Automatic restart

A zone in which means of personnel detection may be omitted
and where any speed is allowed. This zone shall be designated
as “confined zone” and shall be marked accordingly.

Confined zone

Space provided for a person to exit away from a hazard. This
space must be at least 0.5 m wide and 2.1 m high.

Escape route

A person or organization for whom the product is designed and
is not necessarily the one who installs, maintains, or operates the
product, or operates the product.

End user

Tasks performed to ensure proper operation of the AMR, compris-
ingmaintenance, removal of sources of disruption and interference
to the work cycle, removal of wastematerial, adjustment, program-
ming, and testing.

Exceptional operation

Any person fully or partially in a danger zone.Exposed person

A situation that may cause injury, damage to property or the en-
vironment, or a combination thereof.

Hazard

The highest state of physical, mental, and social wellbeing, as
well as continuous functional and biological capability, and not
merely the absence of illness or ailments.

Health

Defined area in which a truck that has less clearance than 0.5 m
wide on either side of the truck or in the direction of movement
operates.

Inadequate clearance

Dangerous situation that does not cause harm to people.Incident

Harm to the body due to a blow, fall, trapping, etc.Injury

Abnormal vehicle behaviour outside normal operating conditions.Malfunctioning

Temporary automatic suspension of a safety function.Muting

Area of operating zone in which a person can be exposed to a
hazard (this can be found in a transfer Area with inadequate
clearance). Notice that the operating hazard zone is considered
a hazard zone according to ISO 12100:2010, 3.11.

Operating Hazard zone

Area or zone which cannot be protected by personnel detection
means.

Defined area in which a truck operates with a minimum clearance
of 0.5 m wide on each side of the truck and in the direction of
movement.

Operating zone

Functional stop of the truck until a deliberate restart action with
the possibility of maintaining the power to the actuators.

Operational stop

There are two types of operators, level 1, and level 2, and depend-
ing on their training, theymay be authorized to perform tasks such
as operating, maintaining, cleaning, repairing, or transporting an
AMR. For more information, see General guidelines.

Operator

Manual suspension of a safety function.Override

Activities and measures taken in all phases of the company’s
activity with the aim of preventing or reducing work-related risks.

Prevention
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DescriptionTerm

A physically separated space into which only authorized persons
are allowed to enter. Area of inadequate clearance and which
cannot be protected by means of personnel detection.

Restricted zone

A combination of the frequency, probability, and consequences
of a hazard.

Risk

Electro sensitive (non-contact) protective equipment (ESPE) fitted
to the truck, having one or more detection zones that generates
a signal prior to physical contact.

Virtual bumper
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1.3 Use of the AMR

1.3.1 Intended use

WARNING

The AMR must not be used for purposes other than those mentioned in this
manual. Any use of the AMR that differs from the use specified in the
documentation shall be considered “not in accordance with the specifications”.
ABB will not be liable for damage caused by use of the AMR that is not in
accordance with the specifications.

WARNING

The AMR is a partly completed machinery and the integrator is responsible for
the certification of the applicable installation under the applicable directive(s) for
the entire system in which the AMR(s) and accessory(ies) are integrated.

WARNING

In areas with inadequate clearance and no escape routes, the integrator must
evaluate the implementation of additional measures according to Tables A1 and
A2 of ISO 3691-4.

The AMR was designed and manufactured for transporting loads by following a
predetermined route.
Intended use of the AMR implies:

• Working with the safety systems provided in the AMR, and checking and
maintaining them in accordance with this Product Manual.

• Using the personal protective equipment specified in this Product Manual.
• Following the general safety measures relating to working with the AMR that

are legally enforceable, as well as those enforced at the place of work.
• The integrator must check that the project safety laser fields are adequate

to the floor requirements indicated in section Floor requirements and the
load conditions in Load specification manual (see References).
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1.3.2 Improper use

WARNING

Improper use of the AMR is strictly prohibited and extremely dangerous.
ABB shall not be held liable for any material damage or personal injury that
occurs due to improper use of the AMR.

• Do not use the AMR in environments containing dust or gases that may result
in an explosion or fire.

• Do not use the AMR to perform tasks other than those for which it is designed.
• It is prohibited the use of the vehicle by a human rider.
• Do not use the AMR if it has been damaged to a degree that affects safety

or safe use thereof.
• Do not use the AMR near stairs or where there is a likelihood of falling.
• Do not use the AMR on confined zones according to Annex A ISO3691-4.
• Do not use the vehicle outside the product limits specified in the AMR

datasheet section in this manual.
• The AMR is not designed to be used on wet floors.
• Climbing on top of the vehicle is forbidden.
• The AMR must not be used under the influence of strong medications,

over-the-counter drugs, or alcohol.
• Any use that is not expressly indicated shall be considered improper use.
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1.4 Floor requirements

The surface on which the circuit is to be placed must be reasonably flat. For safety
reasons, the floor must be fully horizontal on the entire route.

Note

Note that the AMR's suspension raises the chassis by up to 10mmwhen braking
sharply.

The flatness requirements are as follows:
• Maximum height difference of 8 mm between two points 1000 mm apart

(height differences of 8 mm ormore between points less than 1000mm apart
do not meet the flatness requirement).

• Maximum height difference of 15 mm between 2 points 10,000 mm apart.
• Static strength: 6-8 N/m2 .
• Dynamic strength: 12-16 N/m2 .
• The floor must be smooth, abrasion-resistant, and free of steps. It should be

kept clean, dry, and free of oil, grease, debris, etc.
• The surface must be stable and include sealed expansion joints able to

absorb potential variations.
• The floor must provide a friction coefficient for polyurethane wheels of μ ≥

0.3.
• Floor hardness must be approximately 160 N/mm (Brinell test).
• The floor must have a static dissipation (ECF) rating conforming to DIN IEC

1340-4-1. The floor's electrical resistancemust not exceed 1mega ohmwhen
measured in accordance with the UNE EN 1081 standard.

• Any electromagnetic radiation source within the vehicles travel path must
be identified, isolated or removed by the customer as it could affect to the
proper vehicles function. The use of materials with magnetic properties inside
the concrete is not allowed.

• Wide joints of portholes cause impact damage such as broken wheels,
consequently, those joints should be correctly sealed and smoothed in order
to allow a free driving with no vehicle interferences. Expansion joint must be
less than 10 mm.

• Provided low-height applications (<6 mm), floor flatness must satisfy the
requirements of DIN 18202 (2005-10) in clause 5.4, table 3 - Permitted flatness
deviations.

WARNING

It is forbidden to use the AMR on ramps that may pose a risk, such as ramps
which slope percentage exceeds the specifications in this manual.

Continues on next page
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1.4.1 Protocol for action in the event of liquid spillage on the ground

In case of spillage of liquid on the ground follow the steps below:
1 Block the AMR placing an object with a minimum height of 250 mm and a

width of 200 mm in front of the safety laser which is located at the head
referring on the AMR movement direction.

2 Push the operational stop button on the AMR to prevent it from self-resetting
and attempting to move in an untimely manner.

3 Block the path of the AMR through this area.
4 Place appropriate signage to delineate access to the affected area.
5 Clean and dry the work area to resume AMR operation.
6 Insert the AMR in the circuit and remove the objects used as blocking devices.
7 Check that the wheels of the AMR are dry and that the AMR is moving

smoothly.
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1.5 Safe practises at work

1.5.1 Training for AMR users

The different types of operators are listed below:
• Level-1 Operator (L1): Unqualified personnel lacking specific training,

authorized only to perform simple tasks, such as operating the AMR using
the manual controller and performing loading and unloading operations
during the production process. Personnel with this profile must receive basic
theoretical and practical training to ensure risk and hazard-free operation of
the AMR. For more information, see User manual - Flexley Platform AMR
P604 (see the References section).

• Level-2 Advanced user (L2): Qualified technician trained to perform the
following functions:

- Operate the AMR under normal conditions.
- Work on the electromechanical components and make all types of

adjustments.
- Perform maintenance tasks and repairs when needed.

For more information, seeMaintenancemanual - Flexley Platform AMRP604
(see the References section).
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1.5.2 Personal Protective Equipment (PPE)

All personal protective equipment to be used during the entire life cycle of the AMR
is listed below.
The end-user may consider the use of additional personal protective equipment if
deemed necessary.
List of personal protective equipment:

Ear protectorsSafety gogglesGlovesSafety footwearStage of use

**OOTransport

*-*OFunctioning

**ROLoad handling

*OROBattery handling

**ROMaintenance

O: Obligatory
R: Recommended
*: To be assessed by the end user

Note

For information about the sound level of the AMR please refer to the Buzzer and
AMR sound levels in Control system section.
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1.6 Safety guidelines for AMR operation

1.6.1 General guidelines

To guarantee a safe working environment, the following general precautionary
guidelines must be followed:

• The operator must not wear anything that could get caught in the AMR.
• Long hair must be tied back. If necessary, a hat may be worn.
• Rings, bracelets, watches, etc. are prohibited since they can get caught in

the AMR.
• Neck ties, scarves, necklaces, loose clothing, etc. must not be worn.
• It is advisable to wear appropriate gloves at different stages of use.
• It is mandatory to wear safety shoes with reinforced toes.
• Workers must use appropriate personal protective equipment that is clean

and in good condition.
The work area must meet the following conditions:

• The AMR work area must be marked by warning signs.
• If routes are marked out for the AMR, they should only be used by the AMR.
• The areas for pedestrian and truck crossingmust be identified and respected

to ensure safe and efficient use of the AMR.
• The areas near automated loading and unloading stations are considered

operating hazard zones, since the AMRs’ person-detection safeguards should
be disabled. These areas should be correctly marked according to the
applicable regulations.

• The load-bearing capacity of the surface on which the AMRwill be usedmust
be sufficient to carry the full weight of the AMR and the maximum load.

• The AMR must only be operated on hard and level surfaces.
• When operating the AMR, special care must be taken to avoid possible

projections from shelves, walls, or ceilings, since they could cause personal
injury or damage the AMR.

• Check that the AMR's work area is free of pallets, other AMRs and waste
material that could obstruct or damage it during the trajectory.

• It is prohibited to be near the AMR when there is a risk of personal injury
from failing loads, from lifting and lowering equipment or from being in the
work area of the AMR.

WARNING

Any modification to the AMR must be previously approved by ABB. Any
modification to the AMR affecting the capacity, stability or safety thereof is
prohibited without prior written consent by ABB or a representative or successor
of ABB.
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1.6.2 Guidelines on AMR operation

• The AMR may only be operated by persons with appropriate qualifications
endorsed by the company.

• Before operating the AMR, personnel must be properly trained in its use by
ABB or by personnel qualified to train others in the operation of this type of
automated vehicle.

• The end user is responsible for fulfilling the regulations that apply to his
installation in accordance with local regulations, outside the scope of the
manufacturer.

• The AMR should be insured in accordance with local standards and the
legislation in force in the place of use.

• Local standards regarding protective equipment worn by operators must be
fulfilled.

• Accidents resulting in personal injury or property damage must be reported
immediately to the person designated by the end user and following the
appropriate procedure for the investigation of the event.

• Any defect or problem with the AMR must be reported.
• The AMRmust not be used if it has been damaged in a way that affects safety

or safe use of it.
• Check that there are no objects in the AMR's work area when it is started in

automatic mode.
• When automatic mode is activated in the AMR, the vehicle must never be

left before the insertion process has been completed. Persons in the vicinity
of the AMR should be warned to leave the area.

• The AMR must never be operated if the operator has oil on their hands or
shoes.

• Speed must be adjusted to the operating conditions and to pedestrians and
other AMRs in the work area. The speed must be reduced when visibility is
limited.

• The safety laser fields must be designed and adapted by the integrator in
accordance with ISO 3691-4. The integrator must validate the laser fields as
indicated in Validation of safety laser fields according to ISO 3691-4 section.

• A safety distance must be kept with respect to other AMRs that are ahead
of the AMR.

• Attention must be paid to operating hazard zones.
• The AMR must never be parked in a way that blocks emergency exits or

obstructs traffic or work.
• The AMR must not be parked on a slope.
• The AMR must always be parked with the loads secured, and the brake

activated.
• The AMR must always be parked in designated parking areas if there are

any.
• The AMR must never be parked with the power on.
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1.6.2.1 Handling an event of error

If the AMR shows an error, and the display should be consulted there are two
options to perform the action in a safe manner.
If the access to manipulate the display is easy and does not pose any risk to
persons:

• Push the operational stop button.
In the event of an AMR error in an area that is difficult to access:

1 Block the AMR by an object with a minimum height of 250 mm and a width
of 200 mm in front of the vehicle.

Figure 1.7: Blocking the AMR with an object

This procedure is explained in detail in the Maintenance manual – Flexley
Platform AMR P604.

2 Push the AMR operational stop button to prevent the AMR from auto resetting
and attempting to move in an untimely manner.

3 Check the message/code on the display.
4 Once the error has been solved, insert the AMR again. For more information,

see the AMR insertion procedure section.

WARNING

If there are other AMRs around, block the working area in the same way, to
prevent other AMRs from interfering with the working area.
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1.6.3 Guidelines on load transport

Loads transported on the AMR must be properly positioned to prevent them from
falling. The integrator shall check stability of the AMR + load according to the
procedures defined by the integrator.

WARNING

It is not recommended to work on the AMR when it is moving with the load, as
the safety laser will only cover in the direction of movement and not on the sides,
with the risk of being hit or run over.
The integrator will be responsible for evaluating and applying the corresponding
risk reduction measures according to the project conditions.
The integrator must ensure that the load couples to the vehicle properly according
to the specifications.

Note

ABB is not responsible for the overhanging objects which might interfere with
the normal operation of the AMR.
The integrator and the load must follow the instructions in the Load Manual to
ensure the stability of the load (see References section).

• Operate the AMR carefully when transporting a load in manual mode.
• Only transport stable, secure loads.
• Special care must be taken when transporting long or tall loads.
• If the load is not well positioned on the platform, the vehicle should be stopped

until a correct positioning of the load is ensured.
• If in the installation there are manual exchanges of loads with the AMR, the

integrator must consider the possibility of placing tracks or centering devices
to ensure the positioning of the load to be picked up by the AMR.

• The integrator must check that all loads used in the project attach correctly
with the vehicle.

Product Manual Flexley Platform - AMR P604 51
3HAS00005-1 Revision: B

© Copyright 2025 ABB. All rights reserved.

1 Safety
1.6.3 Guidelines on load transport



1.6.4 Guidelines on battery handling

Overview
Handling an AMR battery requires safety guidelines to prevent accidents and
ensure proper operation, such as using personal protective equipment or following
the procedures outlined in the maintenance manual.
These precautions listed below are vital to prevent risks and ensure the safety of
both the equipment and the operators.

General guidelines
• Always use protective goggles, and it is advisable to wear appropriate gloves.
• Handle the battery and its connections carefully.
• Ensure that the battery is properly placed in its compartment before moving

the AMR.
• Do not work near the battery with an open flame, incandescent objects or

anything that emits sparks.
• If any component inside the battery cells meets eyes, immediately wash them

with an eye shower and seek medical attention.
• Any time the battery needs to be manipulated it is mandatory to disconnect

it and switch off the AMR. See LOTO procedure in Maintenance manual
(References).

• Pay special attention to safety when placing the battery. Lifting and transport
instructions must be reviewed and approved by the end user. A submission
can be found in Maintenance manual (References).

WARNING

There is a risk of fire. For further information, refer to the manufacturer user
manual of the battery.
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1.6.5 Guidelines on battery charging

Overview
This process entails two types of risk, depending on whether the batteries are
being charged manually or by an online charging.

Guidelines during battery charging
• There is an electrical risk as there is voltage in the brushes.
• The power supply of the charger must be equipped with a switch, differential

or circuit-breaker (use of a residual current circuit-breaker is recommended)
allowing users to fully disconnect the charger's power supply manually.

WARNING

An electrical hazard situation may occur if the AC power connector is handled
or if the charger is opened. For this reason, handling of the power connector and
opening of the charger’s housing by unqualified personnel is prohibited.

WARNING

The AMR must not be moved when the batteries are being charged.
The brushes must only be handled when the charger and/or the charging mat
are disconnected from the power supply, the AMR is switched off and the AMR
batteries are not connected.
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1.6.6 Guidelines on AMR transport and handling

Overview
The AMRmust be handled by qualified personnel following the instructions detailed
in Transport, lifting, and storage section.
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1.6.7 Guidelines on maintenance

General safety instructions
• Only personnel trained in the servicing and repair of this type of AMR are

authorized to carry out maintenance and repair tasks.
• Comply with themaintenance and repair intervals specified in the preventive

maintenance manual.
• Use only spare parts approved by ABB.

WARNING

Do not weld on the AMR since the electrical and electronic components could
become damaged.
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1.6.8 Guidelines on cleaning the AMR

Safety instructions for cleaning the AMR
1 Move the AMR to the area designated by the end user to perform the cleaning

tasks. This area must be clean and tidy.
2 Turn the AMR off using the ON/OFF switch.
3 Use a dry cloth to clean the AMR chassis.
4 For cleaning electrical panels, connections, etc. inside the AMR use

pressurized air from a distance of at least 1 m to avoid possible disconnection
of cables due to the force of the air.

5 Monthly cleaning tasks of the AMR should be performed.

WARNING

It is strictly forbidden to clean the AMR with liquids.
Do not perform the cleaning operation while the AMR is energized.
Do not modify or disconnect any component of the AMR during the cleaning
operation.
Solvents and similar products used for cleaning and washing the unit must not
be poured down drain that is not intended for such products. Follow local waste
disposal regulations.

Note

For further information about safety instructions for cleaning different components
of the AMR, see the Maintenance manual – Flexley Platform AMR P604. Check
the References section.
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1.7 Emergency procedures

1.7.1 General emergency procedure

In the event of an accident/incident or malfunctioning involving the AMR, follow
the steps below:

• Stop the AMRby pushing the emergency stop button (in case the emergency
stop button is not operational, turn off the AMR from the On/Off switch). Make
sure that the AMR is blocked and cannot be used until the cause of the
accident is resolved.

• Collect information regarding the causes of the accident (identifying the
layout area, AMR status, date and time, and other relevant information).

• Contact ABB services.

WARNING

If the AMR is damaged after the incident, it should not be put into operation until
it has been properly checked and the safety devices have been verified to be in
proper working order.
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1.7.2 Activating/Resetting emergency stop buttons

The AMR is capable of stop its operation by an emergency stop button. To find
out more about the location of this button/buttons, see the Emergency stop button
section.
If a hazardous situation is observed, push the emergency stop button to immediately
stop the AMR.
Check that the load is properly positioned on the AMR.
Before releasing the emergency stop button, check the source of the hazardous
situation is resolved. Verify that the AMR is in good condition, as well as its
environment.
To reset the emergency stop, rotate it in the direction of the arrow included on the
emergency stop button.
Once the button is released, push the Insert button to initiate the cycle and the
AMR will once again operate in manual or automatic mode.
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1.7.3 In case of battery overheating

Lithium batteries have a low gas emission. This is only observed after extensive
and intensive overcharging.
Batteries can generate gases which, when released, can explode and cause
blindness and other serious personal injury. Always wear safety clothing and use
appropriate safety tools. Eliminate any possibility of sparks, flames, or electric
arcing. Batteries can cause damage or burns.
In case of battery overheating, move the device to a non-combustible area.
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1.7.4 In case of fire

• The heat-generating component and the battery must be separated by
removing either the heat-generating component, the battery, or another
component.

• If the batteries are being charged, disconnect them from the mains power
supply and use positive pressure breathing apparatus.

• To extinguish fires in a roomwhere lithium batteries are present, use specific
extinguishers for lithium batteries and follow specific instructions for
end-user’s facilities determined by risk prevention.

WARNING

Water must never be poured on a burning battery as contact between the two
could have serious consequences.
There is no way to stop a lithium battery fire. Cover the battery with a fire blanket
and move it to a safe place until the fire is extinguished by itself.
For further information, refer to the manufacturer user manual of the battery.
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1.8 Residual risks

Overview
Even if due care is taken and all standards and regulations are met, other risks
associated with the use of the AMR cannot be entirely prevented.
Both the AMR and the rest of the system's components comply with current safety
requirements. However, even if the AMR is used correctly and all instructions are
followed, outside of the reduced risks associated with the AMR, there are always
residual risks.
Persons in the influence area of the AMR must remain alert and ready to react
immediately in the case of an anomaly, incident, malfunction, etc.
The end user is responsible for communicating the residual risks of the machine
to the operators and for applying the risk reduction measures indicated in this
chapter.

WARNING

All persons working with the AMR must have received training on possible risks
associated with use of the AMR.

Continues on next page
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1.8.1 Residual risks during transport, lifting, and unpacking

Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

Follow the packing, unpack-
ing, and shipping procedure.
See Transport section of this
manual.

• A packing, unpacking,
and shipping proced-
ure has been carried
out, see Transport
section of this manual.

• The CE marking plate
specifies the weight
and dimensions of the
AMR.

• The chassis is modi-
fied to include anchor
points for elevation.

• In order to avoid loss
of stability during
transport, the AMR is
locked in a box.

Crushing or impact due to
loss of stability of the AMR in
the following operations:

• During lifting transport.
• During maintenance

work requiring lifting of
the AMR.

• During dismantling of
the AMR.

Follow the instructions
provided on this manual or
the Maintenance Manual.

Unloading and movement of
the vehicle to its final position
shall be performed only by
ABB trained or authorized
ABB personnel.

Hitting of a person by a
vehicle in manual mode from
the unpacking point to the
starting point.

1 Electrical modifications
must be made with the
machine turned off.

2 Start-up shall be per-
formed by ABB trained
personnel or ABB au-
thorized personnel.

1 The negative voltage
of the devices is separ-
ated from the chassis
and the chassis is
bonded to the AMR
ground.

2 AMR is equipped with
discharge strip to dis-
charge the electrostatic
energy to the AMR.

NOTE: The AMR works at
safety voltage (< 50 VDC)

Accidental contact of tools,
cables etc. with live parts by
adjustments during commis-
sioning.

Follow the instructions
provided in this manual.

A cover has been designed in
the bottom part of the eleva-
tion table in order to mitigate
the possibility of introducing
hands between the table and
chassis.

Hand crushing by elevation
table against the chassis dur-
ing initial adjustment. Pictograms had been added

to the AMR.
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1.8.2 Residual risks during movement in automatic mode

Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

During this task, for operative
reasons (not seeing the legs
of the load by the laser), the
safety laser has to be dis-
abled.

1 It is forbidden to intro-
duce hands or other
limbs between the lift-
ing table and the load
meanwhile the AMR is
making loading/unload-
ing operations in auto-
matic mode.

2 When working around
AMRs, the operators
must use safety boots.

3 In case of anomaly
during this operation
push the e-stop of the
vehicle.

4 Risk information in-
cluded in the vehicle's
operation andMainten-
ance Manual

The AMR is equipped with
accessible emergency stops.
If an emergency stop is
pressed, the AMR transfer
stops at the current position
and there are no untimely
movements.

Entrapment or crushing of
hands/fingers/ feet between
the load to carry and the AMR
during loading and unloading
operations in automatic
mode.

Ensure that the floor complies
with theminimum floor condi-
tions document.

ABB sends to the end user a
document with minimum
ground conditions to ensure
the correct operation of the
AMR in safe conditions.

Hit or impact with the AMR by
a damaged or less frictional
ground surface [loss of grip,
wheels skidding and not
rolling], with the AMRmoving
in its primary direction of mo-
tion.

Perform periodic checks as
indicated in the maintenance
manual.
In case of spillage or wet
ground follow the steps be-
low:

• Block the path of the
AMR through this area.

• Place appropriate sig-
nage. Clean and dry
the affected area be-
fore putting the AMR
back into operation.

• Check that the wheels
are dry and that the
vehicle is moving
properly.

Thismanual indicates that the
AMR is not designed to be
used on wet floors.
Themaintenancemanual has
detailed instructions.

• Periodic checking of
the floor to ensure
proper AMR move-
ment.

• A procedure for the
maintenance of the
drive wheels.

NOTE: In case of AMR slip-
page, the AMR will not be
able to brake in time and may
move unexpectedly off the
normal trajectory.

Instructions for this included
in the manual and residual
risks report.

In automatic mode, before
disabling the safety laser, it is
ensured that a sweep is per-
formed to the area to check
that there are no people in-
side, and mute as late as
possible to prevent people for
getting inside the dangerous
area.

Hit-and-run with vehicle
movement in automaticmode
with safety scanner disabled.
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Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

Follow the instructions
provided on the P604 Laser
Configurationmaster and test
the laser fields accordingly.

Safety laser is installed in the
direction of movement of the
vehicle, and its field is adap-
ted to the speed of the vehicle
and the load transported.

Hitting of a person by a
vehicle with vehicle move-
ment in automaticmodewhile
the AMR ismoving longitudin-
al or lateral.

If a person is detected a con-
trolled stop is performed. If
the deceleration profile can-
not be followed, a cat. 0 stop
is performed.
Laser documentation created.

Every time a safety field is
modified during commission-
ing phase (to adopt to the
specific load of the project,
operative reasons…), the
safety field has to be checked
according to ISO 3691-4 pro-
cedure.

The base safety fields have
been designed to ensure
people safety and tested ac-
cording to ISO 3691-4 proced-
ure.

Hit or impact with the AMR
due tomisconfiguration of the
fields with the AMRmoving in
its primary direction of mo-
tion.

• Validation test must in-
clude laser field
checks

• In projects circuits
must be designed to
have a safety distance
between AMR and
fixed zones

Follow the P604 Laser Config-
urationmaster document, see
References.

Documentation has been cre-
ated indicating the adequate
laser configuration

Crushing of persons by the
AMR against a fixed part of
the system.

No people can be around the
AMR while moving.

Instructions had been added
to the documentation indicat-
ing no people can be around
while the AMR is moving.

Hit or impact when the vehicle
is making small corrections
during longitudinal travel.
When the AMR performs
slight corrections there are
dead angles which cannot be
covered.
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1.8.3 Residual risks during maintenance tasks

Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

Before performing amainten-
ance task, allow the AMR to
cool down for 5 minutes after
opening the main cover.

A pictogram has been placed
on devices that require main-
tenance and may be sources
of heat.

Contact with hot surfaces
during AMR maintenance
work

Only trained and qualified
personnel may performmain-
tenance on the AMR.

If the end user deems it neces-
sary, a special evaluation can
be performed for:

• Workers with active in-
operable medical
devices (AIMD).

• Workers with passive
inoperable metal-con-
taining medical
devices.

• Workers with body-
worn medical devices.

• Pregnant workers.
It is recommended to have a
distance of at least 0.8 m from
an open electrical panel in the
AMR.

Electromagnetic Compatibility
tests have been performed on
the AMR ensuring that the
limits according to the EMC
directive are not exceeded.

Possibility of generating an
electromagnetic radiation
while performing:

• AMR charging.
• Maintenance work

Prior to maintenance opera-
tions, lift the table in manual
mode with the display con-
trols, fix two slings to the
table and lift gently with the
crane until the slings are taut.

Pictograms indicating risk of
entrapment has been in-
cluded in the vehicle.

Entrapment or crushing of
hands/limbs between the
vehicle’s lift table and the
chassis during maintenance
tasks.
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1.8.4 Residual risks during AMR checks

Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

Follow the steps detailed in
this manual.

Instructions to be followed in
the event of AMR failure are
detailed in this manual, see
the Control system.

Hit or impact of the AMR or
load during adjustment tasks
or checking of messages on
the display.

66 Product Manual Flexley Platform - AMR P604
3HAS00005-1 Revision: B

© Copyright 2025 ABB. All rights reserved.

1 Safety
1.8.4 Residual risks during AMR checks



1.8.5 Residual risks during AMR guidance

Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

Perform periodic checks as
outlined in the maintenance
manual.

A procedure for the mainten-
ance of the magnetic tape in
the circuit has been detailed
in the maintenance manual,
see References.

Hitting or impacting with AMR
due to loss or deflection of
magnetic tape.

Perform periodic checks as
outlined in the maintenance
manual.

A procedure for the mainten-
ance of the tags in the circuit
has been detailed in the
maintenance manual, see
References.

Hitting or impacting with the
AMR due to loss of tag in the
circuit.
Note: In case of tag loss in a
straight line, there is no risk
to people.

AMR work areas should be
delimited when possible.

1 It is the sole operator’s
responsibility to control
and follow the instruc-
tions when handling
the AMR in manual
mode.

2 If the vehicle is moved
inmanual mode, watch
over the area and
make sure that there
are no ramps, stairs or
other elements with
slope where the AMR
could fall.

Note added in this manual.
The vehicle cannot be used
in ramps. The AMR can only
be moved in manual mode by
an authorized operator, who
is aware of the risks and re-
strictions related.

Crushing or impact when the
AMR is unintentionally direc-
ted to a ramp, shaft or stair-
case in manual mode.

Carefully read the safety in-
structions in this manual.

It has been indicated in the
manual that no person may
be near the AMR while it is
moving in automatic mode,
see Operating modes.

Hitting or impacting when the
vehicle ismaking small correc-
tions during forward travel.
NOTE:When AMR is making
slight corrections, there are
blind spots that cannot be
covered.

Delineate an AMR work zone
where they will be located
when in operation.
Mark pedestrian crosswalks
at the facility so as not to inter-
fere with AMR traffic routes.

Only trained personnel may
operate in this mode. Follow
the instructions for use in this
mode detailed in this manual.

Follow the AMR insertion
process of this manual in
AMR insertion procedure
section.

Hitting or impacting a person
during the insertion process.

Indicate on the layout the dir-
ection of travel of the vehicle
to prevent insertion in the op-
posite direction.

The circuit integrator must
follow the laser master docu-
ment supplied by ABB.

It has been indicated in this
manual not to stay close to
the vehicle during turns be-
cause there may be blind
spots, see Operating modes.

Risk of hit or impact when the
vehicle detects a person and
stops but starts the move-
ment again in automaticmode
because the operator is
standing in a dead zone.

The AMR waits 2 seconds
before restarting after stand-
still.

After restarting the AMR
movement acoustic/light
warnings are activated for 2
seconds.

Hitting or impacting with the
AMR when starting-up after a
shutdown.
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Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

Safety laser is installed in the
direction of movement of the
vehicle. Different fields accord-
ing to the speed.

1 Safety laser is installed
in the direction of
movement of the
vehicle

2 Assembly of emer-
gency stops on forward
and backward AMR

Crushing of persons by the
AMR against a fixed part of
the system.

Emergency stops are in-
stalled in AMR

1 Ensure that the area is
free and with no
obstacles.

2 Check that there are no
people around the
AMR while moving.

3 Procedure to move the
vehicle manually by
releasing the brakes is
indicated in the manu-
al.

4 Don't move AMR in
slopes and if it's pos-
sible use manual con-
troller.

Instructions has been added
to this document

Hit or impact with the AMR
when the brakes are electric-
ally disconnected, and the
AMR is moved manually (the
operator pushes or pulls the
vehicle).
NOTE: this movement de-
pends in part on the state of
the drive units, as they will
perform different movements
depending on the state of the
drive units.

Instructions to remove a
vehicle from the circuit are
indicated in the manual.

Instructions to remove a
vehicle from the circuit are
indicated in the manual.

Overexertion when manually
releasing a vehicle stuck in
the circuit due to a power
supply failure, a mechanical /
electrical problem or any oth-
er situation which impedes
the autonomous movement
of the AMR.
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1.8.6 Residual risks during load transport

Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

1 The load placed on the
carriagemust be valid-
ated by the integrator
for each project in the
following situations:

• Vehicle moving
forward.

• Vehicle making
a turn

*Suddenstopatmaxim-
um speed (by pushing
the emergency stop).

2 There cannot be any
overhanging obstacles
that may hit the load
during its transporta-
tion.

3 Where there aremanu-
al-automatic transfer of
loads, the proper posi-
tioning of the load
must be ensured by
using centering
devices or other meas-
ures.

This risk has beenmentioned
in this product manual, see
Maximum load dimensions.

Hitting persons due to loss of
the load carried by the AMR.

The loads which can be
transported and their limits
are described in the Load
Specifications P604 docu-
ment.

Two centering pins are de-
signed in order to maintain
stability of the load in case of
movement.

AMR overturning or losing its
load when the operator tries
to lift a load which is not inten-
ded for the vehicle.

Instructions for use in this
mode, in the user manual of
the vehicle.

A cover is designed in the
bottom part of the elevation
table in order to mitigate the
possibility of introducing
hands between table and
chassis.

Entrapment or crushing
between the elevation table
and chassis in manual mode
using the manual controller. Visual and acoustic signal

description is indicated in the
manual.

If there is combination manu-
al-automatic station loading
and unloading, it is highly re-
commended to place sensors
to detect if the station is
already occupied or not be-
fore unloading.

-Load fall and possibility of
impact with people if the AMR
is trying to unload in a station
which already has a load.
NOTE: The disposal of the
vehicle does not allow the
AMR to detect if a station of
discharge is already occupied
or not.

If some discharge order is
going to be given in manual
(from AMR fleet system), the
operator must check that the
position is free of load and
that no other AMR will go to
that position.
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Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

The integrator must check the
e-stops are accessible in all
the circumstances.

To ensure access to the e-
stop, load must fulfill the re-
quirements of the load spe-
cifications on the Load Spe-
cifications P604 document.

Hit of impact because the
emergency stop button is not
reachable due to the load di-
mensions.
NOTE: The load to carry on
the AMR is not scope of this
risk assessment and should
be reviewed for each particu-
lar project.

1 The stability of the load
must be checked by
the integrator of the
project by making the
corresponding calcula-
tions and tests

2 There cannot be any
overhanging obstacles
that may hit the load
during its transporta-
tion.

3 Where there ismanual-
automatic transfer of
loads, the proper posi-
tioning of the load
must be ensured by
using centering
devices or other meas-
ures.

4 It is recommended to
include an additional
surface, visible by the
safety scanner, in
overhanging objects
that otherwise would
not be detected.

-Hit of people due to loss of
the transported load by the
AMR.
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1.8.7 Residual risks during online charging

Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

Perform preventive mainten-
ance of the AMR charging
station and charging module,
as reflected in their respective
manuals.

It has been indicated in this
manual that it is forbidden to
insert any element between
the brushes and the charging
station when the AMR is
charging.

Short-circuit if someone in-
serts a conductive element
between the brushes during
online battery charging.

Preventive maintenance of
both the charger and the fe-
male module of the AMR on-
line charger must be carried
out as indicated in the main-
tenance manual.

It is forbidden to introduce
hands or other limbs when
the AMR is approaching the
charging station.

Charging station and vehicle
design reduce this risk.

Crushing of a person between
the AMR and its charging
station.
NOTE: Before reaching the
loading point with the AMR,
the safety laser must be dis-
abled for operative reasons.

It is recommended to the final
user that limits the access to
the chargers or paints the
ground.
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1.8.8 Residual risks during manual manipulation

Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

Follow the detailed instruc-
tions in the AMRmaintenance
manual.

Themaintenancemanual has
detailed the process to be
followed for handling the drive
unit.

Musculoskeletal disorders
associated with the handling
of the drive units (weight ap-
prox. 65 kg). If the end user deems it neces-

sary, an ergonomics study
can be performed.

Follow the detailed instruc-
tions in the AMRmaintenance
manual.

The process to be followed
for handling the battery has
been detailed in the mainten-
ance manual.

Musculoskeletal disorders
associated with handling the
battery box (weight approx.
29 kg). If the end user deems it neces-

sary, an ergonomics study
can be performed.
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Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

1 Max speed is limited
by SW inmanual mode
to 0,7 m/s and safe
personnel detection
means are active.

2 If the override switch is
pressed more than 2
seconds personnel de-
tection means are not
active and speed is
limited to 0,1 m/s.
Maximum distance in
override mode is 1 m.
Acoustic and visible
indicators are activated
to indicate override
status.

3 Manual mode is indic-
ated with LEDs color.

4 The AMR manual con-
trol includes a code to
enable manual mode.

5 To enable any move-
ment, the button of the
desired command
must be always kept
pressed to perform.

6 To enable any move-
ment with the wire
control, a specific but-
ton must be always
kept pressed in combin-
ation with the button of
the desired command
to perform.

7 If the operator stops
pressing the command
button, the AMR will
stop.

8 Emergency stops
available on both sides
of the vehicle.
RISK REDUCTION: If
the AMR is going to be
moved by using the
wire control, the operat-
or must keep a safety
distance from the
AMR.

Note in user manual:
The AMR can only be moved
inmanual mode by an author-
ized operator, who is aware
of the risks and restrictions
related.
When using the wire control,
the operator must ensure a
safety distance to the vehicle

Crushing or impact when:
The AMR unexpectedly
moves without any input from
the operator.
The AMR unexpectedly
moves in a different direction
than the intended by the oper-
ator.
A non-trained person uses the
manual control of the AMR.
- The operator loses con-
sciousness and cannot watch
the operation.
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1.8.9 Residual risks when the AMR is stationary without power

Risk reductionmeasures for
the end-user/integrator

Actions taken by ABBDanger

Delineate crosswalk areas in
those areas where AMRs are
located as well as parking or
maintenance areas.

-Fall on the same level when
the AMR is stationary without
load and the person has no
visibility of the AMR due to its
dimensions. If the area cannot be closed

to pedestrians, make mark-
ings on the ground to indicate
that the area is a pedestrian
crossing zone for AMR's.
Train operators about this
hazard.

Delineate crosswalk areas in
those areas where AMRs are
located as well as parking or
maintenance areas.

A pictogram has been added
to the AMR to inform about
this risk.

Fall on the same level of a
person climbing on the AMR.

If the area cannot be closed
to pedestrians, make mark-
ings on the ground to indicate
that the area is a pedestrian
crossing zone for AMR's.
Train operators about this
hazard.
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1.9 Safety functions

The safety functions implemented in the AMR P604 are the following:

PLReaction
Time (ms)

PFH (FIT)Safety Function descriptionSafety Function
item

d34125Braking System ControlSF1

b76246Parking Braking System Con-
trol

SF2

c110501Over speed detection system
(speed> truck rated speed)

SF3

c110501Speed monitoring in case of
speed <0,3m/s

SF4

d206492Zone field selection consistent
with actual AGV speed in linear
movements (speed >0,3m/s)

SF5

d206492Zone field selection consistent
with actual AGV speed in turn-
ing and pivoting movements

SF6

b1528311Deactivation of charging con-
nections

SF9

b308774Check that the load is in the in-
tended position

SF10

c110400STABILITY:SF14
Speed, steering and load
handling for Stability.

d114269Emergency Stop S080X
(X=1…4)

SF15

d106333Stop the truck following the
detection of a person in the
direction (s) of travel. Detection
by Safety Laser

SF16

c206492Override of PDMSF18

d206501Muting of FWRD & BWRDSF19
Laser Scanner in Linear move-
ments. Ensure this is done with
speed<0,3 m/s

d206439Zone field selection consistent
with other criteria: loaded/un-
loaded;narrow load/wide
load;different zones from
A.1/A.2 . In linear moveme-
ments.

SF21

a2030565Warnings (acoustical/visible)
after different conditions

SF28

d206559Perimeter Guarding (confined
Zones)

SF29 (see note)

Continues on next page
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Note

Partial application of SF29 will be available in AMRs. The AMRwill safely identify
confined zones and will allow higher AMR speed (0.3 m/s) with a reduction of
safety fields.
This is intended to be used in confined zones when the SF29 optional is available
and active. If that is not the case, the SF29 (perimeter guarding) as described in
Annex A of ISO 3691-4 is not provided at all.
SF29 optional availability should be checked considering model and software.
For more information, please contact ABB.

In addition, other functions have been evaluated according to ISO 13849-1.

PLReaction
Time (ms)

PFH (FIT)Safety Function descriptionSafety Function
item

c110501Reduced Speed in Manual
Mode

SF30

d10246Monitored Category 2 Stop
(Vehicle)

SF31

b104398Category 2 Stop (Load Hand-
ling)

SF32

d52168Category 0 stop (vehicle)SF33
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2 Components of the AMR
Overview

AMR systems
The vehicle is made up of the following parts and systems:

Mechanical system (1)
• Structural system (1.1): Metal structure (chassis) that supports the vehicle

body and the equipment that provides the AMR with its towing capacity.
• Drive and steering system (1.2): System in charge of traction, steering and

the resulting movement of the AMR by means of a motorwheel.

Lifting system (2)
• Electromechanical components (2.1): Responsible loading the AMR via a

lift platform ready for transport on a predetermined circuit.
• Maximum load dimensions (2.2)
• Load positioning for stability (2.3)

Safety systems (3)
• Safety PLC (3.1): Ensures optimal communication between all the safety

devices.
• Safety Lasers (3.2): Detects persons and objects around the AMR.
• Emergency stop buttons (3.3): Device which purpose is to stop the AMR

when a hazard is found.
• Passive safety systems (3.4): Systems that reduce the associated hazards

and prevent accidents.

Electrical system (4)
Comprises the control and power panels required for proper operation of the AMR.

Navigation system (5)
System in charge of guiding the AMR around a predetermined circuit.
Based on a system:

• Magnetic — P604 M (5.1): System in charge of guiding the AMR round a
predetermined circuit and reading the evaluation points (tags) by which the
AMR makes appropriate movement decisions.

• Visual SLAM — P604 V (5.2): Visual guidance system. Using Visual
Simultaneous Localization andMapping (Visual SLAM), based on 6monocular
cameras, odometry, IMU, and Visual-Inertial odometry; the AMR can create
a map that is used to operate independently.

Control system (6)
Consists of button panel components, connectors, and buttons. In charge of making
the AMR follow specific instructions or make different decisions, according to
requirements, while travelling around the circuit.

Continues on next page
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Communication system (7)
• A29 communications systems (Optional 7.1): In charge of giving the AMR

remote communication capability
• Wi-Fi client communications systems (7.2): In charge of giving the AMR

Wi-Fi capability.
• Secure Wi-Fi Lite (EU/US optional) (Optional 7.3): It is capable of

continuously manage the communications of a robotic cell.

Power supply system (8)
Provides power to the entire AMR. It is equipped with a 48 V battery and manages
the battery recharging system.

Battery charging system (9)
System that allows the AMR to be charged:

• Online charging (9.1): Performs controlled charging of the AMR's battery on
a charging station via a brush contact.

• Manual charging (9.2): Performs controlled charging of the AMR's battery
on a charger via a wire harness and auxiliary connector.
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AMR components
The figures below show some of the components that make up the AMR. These
components are described in detail in the following chapters.

Figure 2.1: Upper view of the AMR

Figure 2.2: Lower view of the AMR

Continues on next page
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LinkFunctionItem

Formore details, seeMechan-
ical system.

Mechanical system1

Formore details, seeStructur-
al system.

Structural system1.1

For more details, see Drive
and steering system.

Drive system1.2

For more details, see Lifting
system.

Lifting system2

For more details, see Elec-
tromechanical components.

Electromechanical compon-
ents

2.1

For more details, see Detec-
tion devices

Detection devices2.2

For more details, seeMaxim-
um load dimensions.

Maximum load dimensions2.3

For more details, see Load
positioning for stability.

Load positioning for stability2.4

For more details, see Safety
systems.

Safety systems3

For more details, see Safety
PLC.

Safety PLC3.1

For more details, see Safety
lasers.

Safety lasers3.2

For more details, see Emer-
gency stop buttons.

Emergency stop button3.3

For more details, see Passive
safety systems.

Passive safety systems3.4

For more details, see Electric-
al system.

Electrical system4

For more details, seeNaviga-
tion system.

Navigation system5

Formore details, seeMagnet-
ic guidance.

Magnetic guidance5.1

For more details, see Visual
SLAM guidance.

Visual SLAM guidance5.2

For more details, see Control
system.

Control system6

For more details, see PLC.PLC6.1

Formore details, seeDatalog-
ger (P604 M).

Datalogger (P604 M)6.2

For more details, see AMR
Buttons.

AMR Buttons6.3

For more details, see AMR
Connectors.

AMR Connectors6.4

For more details, see AMR
Selectors.

AMR Selectors6.5

For more details, see LED
lights.

LED lights6.6
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LinkFunctionItem

For more details, see Buzzer
and AMR sound levels.

Buzzer6.7

For more details, seeDisplay.Display6.8

Formore details, seeCommu-
nications system.

Communications system7

For more details, see A29
communications system (op-
tional).

A29 communications system
(optional)

7.1

For more details, seeWi-Fi
client communications sys-
tem.

Wi-Fi client communications
system

7.2

For more details, see Secure
Wi-Fi Lite (optional).

Secure Wi-Fi Lite (optional)7.3

For more details, see Power
supply system.

Power supply system8

For more details, see Battery
charging system.

Battery charging system9

For more details, see Online
charging system.

Online charging system9.1

For more details, seeManual
charging system.

Manual charging system9.2
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AMR scheme
The figure below shows all the electrical components of the AMR. These
components are described in detail in the following chapters.

Figure 2.3: Overview of AMR components

Note

The diagram shown above is merely an indicative set of AMR components,
therefore it may not fully match with the current product design.
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2.1 Mechanical system

2.1.1 Structural system

It consists of a welded steel frame that provides the AMR with a solid and durable
body.

Figure 2.4: AMR Chassis

To increase vehicle stability, caster wheels are located at the four corners of the
AMR.
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Figure 2.5: Location of caster wheels
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2.1.2 Drive and steering system

Drive unit
The system is composed of two drive units used to move and turn the AMR.
These drive units include a crown wheel, two wheels installed in parallel that
function in differential mode and which each consists of a motor, a variator, an
incremental encoder, an absolute encoder, and a suspension system comprising
four springs fixed to the drive unit’s chassis, thus offering the vehicle greater
traction, control, and stability.

Figure 2.6: Top view of drive unit

DescriptionItem

Crown wheel1

Shock absorber springs2

Absolute encoder (steering system)3

Variable-speed drive4

Drive wheel5

Incremental encoder (drive)6

WARNING

It is forbidden to insert hands or feet between the drive and steering system
during operation.
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Figure 2.7: Sample bottom view of a P604 M drive unit

DescriptionItem

Drive unit motors1

The drive unit motors are equipped with the following components:
1 Incremental encoders: Two incremental encoders per motor determine the

number of times the motor turns the wheel. Based on this information, the
PLC powers the variable-speed drives to apply the appropriate number of
revolutions. One encoder controls the velocity and the other the safety.

2 Variable-speed drives:Controls the rotational speed of an alternating current
(AC) motor by controlling the frequency of the power supplied to the traction
motor. It communicates via CAN bus with the PLC to send set points to the
motors.

The drive system is also equipped with an electric brake that prevents AMR
movement. It releases before moving, either manually or in Auto mode.
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Figure 2.8: Motor assembly

DescriptionItem

Drive unit motors1

Electromagnetic brake2

Incremental encoders3

Geared motor4

Note

Drive units have different navigation systems depending on which type of vehicle
is used. P604 V doesn’t have RFID and only one magnetic antenna.
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2.2 Lifting system

Overview
This system raises and lowers a platform, also known as lift table, by means of
four ball-screw lifts driven by two motors (one motor per pair of ball screws).

Note

This system can operate in both automatic and manual mode (via the display).
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2.2.1 Electromechanical components

Overview
The lifting system is made up of the following components:

Figure 2.9: General view of the lifting system

DescriptionItem

Motor1

Lifting brakes2

Ball screw lift3

Lift platform4

Transmission shaft5

Gearboxes6

Components
• Electric motor: Powers the ball screw lifts.
• Lifting brakes: Two brakes are used to stop the lifting table in a safe way.
• Ball screw lift: The rotational motion that the motor transfers to the lifting

system gearbox is converted into linear motion by the screw to raise the
AMR’s load.

• Lift platform: Raised or lowered by the two ball screw lifts.
• Transmission shaft: Two concentrically machined hubs with curved grips

(concave) and fastening screws. The elastomer is fitted at pressure for zero
play, absorption of vibrations and the standard versions are electrically
insulated. The intermediate precision tube has great lateral straightness and
rigidity.

• Gearboxes: They transfer energy through conical gears, with spiral teeth in
optimized geometry. One of the gears is mounted on a dual-supported
bushing, while the other gear is overhanging.
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• Centering pins (optional): The AMR can be fitted with M8 centering pins
designed to ensure the rack is positioned correctly during transport.

Figure 2.10: Location of centring pins

• Draw wire encoder: A draw wire encoder detecting the position of the lift
platform. It is used to control the lifting table; the PLC reads the encoder
which adjusts the lifting position. Depending on the value, the PLC raises or
lowers the lifting speed.

Figure 2.11: Location of the draw wire encoder
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Note

Lifting errors (inductive sensor in bad condition, for example) can no longer
be avoided by using the manual mode. It is necessary to act on the vehicle
to release its load or place it correctly if this is the problem. The AMR
cannot bemoved but the lifting table can still be raised or lowered inmanual
mode. The brake will remain applied as long as these errors exist.

Figure 2.12: Draw wire encoder
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2.2.2 Detection devices

Overview
The necessity to monitor, measure, and improve safety, operational efficiency, and
load handling leads in an implementation of inductive sensors.
They detect if the load is correctly positioned.

Inductive sensors

Figure 2.13: Location of inductive sensors

DescriptionItem

Inductive sensors1

Two sensors located near the centring pins to ensure that the load is correctly
positioned on the platform.
They detect if the load has the minimum size required, indicated by the fact that
both sensors are detecting the load at the same time. Each inductive sensor is
manufactured by a different company to reduce the probability of failing both at
the same time.
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Figure 2.14: Inductive sensors

Note

These inductive sensors operate based on electromagnetic fields and only detect
metal loads.
Both sensors should detect the load, or the lack of, at the same time. Otherwise,
there will be an error and the vehicle will stop automatically.
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2.2.3 Maximum load dimensions

Refer to Load Specifications formaximum load dimensions. SeeReferences section.

WARNING

If these dimensions are exceeded, the emergency stop buttons won’t be
accessible. The integrator must study each case by means of a risk analysis.
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2.2.4 Load positioning for stability

Refer to Load Specifications for load positioning for stability. See References
section.

Note

ABB is not responsible for the load carried by the AMR.
Stability of the final configuration is the responsibility of the integrator.

WARNING

Injury to persons due to loss of load transported in the platform of the AMR.
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2.3 Safety system

2.3.1 Safety PLC

The SICK Flexisoft module or safety PLC is the AMR’s programmable safety
controller. It ensures optimal communication between safety devices implemented
in the AMR, thereby ensuring they operate as designed when activated.

Figure 2.15: Safety PLC
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2.3.2 Safety lasers

Overview

Note

The procedure for setting the laser scanner fields will be included in the Laser
configuration Master (See References section). A copy of this document will be
available to the integrator and will be for confidential use.

This section describes an active safety system. The safety laser is designed to
prevent accidents. It is designed to detect people and objects on the AMR travel
path and stop the AMR to avoid collisions.
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Operation

Note

The procedure for setting the laser scanner fields will be included in the Laser
configuration Master, see the References. A copy of this document will be
available to the integrator and will be for confidential use.

The safety lasers are designed to prevent accidents.
This system monitors safety in the vicinity of the AMR. It is made up of two laser
scanners, one at the left front corner and one at the right back corner, as can be
seen in the figure below:

Figure 2.16: Laser scanners

Emergency stops are executed at the electrical and software level in the laser
system.

• Electrical: By opening a safety relay when:
- An object is found in the laser's protection field.
- The safety PLC detects a fault in the wiring.
- The operational stop fails.
- The emergency stop is activated.

• Software: By ordering:
- A zero speed when it detects an object in the protective field.
- Lowering the speed if it detects an object in the warning field
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The laser constantly covers two active safety zones (warning field and protective
field), the purpose of which is to prevent hazardous situations involving persons
or objects.
The selection of laser fields is made according to:

• Maximum speed at some point of the vehicle.
• Load condition of the vehicle.
• Longitudinal movement configuration.
• Special configurations for the travelled segment, defined in the

pre-programmed circuit map (as far as speed and direction of the special
configuration is respected).

The AMR has two lasers in charge of scanning the area around, as shown in the
figure below:

Figure 2.17: Safety lasers detection fields

The lasers scan the area around the AMR for this vehicle, as shown in the figure:
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Figure 2.18: Laser safety zones

Whether these areas detect:

DescriptionFieldItem

The AMR executes a con-
trolled stop.

Protective field1

The AMR slows down if a
person is detected on the
warning safety field. If the
person does not remain detec-
ted the AMR will continue its
previous speed.

Warning field2

The characteristics of the perimeter safety laser mounted on the AMR are described
below.
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Figure 2.19: Commercial safety laser

• Category-3 system with 270° scan that can protect a circumference of 3 m
from the device. For further detail, check the Master of Laser document (see
References).

• Speed-dependent laser fields. 32 field sets configured (16 for front left laser
and 16 for rear laser) with a total of 32 fields switched per speed and per
load detection.

• When an object is detected in the warning field, the AMR reduces its speed.
When an object is detected in the protection field, the AMRmakes a controlled
stop and applies the brake, these detections are shown in the display of the
safety laser as in the table below.

DescriptionScreen

All fields clear of any object.

An object detected in the warning field.
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DescriptionScreen

An object detected in the protection field.

• The safety zones are larger at greater speed to accommodate the fact that
braking distance also increases.

• Once the obstacle is removed, the system automatically resets after two
seconds if the stop has lasted more than ten seconds.

WARNING

The safety laser's detection beam is positioned 105 mm above the ground.
Therefore, objects below or above beam height will not be detected, and the
AMR could collide with them. That implies that the inclination of the ground is
quite important, it shouldn’t be bigger than ±0.1°.
There cannot be cantilevered obstacles on the AMR path. If due to the process
or operative this cannot be avoided, an additional visible surface must be placed.

WARNING

If the original safety laser fields are changed, they must be validated according
to ISO 3691-4 to ensure the safety of persons.
If the load to be transported by the AMR changes, it must be ensured that the
safety fields are adequate for it, checking the dimensions of the fields.
Changes to safety laser have a direct implication on the safety of people,
therefore, it should be performed only by trained and authorized personnel.
The AMR speed should be limited to 0.3 m/s when the safety laser fields are not
large enough to cover the vehicle and the load transported, or the laser fields
are not large enough to stop the vehicle before hitting.
Even with all these precautions there can be dead angles, so do not stand near
the vehicle in turns.
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Validation of safety laser fields according to ISO 3691-4 and ANSI 56.X
This validation must be performed in the following situations:

• Each time a laser field of the AMR is modified.
• When the load to be transported protrudes from the AMR and the fields must

be resized.
The test should be performed with at least 110% of the rated capacity defined by
the manufacturer at the maximum speed for each means of human detection and
adjustment as defined by the manufacturer (e.g., multiple fields).
ABB recommends that these tests be performed under the criteria of ISO3691-4
section 5.2, which details the following:

Test A
A cylindrical probe with a diameter of 200 mm and a length of 600 mm should be
placed horizontally on the floor/floor and perpendicular to the direction of travel of
the AMR. This test should be repeated with the probe once in the left, center, and
right positions. The AMR should approach the probe and stop before contact is
made between the probe and the rigid parts of the AMR or its intended load.
For contact actuated sensingmeans, the probe should be secured to the floor/floor
to prevent movement on contact and the actuating force on the probe should not
exceed 800 N.

Test B
A cylindrical probe with a diameter of 70mm and a length of 400mm should replace
the probe described in Test A. The probe should be placed vertically.
The AMR should be brought close to the probe and stopped before contact is made
between the probe and the rigid parts of the AMR or its intended load. This test
should be repeated three times, once at the centerline of the detection zone and
once at each end.
For contact actuated sensing means, the probe should be fixed to the floor/floor
to prevent movement on contact and the actuating force on the probe should not
exceed 250 N. The static force when the bumper is compressed to the position
reached in a bumper from maximum energy (maximum combination of speed and
gross truck weight, including load) shall not exceed 400 N.

Note

For tests A and B maximum forces are not considered.
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Figure 2.20: ISO 3691-4 Probe position for testing

DescriptionS. No

Probe A1

Probe B2

AMR travel direction3

AMR path4

Rear part of the AMR5

AMR roadside6

Load7

AMR8
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Figure 2.21: ANSI 56.X Probe position for testing

Final validation criteria:
An acceptable criterion is that AMR or most unfavorable load does not touch the
probe according to ISO3691-4 section 5.2 and ANSI 56.X.
ABB recommends that whenever possible the distance between the probe and the
AMR or most unfavorable load should be greater than 250 mm.
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2.3.3 Emergency stop buttons

Description
The AMR is equipped with four emergency stop buttons, located on the sides of
the vehicle. When activated, the AMR immediately stops, indicating that an
emergency stop has been executed.
After the emergency stop button activation, the AMRmust be reset by first, releasing
the emergency stop button and then from the Reset push-button to return to
automatic operation.
The reset pushbutton must be pressed twice for 2 seconds.

Figure 2.22: Emergency stop buttons

Note

When an emergency stop is performed, it has priority among other commands
given to the machine, so that in case that other functions, buttons or orders are
activated simultaneously with an emergency stop, the AMR will always perform
a safe stop.
It is not possible to overturn the vehicle without load if an emergency stop is
pressed.
An emergency stop button shall always be accessible, regardless of the load.
For more information, see the Load specifications- Flexley Platform AMR P604.
Emergency stop buttons shall be tested regularly. For more information, see the
Maintenance manual - Flexley Platform AMR P604 (References).
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2.3.4 Passive safety systems

Overview
These systems are designed to minimize the consequences in the case of a
hypothetical accident.
The AMR is provided with the following passive safety and warning systems:

• AMR LED lights. See AMR LED lights.
• Operational stop button. See Operational stop button.
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AMR LED lights
The AMR is equipped with 4 signalling LEDs, each one located at each of the four
corners of the AMR.

Figure 2.23: Signalling LEDs

AMR LEDS - AMR P604 M

Rear right LEDRear left LEDFront right LEDFront left LEDStatus

Blue, green, red,
off

Blue, green, red,
off

Blue, green, red,
off

Blue, green, red,
off

Initializing sequence

YellowYellowWhiteWhiteForwards

WhiteWhiteYellowYellowBackwards

WhiteAmber with a
sequence

WhiteAmber with a
sequence

Forwards left/Back-
wards right

Amber with a
sequence

WhiteAmber with a
sequence

WhiteForwards right/Back-
wards left

BlueBlueBlueBlueLine/Validation

Light blueLight blueLight blueLight blueS. Maintained

PurplePurplePurplePurpleTraffic

RedRedRedRedResettable malfunc-
tion

Red/Off 5 HzRed/Off 5 HzRed/Off 5 HzRed/Off 5 HzNon-resettable mal-
function

White/Yellow 2
Hz

White/Yellow 2
Hz

White/Yellow 2
Hz

White/Yellow 2
Hz

Special cases (*)

Red 2 HzRed 2 HzRed 2 HzRed 2 HzReduced safety laser
fields/Muting

Purple 5 HzPurple 5 HzPurple 5 HzPurple 5 HzManual mode

YellowYellowYellowYellowCharging

OFFOFFOFFOFFStopped

(*) For more information about special cases refer to Masters of Lasers document
(see References section).
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AMR LEDS - AMR P604 V

Rear right LEDRear left LEDFront right LEDFront left LEDStatus

Blue, green, red,
off

Blue, green, red,
off

Blue, green, red,
off

Blue, green, red,
off

Initializing sequence

YellowYellowWhiteWhiteForwards

WhiteWhiteYellowYellowBackwards

WhiteAmber with a
sequence

WhiteAmber with a
sequence

Forwards left/Back-
wards right

Amber with a
sequence

WhiteAmber with a se-
quence

WhiteForwards right/Back-
wards left

Purple 150msPurple 150msPurple 150msPurple 150msPushing by hand,
with selector

Red 1000msRed 1000msRed 1000msRed 1000msResettable malfunc-
tion

Red 150msRed 150msRed 150msRed 150msNon-resettable mal-
function

Blue 150msBlue 150msBlue 150msBlue 150msConexión with PC
lost

GreenGreenGreenGreenStopped in Auto

Purple/OFFPurple/OFFPurple/OFFPurple/OFFStopped

Red 333msRed 333msRed 333msRed 333msLow battery state

PurplePurplePurplePurpleCalibration

Purple se-
quence

Purple se-
quence

Purple sequencePurple se-
quence

Manual mode

CyanCyanCyanCyanTraffic

GreenGreenGreenGreenCharging

BlueBlueBlueBlueS. Maintained

Blue sequenceBlue sequenceBlue sequenceBlue sequenceLine/Validation
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Operational stop button
The AMR has an operational stop pushbutton located on the front of the AMRwhich
plays a support role.
Once the operational stop pushbutton is pushed, the AMR performs a controlled
deceleration by progressively reducing the speed until it comes to a stop.
Once stopped, the AMR will activate the brakes as long as it remains stopped and
will go into resting mode leaving the automatic mode.
To resume the path, it is necessary to push the Insert button to switch to automatic
mode (see the Operating modes section for more information).

Figure 2.24: Operational stop button

DescriptionItem

Operational stop button1
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SF29 Bumper safety field (optional)
It allows the vehicle to perform a partial SF29. The vehicle has an inductive sensor
that detects if the vehicle is in a confined zone.

Figure 2.25: SF29 inductive and support

Figure 2.26: SF29 location
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DescriptionItem

SF29 and support location1

Note

Partial application of SF29 will be available in AMRs. The AMRwill safely identify
confined zones and will allow higher AMR speed (0.3 m/s) with a reduction of
safety fields.
This is intended to be used in confined zones when the SF29 optional is available
and active. If that is not the case, the SF29 (perimeter guarding) as described in
Annex A of ISO 3691-4 is not provided at all.
SF29 optional availability should be checked considering model and software.
For more information, please contact ABB.
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Electrostatic discharge chain
The electrostatic discharge chain is designed to prevent sudden and momentary
flows of electric current, also known as Electrostatic discharges (ESDs).

Figure 2.27: Electrostatic discharge chain
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2.4 Electrical system

Overview
The AMR's electrical system is the backbone of the vehicle’s power, control and
safety systems.

Note

Users performing operations on control panels via this access point must make
sure they replace and secure the protective covers properly.
Workers with active inoperable medical devices (AIMD), should keep a distance
of at least 0.8 m from an open electrical panel in the AMR.

Description
The AMR's electrical system is the backbone of the vehicle’s power, control, and
safety systems.
It comprises the following components:

Figure 2.28: AMR Electrical system

DescriptionItem

Safety relays1

PLC2

Siemens PLC3

Variable-speed drive4

Relays5
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DescriptionItem

Fuses6

Converter7

Contactors8

Battery9

Switch10

Note

Users performing operations on control panels via this access point must make
sure they replace and secure the protective covers properly.
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2.5 Navigation system

2.5.1 Magnetic guidance - AMR P604M

Introduction
The aim of the system is to read and follow the magnetic tape laid on the floor or
buried under the floor.
The magnetic tape forms part of the AMR's guidance system. The tape provides
the path followed by the AMR. This tape can either be applied on the floor’s surface,
embedded in the bottom or buried under it. It is usually black in color.
The AMR reads the tape to follow a circuit. For example, as shown in the figure
below.

Figure 2.29: Laser scanners

DescriptionRepresentationItem

AMR circuit1

AMR direction2

RFID Tags3

The surface on which the circuit must be placed must be reasonably flat. It should
consider that the AMR's suspension raises the chassis by up to 2 cmwhen braking
suddenly. For safety reasons, the floor must be fully horizontal on the entire route.
Refer for more details about the flatness requirements to Floor requirements
chapter.
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Components for navigation

Magnetic antennas
The following figure shows the twomagnetic antennas position, located at the front
and the rear of each drive unit:

Figure 2.30: Position of magnetic antennas
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Figure 2.31: A30 magnetic antenna
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RFID
This system reads the tags (or evaluation points) and executes actions. It is made
up of the RFID antenna and the tags.

Figure 2.32: RFID tag

The tags are used by the AMR's location system and are fitted on the floor. The
RFID antenna reads these tags (each of which has its reprogrammable ID).
Every time the RFID antenna underneath the AMR reads a tag, it beeps and the
green lamp flashes . The AMR evaluates a series of actions associated with this
point, such as stopping for a pre-determined time, waiting for validation, changing
speed, etc.

Note

The green light on the green button will flash the first time a tag is read. If it is
constantly reading the same tag, it will be necessary to read a new tag for the
green light to flash again.
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Figure 2.33: Location of the RFID antenna

Figure 2.34: RFID antenna
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2.5.2 Visual SLAM guidance - AMR P604V

Introduction
The Visual SLAM combines AI and 3D vision, based on monocular cameras,
odometry, IMU, and Visual-Inertial odometry. Visual SLAM technology enables
AMRs tomake intelligent decisions, differentiating between fixed andmobile objects
in dynamic environments to build a rich and accurate representation of the
environment.
Using Visual SLAM the AMR can create amap that is used to operate independently.
Maps are constantly updated to reflect the changes happening in the environment.

Figure 2.35: Representation of how Visual SLAM interacts with the surroundings

The surface on which the circuit must be placed must be reasonably flat. It should
consider that the AMR's suspension raises the chassis by up to 2 cmwhen braking
suddenly. For safety reasons, the floor must be fully horizontal on the entire route.
Refer for more details about the flatness requirements to Floor requirements
chapter.

VSLAM cameras calibration
VSLAM monocular cameras need to be calibrated in order to work correctly.
This process should be done the first time the AMR is going to be used, in certain
special cases, and after replacing or dismounting these spare parts:

1 More than one VSLAM camera.
2 The drive unit.

To know how to perform this calibration, check the AMR Studio manuals (see
References). In case of doubt, contact ABB services.
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Components for navigation

Cameras
The figures below show the location of the 6 monocular cameras on the AMR.

Figure 2.36: Location of the Visual SLAM cameras

Note

When adding the load, remember to not cover the visual cameras or the navigation
quality will be affected.

WARNING

Lighting while operations should always be above 100 Lux; recommended
minimum is 200 lux. Otherwise, the AMR stops in place.
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Alphasense module
The Alphasensemodule is in charge of connecting the VSLAMwith the AMRStudio,
it process all the information coming from the cameras and other navigation sensors
and sends the AMR position to AMR Studio, so the vehicle can navigate through
the mapped circuit.

Figure 2.37: Location of the Alphasense module

Note

The VSLAM version of the P604 has one magnetic antenna per drive unit, but it
is only used for calibration and online charging purposes.
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2.6 Control system

Overview
This system makes decisions on determining the AMR's actions like speed, and
so on.
Its main components are as follows:

• PLC
• Datalogger - P604 M
• AMR Buttons
• AMR Connectors
• AMR Selectors
• Buzzer and AMR sound levels
• Industrial PC — P604 VSLAM
• Display
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2.6.1 PLC

PLC is the programmable logic controller of the AMR and is in charge of making
decisions and determining its actions on each command that receives from the
Onboard PC, in the case of the VSLAM version or the RFID for the Magnetic one.

Figure 2.38: PLC
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2.6.2 Datalogger — P604 M

The datalogger can also be used as a black box since it stores data for subsequent
analysis by the Service team.

Figure 2.39: Datalogger

Note

The stored data have a specific duration, the oldest data will be automatically
overwritten with an approximate age of 15 days.
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2.6.3 AMR Buttons

Overview
The user control system buttons are the following:

Figure 2.40: View of front button panel

DescriptionItem

Operational stop button1

Insert button2

Reset button3
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Insert button
The purpose of this button is to insert the vehicle into the system and will only be
enabled when the AMR is on automatic mode (identifiable via a green band on the
Display as detailed in Mode switching). This button main functions are to insert
the vehicle on its path of the circuit, but it also provides the function of a soft stop.
The status of the green button will be identified by a light indicator. When it blinks,
it should be pushed, when it doesn’t, it indicates the automatic mode has already
been inserted. Once the button is pushed, the drive unit starts searching for the
nearest starting point and once found, the AMR will go in the direction configured
at the point shown on the display. Therefore, it is recommended to force a point
where the direction of movement is known.

Figure 2.41: Insert button
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Reset button
The Reset button allows the AMR to be reset when needed. It blinks if the AMR
needs to be reset and must be kept pushed for 2 seconds to perform an effective
reset.

Figure 2.42: Reset button

Combination for special situations
When pressing at the same time the Insert and the Reset buttons, the laser bumper
field is forced. It can help in certain situations, when this kind of laser field is
temporarily needed. For more information, see the Laser Configuration Master
manual (References).
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2.6.4 AMR Connectors

RJ45: Ethernet
This input provides access to the PLC tomodify/update programs or transfer safety
parameters, enables a connection to the datalogger's interface (Magnetic) or
Sevensense’s and Onboard's PC interface (VSLAM), and allows the working table
to be transferred to the AMR via SIGAT (Magnetic); or layouts and missions to be
transferred to AMR Studio (VSLAM) to perform the desired actions.

Figure 2.43: RJ45 port
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USB manual controller connector
This connector is used to initiate manual mode. On connecting the controller to
the AMR, the vehicle can be moved in the required direction. For more information
about moving the vehicle in manual mode see Manual mode section.
For the P604 M, when the AMR’s controller is connected, the display will show
code 180. For the P604 V error, see ANNEX I - List of display codes.

Figure 2.44: USB manual controller connector
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2.6.5 AMR Selectors

ON/OFF switch
Switches the AMR On or Off and it is located on the front button panel.

Figure 2.45: ON/OFF switch
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2.6.6 Buzzer and AMR sound levels

Buzzer
The AMR has a buzzer located in the electrical control panel which plays a support
role. The tone of this buzzer can be programmed and can also be disabled from
the working table. The disabling will be performed for each segment of the circuit,
which means there is no option to completely disable the buzzer via software. For
more information, check the software manuals mentioned on the References
section, or the AMR Studio documentation.
The status of the buzzer is explained in the table below.

Figure 2.46: Buzzer

DescriptionOFF (ms)On (ms)Status

Incorrectly positioned
platform warning

----Continuous

Active error (requires
enabling)

500500Intermittent

Motionannouncement
with a duration of 2 s
after more than 10 s
stop

500100Intermittent

Layout muted lasers200100Intermittent

Low battery level1000200Intermittent

Buzzer activation by
layout configuration

3000250Intermittent
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AMR sound levels
A study of the measured noise levels has been carried out according to the
procedure of UNE-EN 12053. The end user must decide whether to implement the
use of noise protection according to local country regulations.

Continuous noise levels:

UncertaintyAcoustic powerOperating phase

±1.5 dBA84.8 dBaDisplacement

±1.5 dBA62.7 dBaElevation (loaded)

Operationally dependent noise levels:

UncertaintyAcoustic powerOperating phase

±2 dBA85 dBAOperating cycle (no load)

±3.3 dBA84.9 dBAAcoustic warning: Program-
mable warning

±3.0 dBA88.2 dBAAcoustic warning: Start after
10 seconds stop

±3.0 dBA88.1 dBAAcoustic warning: Lowbattery

±3.2 dBA90.6 dBAAcoustic warning: Working
without laser

±3.0 dBA95.3 dBAAcoustic warning: Wrong
platform angle

±3.0 dBA92.6 dBAAcoustic warning: Emergency
stop button
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2.6.7 Onboard PC — P604 V

The AMR has an Onboard PC module, for high-level control of the AMR that is
used to host and run the (non-secure) AMR control SW. It can also be used as a
black box since it stores data for subsequent analysis by the aftersales service.
The Onboard PC also allows communication using the VDA5050 standard.

Figure 2.47: Onboard PC module inside the AMR
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2.6.8 Display

Overview
The display shows most of the information associated with the AMR. It contains
the buttons and selectors detailed below. You can see a detailed list of all the
screens, tabs and status messages below depending on the model.

Figure 2.48: Display

DescriptionS. No

Button 11

Button 22

Enter/OK3

Button 34

Button 45

Screen selector6

Note

All display screens shown below may be subject to have changes in their design
without notice.
The vehicle’smode is identifiable via a color band incorporated to the HMI display.
A green display for the automatic mode and a purple one for the manual mode.
ANNEX IV - Display wireframe contains a wireframe indicating the available
screens and how to browse them.
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2.6.8.1 AMR P604 M

Display screen: Start-up screen
The start-up screen will show a 20-second countdown once the AMR is started.

Figure 2.49: Start-up screen

Display screen: Follow-up screen
After finishing the countdown, the screen will show the % Battery voltage (battery
charge status).

Figure 2.50: Follow-up screen

Display screen: Screen one
Provides information on the AMR status. It appears when the Insert button is pushed
for the first time (see AMR buttons).

• Code 0: Automatic mode (no errors).
• Code 180: Manual mode.
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• Miscellaneous. For a complete list of display error codes, refer sectionANNEX
I - List of display codes.

Figure 2.51: Screen one

It displays three types of messages:

AMR error (check the error
code table to identify the
problem). The AMR com-
pletely stops all operation.

WARNING
A warning of an upcoming
event (start of maintenance,
charging, dirty laser shroud,
etc.). The AMR continues
operating.

Information on the AMR's
status (reading a tag, loading,
etc.). The AMR continues
operating.
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Display screen: Screen two
This screen displays the route and segment on which the AMR is located.

Figure 2.52: Screen two

Route and segment configuration:
1 Push OK on display to access the SEGMENT configuration screen. After

pushingOK, the screen flashes red/white to indicate that the segment shown
in the upper right corner of the screen can now be configured.

Figure 2.53: Segment configuration

DescriptionItem

Scroll forward through segments1

Scroll backwards through segments2

Button 4 - Segment x13
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DescriptionItem

Button 3 - Segment x104

Button 2- Segment x1005

Button 1 - Segment x10006

Simultaneously push the Segments x1, x10, x100 or x1000 and the up/down
arrow on the central control pad.

2 Once the segment is configured, push the OK button again to configure the
ROUTE shown in the upper right corner of the screen.

Figure 2.54: Route configuration

DescriptionItem

Scroll forward through routes1

Scroll backwards through routes2

Button 4 - Route x13

Button 3 - Route x104

Button 2- Route x1005

Button 1 - Route x10006

Simultaneously push the Routes x1, x10, x100 or x1000 and the up/down
arrow on the central control pad.

3 Once the route has been configured, push the OK button. The screen will
stop flashing red/white and will continue just white.
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Note

Do NOT push the 'OK' button to return to the previous route and segment
configuration. Instead, change the screen, which will re-establish the
previous values.

4 The AMR will then follow the instructions programmed.

Display screen: Screen three
This screen displays the actual status of the wired inputs coming into the PLC.

Figure 2.55: Screen three

Display screen: Screen four
This screen displays the actual status of the wired outputs coming into the PLC.

Figure 2.56: Screen four

Continues on next page
Product Manual Flexley Platform - AMR P604 141
3HAS00005-1 Revision: B

© Copyright 2025 ABB. All rights reserved.

2 Components of the AMR
2.6.8.1 AMR P604 M

Continued



Display screen: Screen five
This screen displays the actual status of the inputs, wired or not, coming to the
AMR.

Figure 2.57: Screen five

Note

The screen shows 32 inputs. To display more, push the fourth button.

Display screen: Screen six
This screen provides the information about which mode is activated and when
manual mode is on the iteration to change between manual mode via HMI to via
controller and the other way.

Figure 2.58: Screen six

When pushing the OK button and activate manual mode from the HMI, it allows
operators to move the vehicle from the display. See Operating modes.
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Note

For further information about enter in manual mode seeMode switching section.

Display screen: Screen seven
This screen displays the battery status and charge.

Figure 2.59: Screen seven

Display screen: Screen eight
This screen displays the direction of travel, the drive unit angle and whether the
magnetic sensor is detecting or not.

Figure 2.60: Screen eight
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Display screen: Screen nine
This screen displays the parameters of the variable-speed drives and is only
displayed in maintenance mode. Refer to the maintenance manual to learn more
about how to access this mode (See References).

Figure 2.61: Screen nine

Display screen: Screen ten
This screen displays the parameter setting.

Figure 2.62: Screen ten

Note

Screen to be used by ABB personal only.

Display codes
Anomalies are indicated by audible or visual warnings using the lights at the top
and on the sides. If the anomaly lasts longer than one minute, the AMR will emit
a louder acoustic signal to draw the operator's attention.
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When amalfunction occurs in the AMR, it stops, showing a numeric code on display
indicating the problem.
The display codes indicate the status of the AMR. These codes range from 00 to
255. Each code indicates a different AMR status.
The most common codes for AMR operators are listed below:

Interpretation/ActionDescriptionCode

INFORMATIONAMR has no anomalies00

STOPS MACHINEEmergency mode01

STOPS MACHINEEmergency mode not reset02

STOPS MACHINEError in more than one vari-
able-speed drive

03

STOPS MACHINEAnti-collision (automatic re-
set)

05

STOPS MACHINEBattery level extremely low06

WARNINGAnti-collision (speed reduced)08

INFORMATIONUnexpected point (found on
the working table)

10

WARNINGGuide detection error. The
AMR does not find the mag-
netic tape

33

STOPS MACHINEGuide sensor error34

WARNINGBattery level low59

STOPS MACHINEFront left variable-speed drive
error

60

STOPS MACHINEFront right variable-speed
drive error

61

INFORMATIONThe AMR does not execute a
route

80

INFORMATIONAwaiting fulfilment of initial
conditions (AMR input)

81

INFORMATIONAwaiting fulfilment of initial
conditions (remote input)

86

INFORMATIONPreparing battery charging90

INFORMATIONEnd of battery charging pro-
cess

91

INFORMATIONEffective battery charging96

WARNING

Before checking display errors next to the AMR, the stop buttonmust be pressed
to avoid impacts.
If the error is not specified in this manual, please notify ABB to inform of the error
and, if necessary, they will check or repair the fault.
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Note

ANNEX I - List of display codes contains the complete list of display codes.

Display screen: How to access maintenance screen
Themaintenance screen is also keycode protected. To accessmaintenance screen,
follow these steps:

1 Stop the vehicle and initiate the automatic mode. The color band should
become green.

2 Using the HMI display, enter maintenance screen.
While pressing the OK button, press Button 3 > Button 2 > Button 4 >
Buttons 1 and 3 at the same time. See screenshot below.

Figure 2.63: Maintenance sequence

3 Press the Button 1 and go to the Maintenance screen.

Note

For safety reasons, certain screens like the load screen doesn’t allow the
maintenance screen.
For more information about what tasks can be performed from the maintenance
screen, see the Maintenance Manual.
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2.6.8.2 AMR P604 V

Display screen: Start-up screen
The start-up screen will show for a couple of seconds once the AMR is started.
The dots will change the color into red sequentially depending on the current status
of the starting process.

Figure 2.64: Start-up screen

Display screen: Home screen
After finishing the start-up screen, the display will show the status of the AMR,
indicating any relevant errors.

Figure 2.65: Home screen

DescriptionItem

Maintenance screen1

Location2

Manual movement3
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DescriptionItem

Battery4

Manual/Automatic mode status bar5

Display screen: Screen 0 - Vehicle information screen
From the Home screen, press OK to go to the Vehicle information screen. This
screen allows you to access different screens using the arrows on the screen
selector. After selecting one, press the OK button to enter any of them. You can
always come back to the Home screen by pressing the button below the Home
icon (in this case the Button 4), or to this screen pressing Button 1.

Figure 2.66: Configuration screen

Display screen: Screen 1 – Software versions
From this screen you can check the Serial number, Firmware version, and Software
version for the PLC, PC, and HMI.

Figure 2.67: Software versions screen
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Display screen: Screen 2 – Battery
From this screen you can check the Battery status and set what kind of manual
charging you want to use.

Figure 2.68: Battery screen

If you are charging the AMR manually, press Button 2 to access Screen 2.1.

Figure 2.69: Charging method screen

Select the charging method using the arrow buttons and pressing the OK button.
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Figure 2.70: Battery charging screen

The Battery screen will show the charging icon.

Display screen: Screen 3 – Inverters
From this screen you can check the inverters status.

Figure 2.71: Inverters screen

DescriptionItem

Forward inverter 1F.1

Forward inverter 2F.2

Backward inverter 1B.1

Backward inverter 2B.2
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Display screen: Screen 4 – Encoders
From this screen you can check the encoders status.

Figure 2.72: Encoders screen

Display screen: Screen 5 – Magnetic antenna
From this screen you can check the magnetic antenna.

Figure 2.73: Magnetica antenna screen

DescriptionItem

Forward antenna 1F.1

Forward antenna 2 (not used in P604 V)F.2

Backward antenna 1B.1

Backward antenna 2 (not used in P604 V)B.2
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Display screen: Screen 6 – Counter
From this screen you can check how much time the AMR has been used, in which
modes, the distance traveled by it, contactors counters... etc.

Figure 2.74: Counter screen

DescriptionItem

Time ON (General)TIME ON

Time ON in Manual ModeMANUAL

Time ON in Auto ModeAUTO

Time active (Running) in Auto ModeRunning

Time inactive (Idle) in Auto ModeIdle

Time Error in Auto ModeError

Total distance travelledTOTAL DISTANCE

Partial distance travelledPARTIAL DISTANCE
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Display screen: Screen 7 – Signals
This screen displays the actual status of the inputs, wired or not, coming to the
AMR; and the actual status of the wired outputs coming into the PLC.

Figure 2.75: Inputs screen

Figure 2.76: Outputs screen
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Display screen: Screen 8 – Navigation
This screen displays the direction of travel, the drive units angle, deviation, the
quality of the navigation, and whether the magnetic sensor is detecting or not.

Figure 2.77: Navigation screen

Display screen: Screens 9 to 10 – Maintenance screen
On the home screen it is necessary to insert a button sequence to enable
maintenance screen, while pressing the OK button, press Button 3 > Button 2 >
Button 4 > Buttons 1 and 3 at the same time, the sequence has a small window of
time to facilitate its insertion.

Figure 2.78: Home screen
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Figure 2.79: Maintenance sequence

1 To enter on maintenance screen press Button 1 in home screen and the
following screen will be displayed.

Figure 2.80: Maintenance screen

Note

If the button sequence is not used, the followingmessage will appear when
trying to access the maintenance screen:

Figure 2.81: Authentication request
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2 Once on the maintenance screen it is available to fulfill an interaction with
the four different blocks displayed with the help of the screen selector by
pressing theOK button. For more information, see the Maintenance Manual.
The position screen allows the user to check in which step of the circuit the
AMR is working. VSLAM steps work in a similar way to Magnetic tags for the
P604 M.

Figure 2.82: Position screen

3 To access the calibration menu in the maintenance screen, press Button 2
and the following screen will be displayed:

Figure 2.83: Calibration screen

Once on the calibration screen, it is possible to access the different screens
with the help of the screen selector and pressing OK in the desired option.
Formore information, see theMaintenanceManual on theReferences section.
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Display screen: Screen 11 – Manual
From the Home screen you can go to the Manual screen, where you can move
manually (see Manual mode) the vehicle and the lift platform. When pressing the
OK button, you can see all the possible movements.

Figure 2.84: Manual movement screen (1)

Figure 2.85: Manual movement screen (2)
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Display screen: Screen 11.2 – Manual
Allows you to elevate the lift platform

Figure 2.86: Manual lifting screen

Note

The data displayed on the screen may differ from the specifications depending
on the lifting table calibration.
For further information about entering in manual mode see Mode switching
section.
ANNEX I - List of display codes contains the list of display codes.
ANNEX IV - Display wireframe contains a wireframe indicating the available
screens and how to browse them.
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2.7 Communication system

2.7.1 Wi-Fi client communications system

Overview
This device connects to the AMR via Wi-Fi or ethernet to transfer the settings.
It is used in multi-AMR environments to avoid network overload or 2.4/5 GHz
network environments.
In charge of Wi-Fi communication between the AMR and the SIGAT
multi-AMR/SIGAT–PLC management system or the AMR Studio.
The AMR's communication system component 1 is made up of a series of internal
devices and external modules, such as:

Figure 2.87: Wi-Fi antennas
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Figure 2.88: Wi-Fi system inside the AMR. For the P604 V, it is located below the Onboard PC module

Figure 2.89: Wi-Fi module and lamps
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2.7.2 A29 Communications system (optional)

Overview
The AMR's A29 communication system facilitates the vehicle to communicate with
other devices in its environment.
It is made up of a series of internal devices and external modules, such as:

• User validation interfaces.
• Communication interfaces with other AMRs (e.g., traffic management

functions, etc.)
• Interfaces for communicating with other machinery in the facility (robot cells,

automatic door opening, etc.)

Figure 2.90: A29 location inside the AMR

Note

This optional is only valid on Europe.
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2.7.3 Secure Wi-Fi Lite (EU/US optional)

Overview
It allows the vehicle to perform an SF29 according to ISO 3691-4 without reaching
the required PL. It is capable of continuously manage the communications of a
robotic cell and if a safety pushbutton button is activated or there is a failure in
communications, it allows the AMR group to be stopped within a safety zone.

Figure 2.91: Secure Wi-Fi Lite

Components
• PLC
• Secure Radio Wi-fi (different for EU and US): for Wi-Fi connection
• I/O device: additional module for inputs and outputs
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2.8 Power supply system

2.8.1 2 Batteries (Optional)

2 Batteries
The power supply system of the AMR comprises two lithium battery (48 V, 20 Ah)
that powers the vehicle, and the fuses located in the electrical control panel.

Figure 2.92: AMR batteries

The power supply system also includes a converter used to power the AMR.

Continues on next page
Product Manual Flexley Platform - AMR P604 163
3HAS00005-1 Revision: B

© Copyright 2025 ABB. All rights reserved.

2 Components of the AMR
2.8.1 2 Batteries (Optional)



Figure 2.93: AMR converter

164 Product Manual Flexley Platform - AMR P604
3HAS00005-1 Revision: B

© Copyright 2025 ABB. All rights reserved.

2 Components of the AMR
2.8.1 2 Batteries (Optional)
Continued



2.8.2 4 Batteries (Optional)

4 Batteries
The power supply system of the AMR comprises four lithium battery (48 V, 40 Ah)
that powers the vehicle, and the fuses located in the electrical control panel.

Figure 2.94: AMR batteries

The power supply system also includes a converter used to power the AMR.
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Figure 2.95: AMR converter
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2.9 Battery charging system

Overview
The AMR lithium battery has been parameterized at different levels according to
its state of charge. These levels and the actions taken by the AMR in each case
are shown below.

Figure 2.96: Battery levels

ActionsPercentagesDescriptionS. No

-100%Full charge1

-80%Optimum charging
voltage

2

Warning code15%Pre-minimum battery
cell voltage

3

Error code:
• Error 06 for

Magnetic ver-
sion

• BT-1 for
VSLAM ver-
sion.

10%Minimum battery cell
voltage

4

Automatic charge no
available

0%Deep empty5

Additionally, below there are some considerations that must be considered when
charging the battery:

• The optimum charging efficiency is realized before 80% battery cell voltage.
• As in most lithium batteries, ABB recommends charging the battery of every

AMR at 100% at least once a week to help extend the battery life.
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• A full charge of the AMR will need 2 h to be performed with a correct balance
of the battery.

Note

It is necessary to let the battery charge at least this time even if the level
of the battery displayed is 100%, to avoid a voltage cell unbalance.

• After a battery replacement, or charging the battery out from the AMR, it is
needed to execute an automatic battery chargingmission to update correctly
the AMR battery level information.

• Never discharge the battery lower than the minimum battery cell voltage.
• The charge/discharge cycles and ambient temperature have an influence on

cell temperature and cell voltage. When temperatures limits are reached, a
charger current reduction is applied.

Note

For further information, refer to themanufacturer user manual of the battery.

• If the battery fully discharge reaching 0% amanual charging operation of the
battery via the charger will be needed.

• The cable length between the battery and the charger shall be according
ABB standard measure, which are specified in the Manual charging station
(References).

WARNING

The AMRmust not be moved during the charging process. Moving the AMRmay
create an electrical hazard.
It is forbidden to insert any element between the brushes and the charging station
when the AMR is charging.
It is forbidden to introduce hands or limbs when the AMR is approaching the
charging station.
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2.9.1 Online charging system

Overview
The basic principle when working with an online or automatic battery-charging
system is to create a configuration that enables as much battery charge to be
replaced in each cycle as was consumed.
Thus, it is necessary to ensure sufficient charging time on each trip, which depends
on the power consumption of the AMR in the application.

• The power consumption depends on the travel speed and the load being
transported.

• To optimize the ratio between charging the battery and the charging time,
the charger at the station (outside the AMR) has the capacity to deliver up
to 60 A. Disconnection must take place at a charge of less than 1 Ah.

Note

For proper use of the automatic battery-charging system, it is recommended that
when an AMR is inserted into the circuit its batteries are fully charged. Thus, it
is recommended that AMRs be fully charged before they are inserted into a
circuit.

WARNING

The AMRmust not be moved during the charging process. Moving the AMRmay
create an electrical hazard.
It is forbidden to introduce any element between the charging plates and the
charging station when the AMR is charging.
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Components
The online charging system is made up of the following devices:

Internal system - M
The online charging system is located internally at the front of the AMR to enable
connection of the female brush module.

Figure 2.97: Location of internal online charging system (male brush model)

The internal system is made up of the following:
• Male brush-holding module: Consists of four brushes, two of which are

directly connected to the battery’s external charger, while the other two are
connected via CAN to the PLC to vary the charging intensity based on the
AMR batteries charge percentage.

• Male brush-holding module support: Support that keeps the brush-holding
module in place to connect it to the guides.

• Linear actuator: Responsible for raising or lowering the brush-holding
module.

• Guides: Mechanism that raises and lowers the brush-holding module via
two linear ball bearings, each positioned on a guide.

• Inductive sensor: To detect the brush-holding module support’s position.
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Figure 2.98: Internal brush module

DescriptionItem

Linear actuator1

Inductive sensor2

Male brush-holdingmodule (internal system)3

Brush-holding module support4

Guides5
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Internal system - V
The online charging system is located internally at the front of the AMR to enable
connection of the female brush module.

Figure 2.99: Location of internal online charging system (male brush model)

The internal system is made up of the following:
• Male brush-holding module: Consists of two brushes, which are directly

connected to the battery’s external charger.
• Male brush-holding module support: Support that keeps the brush-holding

module in place to connect it to the guides.
• Linear actuator: Responsible for raising or lowering the brush-holding

module.
• Guides: Mechanism that raises and lowers the brush-holding module via

two linear ball bearings, each positioned on a guide.
• Inductive sensor: To detect the brush-holding module support’s position.
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Figure 2.100: Internal brush module

DescriptionItem

Guides1

Brush-holding module support2

Male brush-holdingmodule (internal system)3

Inductive sensor4

Linear actuator5
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External system
This system is equipped with a set of female brushes used for charging.

Figure 2.101: Female brush assembly
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Procedure - AMR P604 M

NoteDescriptionS.No.

The AMR battery needs recharging.1

The AMR approaches the charging station.2

The AMR detects a tag ordering it to reduce
speed as it approaches the mat.

3

The AMR detects a tag that identify the
charging station and order reducing speed.

4

The AMR detects the crosswise strip and
makes the precise stop.

5

The AMR then lowers the brushes.6

When the brushes contact with the mat, the
AMR charge the battery.

7

The process stops automatically after a con-
figurable software trigger.

8

The AMR continues its route.9

Figure 2.102: Automatic charge

DescriptionItem

Crosswise stripA

Tag before station (speed 100 mm/s)B

Charging matC

Tag after stationD
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For more information, check the Manual charging station AMR T701/T702/P604
(References).

WARNING

Do not move the AMR during battery charging to prevent charging failures or
voltage arcs between the online charging modules.

Procedure - AMR P604 V

NoteDescriptionS.No

The AMR battery needs recharging.1

The AMR approaches the charging station.2

The AMR reduce speed as it approaches the
mat.

3

The AMR detects the crosswise strip and
makes the precise stop.

4

The AMR lowers the brushes.5

The brushes contact with the mat.6

The PLC initiates CAN communication with
the charger at the charging station via Wi-Fi.

7

The AMR activates the contactor that delivers
power to the brushes.

8

The external charger detects the voltage dif-
ference. At this point, current transfer begins.

9

The process stops automatically after a con-
figurable software trigger.

10

The AMR continues its route.11

Figure 2.103: Automatic charge

DescriptionItem

Crosswise stripA

For more information, check the Manual Smart charging station AMR
T701/T702/P604 (References).
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WARNING

Do not move the AMR during battery charging to prevent charging failures or
voltage arcs between the online charging modules.

Charging zone
The charging zone should be clearly marked to prevent unauthorized access during
charging to prevent possible tripping or cable disconnection.

Figure 2.104: Charging zone
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2.9.2 Manual charging system

Overview
The AMR also has the possibility of charging the battery manually, to do so, a
specific charger or a charging station will be needed.
Both the charger and the charging stations are equipped with extension cables
that allow manual battery charging.
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Components
The manual charging system is made up of the following devices:

Internal system
Internally, the manual charging system is located on the contactor panel and
consists of a REMA type connector.

Figure 2.105: Manual charging connector

External system
The charger assembly consists of a charger and a set of extension cables that
allow it to be used both in the charging station and as a manual charger.
This device charges the batteries by transferring current to the AMR via the CAN
communications protocol.
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Figure 2.106: Battery charger
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Operation for manual charging from an external connector
1 Bring the AMR closer to the charger. To do so, follow the instructions for

manually moving the AMR detailed in the Manual mode section.
2 Once at the charging station, you’ll need a cable with a REMA type connection

for power supply and a cable with a female SMS2 and a male SMS4 for CAN
communication between the charger and the battery charger.
The SMS connector is close to the REMA type connector.

3 Connect the female SMS2 to the battery charger and the male SMS4 to the
female SMS4 CAN 2 connections located on the PLC's electrical control
panel of the vehicle.

4 Once communication has been established, connect the charger's REMA
connector to the AMR's REMA type connector located on the power panel.

5 After that, go to the HMI display, see HMI display charging steps — P604 V
and HMI display charging steps — P604 M.

Figure 2.107: SMS and REMA connectors

For more information, check the Manual Charging station AMR T701/T702/P604
(References).
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Operation for manual charging from the online charging station
1 Move the AMR closer to the online charging station. To do this, follow the

instructions for manually moving the AMR detailed in the Manual mode
section.

WARNING

ABB does not recommend moving the AMR manually for this charging
method. Ensure the AMR is correctly positioned for this procedure.
Otherwise, there is the risk of a short-circuit.

2 Position the AMR by centering the male to female brushes.
3 If using a P604 M, scroll to screen seven of the display (See HMI display

charging steps — P604 M section). Press Manual charging, Button 2.
4 If using a P604 V, scroll to screen 2.1, Charging method, of the display (See

HMI display charging steps — P604 V section). Press BRUSH charging
button.

5 The male brushes will start to lower and, when in contact with the female
brushes, the AMR charging will begin.

For more information, check the Manual Charging station AMR T701/T702/P604
(References).

HMI display charging steps — P604 M
1 Once the connections from the manual charging wiring harness have been

made, access the battery status and charge screen on the AMR's display
and pressButton 2 for charging it using the brushes, orButton 3 for charging
it from an external connector (after resetting the AMR).

Figure 2.108: Manual charging screen
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DescriptionItem

Button 11

Button 22

Button 33

Button 44

Button OK5

2 On the display’s battery status and charge screen, press button 3 again to
start manual charging without brush contact.

3 After charging, press button 4 (deactivate) to finish the battery charging
process.

HMI display charging steps — P604 V
1 Once the connections from the manual charging wiring harness have been

made, access the battery status (screen 2).

Figure 2.109: Battery screen

2 Press Button 3 and go to screen 2.1, now selectWIRE orBRUSH as charging
method.
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Figure 2.110: Charging method screen

3 After charging, press button 3 to finish the battery charging process.
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3 AMR Operation

WARNING

Before performing any operation, read and understand the safety instructions in
the Safety section.
The operator must understand the functioning and operation of the devices that
make up the AMR. See the Components of the AMR chapter. The operator must
also be familiar with the operations that must be performed before using the
AMR.
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3.1 AMR start-up and shutdown

If the AMR is turned off, the process to start it up is as follows:
1 Turn on the AMR using the "ON/OFF" switch.
2 Push the Reset button to reset all faults and alarms.
3 For operating the vehicle after the start-up, (see Operating modes section).

For AMR P604 M
To shut down the system:

1 Turn off the AMR using the "ON/OFF" switch.
2 The AMR will shut down.

For AMR P604 V

WARNING

When the AMR is shut down, it is recommended to place it in an area designated
by the end user to avoid interference with other vehicles and/or operators.

There are three ways to shut down the system:

Mode A
1 Turn off the AMR using the ON/OFF switch.
2 The AMR will start updating the map. It may take several minutes.
3 The AMR will shut down.

Mode B
1 Turn off the AMR using the ON/OFF switch and push the Operational stop

button once.
2 The AMR will not update the map, but it will close the Onboard PC software.
3 After around 25 seconds, the AMR will shut down.

Mode C
1 Turn off the AMR using the ON/OFF switch while pushing the Operational

stop button.
2 The AMR will not update the map, neither will update the Onboard PC

software.
3 The AMR will shut down.

WARNING

This mode should be used in special cases only.
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3.2 Operating modes

Overview
The AMR can function in the next operating modes or functionalities:

• Automatic mode: The AMR autonomously follows the route created for it.
• Manual mode from controller: The operator can control the movement of

the AMR manually from a controller.
• Manual mode from control panel: The operator can control the movement

of the AMR manually from control panel located at the front part of the AMR

WARNING

No person may be near the AMR while moving in automatic mode, during turns
or lifting operations because of possible blind spots or spaces not covered by
the safety laser or load fall.

Note

Emergency stop button is operational in all operating modes.
The AMR can only be moved in manual mode by an authorized operator, who is
aware of the risks and restrictions related.
The vehicle’smode is identifiable via a color band incorporated to the HMI display.
A green display for the automatic mode and a purple one for the manual mode.
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3.2.1 Automatic mode

3.2.1.1 Automatic mode using the magnetic guidance system - AMR P604M

Overview
Automatic mode allows the AMR to carry out automatic transport orders anywhere
on the working table at speed and with the perimeter protection parameters
configured via the SIGAT console.
When the RFID antenna reads a tag, it evaluates its ID and, based on the actions
configured by the user, it performs the programmed actions.

Note

In this operating mode, the safety systems are enabled. The safety laser will
apply the corresponding fields depending on the speed, trajectory and loading
status of the AMR.

Programmed actions
Common programmed actions include:

• Increase or decrease speed.
• Change the geometry of the laser safety fields.
• Operational stop of the AMR to await validation by the operator, traffic

management, request of permissions, etc.
• Load transfer operations.

The speed is limited to a safely monitored maximum allowable value, depending
on the movement direction and load.
For more information, see Coordinates system.
If any of these thresholds are exceeded, the AMR will try to stablish a restrictive
laser field for this movement configuration. This restrictive laser field must be
created by the user.
For more information related to laser fields and its configuration refer to Laser
configuration Master (see References).
If a higher speed than the allowed for that enforced field is applied, the control will
decrease the speed automatically. Likewise, if the value is lower, it will apply that
value because it is even more restrictive than the allowed one.
For example, if the Large Laser field is configured up to 1.7 m/s and maximum
speed is 1.2 m/s, the AMRwill move at 1.2 m/s. If the large Laser field is configured
up to 1 m/s and maximum speed is 1.2 m/s, the AMR will move at 1 m/s.

Note

Both longitudinal and lateral speed components are being supervised, taking
the fastest point of the vehicle as a reference.
For more information related to speed limits, see Technical Data.
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3.2.1.2 Automatic mode using the Visual SLAM guidance system - AMR P604V

Overview
Automatic mode allows the AMR to carry out automatic transport orders anywhere
on the layout at speed and with the perimeter protection parameters configured
via the AMR Studio.

Note

In this operating mode, the safety systems are enabled. The safety laser will
apply the corresponding fields depending on the speed, trajectory and loading
status of the AMR.

Programmed actions
Common programmed actions include:

• Increase or decrease speed.
• Change the geometry of the laser safety fields.
• Operational stop of the AMR to await validation by the operator, traffic

management, request of permissions, etc.
• Load transfer operations.

The speed is limited to a safely monitored maximum allowable value, depending
on the movement direction and load.
For more information, see Coordinates system.
If any of these thresholds are exceeded, the AMR will try to stablish a restrictive
laser field for this movement configuration. This restrictive laser field must be
created by the user.
For more information related to laser fields and its configuration refer to Laser
configuration Master (see References).
If a higher speed than the allowed for that enforced field is applied, the control will
decrease the speed automatically. Likewise, if the value is lower, it will apply that
value because it is even more restrictive than the allowed one.
For example, if the Large Laser field is configured up to 1.7 m/s and maximum
speed is 1.2 m/s, the AMRwill move at 1.2 m/s. If the large Laser field is configured
up to 1 m/s and maximum speed is 1.2 m/s, the AMR will move at 1 m/s.

Note

Both longitudinal and lateral speed components are being supervised, taking
the fastest point of the vehicle as a reference.
For more information related to speed limits, see Technical Data.
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3.2.1.3 Muting/Reduced safety laser fields

If in any section of the circuit it is required to use reduced safety laser fields (not
covering the area swept by the AMR and the load) or to disable the safety laser,
the muting/reduced safety laser fields functionality can be activated.
The conditions for applying this function are as follows:

• The vehicle speed while maintaining reduced safety laser fields may not
exceed 0.3 m/s. This speed is monitored with SF4 (PLc).

• The vehicle speed while muting is monitored SF19 (PLd).
• The vehicle emits an acoustic/visual signal to indicate or warn of danger.

For more information about SF4 and SF19 see the Safety functions section.

WARNING

There is a risk of being run over. Muting/reduced safety laser fields should be
activated as late as possible to ensure that the area is clear of people.
The activation of muting/reduced safety laser fields is performed by manual
configuration in the layout software by the integrator, who is therefore responsible
for supervising the conditions under which it is executed as well as for indicating
these conditions to the end user. For more information about the specific layout
software see Laser Configuration Master manual - Flexley Platform AMR P604
(References).
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3.2.2 Manual mode

3.2.2.1 Manual mode from controller

Overview
Manual mode operation from a controller involves moving the AMR using a
controller that is connected to the AMR via USB.
To access manual mode, follow the steps detailed in the Mode switching section.

Figure 3.1: AMR controller

Description/FunctionItem

Up button1

Left button2

Down button3

Right button4

Joystick 15

Joystick 26

X button7

A button8

B button9

Y button10
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Figure 3.2: Top view of the controller

AMR P604 M 1 to 5 marking buttons

Description/FunctionItem

Left fast speed enabling pushbutton button
(LT)

1

Left slow speed enabling pushbutton button
(LB)

2

Right slow speed enabling pushbutton button
(RB)

3

Right fast speed enabling pushbutton button
(RT)

4

DirectInput “D” – Xinput “X”5

AMR P604 V 1 to 5 marking buttons

Description/FunctionItem

Fast speed enabling pushbutton button (LT)1

Auxiliary movements)2

Auxiliary movements3

Slow speed enabling pushbutton button4

Operation
1 With the AMR turned on, connect the USB of the controller to the USB input.
2 Activate the communication by moving the button (DirectInput “D” – XInput

“X”) left and right again. Leave it in position XInput “X”.

Note

Controller vibration can be disabled by pushing the “Vibration” button

.

3 Push the Reset button during 5s.
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Note

To start anymovement with the AMR, the enabling pushbutton buttonmust

be held down. There are two options, left enabling pushbutton (LT)

and right enabling pushbutton (RT) . They cannot be used
simultaneously, and their function is to reverse the action of the joysticks
depending on whether you press one or the other. They cannot be used
simultaneously, and their function is to reverse the action of the joysticks
depending on whether you press one or the other.

4 A mode of operation must be chosen between left or right enabling
pushbutton.

Controls for manual movement using the controller - Magnetic

FunctionCombination

Raise platform (controlled movement)

Lower platform (controlled movement)

Forward (Fast movement)
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FunctionCombination

Backward (Fast movement)

Forward and turn right/left (Fast movement)

Backward and turn right/left (Fast movement)

Forward (Controlled movement)

Continues on next page
194 Product Manual Flexley Platform - AMR P604

3HAS00005-1 Revision: B
© Copyright 2025 ABB. All rights reserved.

3 AMR Operation
3.2.2.1 Manual mode from controller
Continued



FunctionCombination

Backward (Controlled movement)

Forward and turn right/left (Controlled
movement)

Backward and turn right/left (Controlled
movement)

Note

When accessing the manual controller movement mode, the laser remains
activated and the maximum speed is 0.7 m/s.

Operation - VSLAM
When using the VSLAM version of the vehicle, there are fewer steps.

1 With the AMR turned on, connect the USB of the controller to the USB input.
2 A mode of operation must be chosen between left or right enabling

pushbutton.
In summary, after connecting the controller using the USB input located at the front
of the AMR, the buttons should be left at rest.

Controls for manual movement using the controller - VSLAM
Also, when using the VSLAM version of the vehicle, some auxiliary buttons are
possible. In this case, RB and the LB buttons are left for auxiliary movements only.
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Common movements

FunctionCombination

Raise platform (controlled movement)

Lower platform (controlled movement)

Forward (Fast movement)

Backward (Fast movement)
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FunctionCombination

Forward and turn right/left (Fast movement)

Backward and turn right/left (Fast movement)

Forward (Controlled movement)

Backward (Controlled movement)
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FunctionCombination

Forward and turn right/left (Controlled
movement)

Backward and turn right/left (Controlled
movement)

Auxiliary movements
RB and the LB buttons are left for auxiliary movements. The following table
summarizes the auxiliary combinations.

FunctionCombination

Magnetic stripe search

Forward / backward. Speed

Choice of magnetic strip at a fork

Positioning of the front drive unit

Positioning of the rear drive unit

Pure linear movement forward (press the
button "B" repeatedly to go faster)

Pure linear movement backward
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Note

When accessing the manual controller movement mode, the laser remains
activated and the maximum speed is 0.7 m/s.

How to stop the vehicle using the controller
To stop the vehicle using the controller, it is necessary to release ALL buttons.

WARNING

If the vehicle doesn’t stop, and it is possible to be near the vehicle without risk,
push the emergency stop button. If it’s not possible, in any case the vehicle will
stop after moving 1 meter.
In any case, change the controller immediately.
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3.2.2.2 Manual mode from control panel

Using the control panel - AMR P604 M
To access manual mode, follow the steps detailed in the Mode switching section.
To raise or lower the lifting platform and to move the AMR, push and hold the
corresponding button according to the table below.

Figure 3.3: Manual mode from control panel - AMR P604 M (Magnetic)

Description/FunctionCombinationItem

Raise lift platform(Raise)1

Lower lift platform(Lower)2

Left movement3

Forward movement4

Reverse movement5

Right movement6

Using the control panel - AMR P604 V
To access manual mode, follow the steps detailed in the Mode switching section.
To move the AMR, push and hold the corresponding button according to the table
below.
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Figure 3.4: Manual mode from control panel (VSLAM)

Description/FunctionCombinationItem

Go back(Back)1

Swap to lift platform control
display

(Swap)2

Reverse movement3

Forward movement4

Left movement5

Right movement6

Go back to “Home” screen(HOME)7

OK(OK)8

Other movements+3+8

To raise or low the lifting platform, push and hold the corresponding button
according to the table below.
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Figure 3.5: Manual lift mode from control panel (VSLAM)

Description/FunctionCombinationItem

Go back(Back)1

Swap to movement control
display

(Swap)2

Raise lift platform(Raise)3

Low lift platform(Low)4

Calibration screen(HOME)5

Go back to “Home” screen(HOME)6

OK(OK)7

Note

The data displayed on the screen may differ from the specifications depending
on the lifting table calibration.
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3.2.2.3 Laser override in manual mode

Overview
Laser fields application will be done automatically depending on the movement
status of the AMR when is working on manual mode. Additionally, there is a
mechanism to bypass the laser detection leading in a free moving without any
protective fields.
This mechanism is limited to a reduced velocity of 0.1 m/s and amaximum distance
of 1m, after which it will automatically reapply the fields. If, after a 1m displacement,
it is necessary to activate this functionality again, it can be done using any of the
previously mentioned methods.
This functionality can be accessed via HMI display using the screen selectors (the
arrows).
Additionally, by pressing the left slow speed enabling pushbutton (LB + the
direction) on the controller.

WARNING

Duringmanual controlling the operator is fully responsible for a safety movement
of the vehicle and for any damage sustained or caused by the AMR.
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3.3 AMR insertion

3.3.1 Insertion using the magnetic guidance system - AMR P604M

Overview
This process must be performed when the operator wants to insert the AMR in the
circuit so that it starts to operate automatically.

Note

This operation must be done every time you want to insert a vehicle that has
been removed from the circuit, regardless of whether it has been previously
inserted.

WARNING

Before insertion, verify that there are no vehicles, doors, or charging stations
within a distance of 5 meters.
Traffic control will not be enabled until the insertion process is over.

Procedure
To insert the AMR, follow the steps below:

1 Move the AMR manually (see the Manual mode section), until the magnetic
antenna is above the magnetic tape and close to a tag.

2 Start-up the vehicle according to the section AMR start-up and shutdown.
3 Push the Reset button for two seconds twice until the LED lights stop flashing

and turn solid white.
4 Push the Insert button for a while. Then the AMRwill start moving in automatic

mode.
To insert the AMR into the circuit and without error, the route and segment must
be identified, follow the steps bellow:

1 Access screen two: Route and segment on which the AMR is located (see
the Display section).
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Figure 3.6: Screen two

2 PushOK on the display to access the SEGMENT configuration screen. After
pushingOK, the screen flashes red/white to indicate that the segment shown
in the right upper corner of the screen can now be configured.

Figure 3.7: Segment configuration
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DescriptionItem

Scroll forward through segments1

Scroll backwards through segments2

Button 4 - Segment x13

Button 3 - Segment x104

Button 2 - Segment x1005

Button 1 - Segment x10006

To change the segment, simultaneously push the segments x1 or segments
x10 button and the up/down arrow on the central button.

Note

To return to the previous route and segment configuration, do NOT push
the OK button. Instead, change screen (see the Display section), which
will re-establish the previous values.

3 Once the segment has been configured, push the OK button again to
configure the ROUTE shown in the right corner of the screen and follow the
same steps as indicated in point 2 to change the route.

4 Once the route has been configured, push the OK button again.

Note

Manually reposition the AMR if the guidance antenna does not detect the tape.

WARNING

Do not insert the AMR in areas of confluence of vehicles or traffic points or points
with actions (junctions, communications...) configured at that point.
The operator must supervise the insertion process until the AMR is operating
automatically in the layout.

Note

Insertion is carried out with the safety laser fields automatically active (with or
without trolley, straight line, or curves).

In case of inserting the AMR in the opposite direction of the programmed circulation,
the behavior of the AMR will be:

1 When reading the first tag, if it is not the one configured in the working table
(opposite direction to the one programmed in the circuit) the vehicle will
display error code 10 (unexpected tag error).

2 After 5 seconds, this error will be automatically reset, and the vehicle will
continue according to the corresponding tag read.

3 If the next tag the vehicle read confirms that the vehicle is in the wrong
direction, the display will show error code 11.
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4 The vehicle will stop and not move forward until the operator has fixed the
error.
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3.3.2 Insertion using the Visual SLAM guidance system - AMR P604V

Overview
This process must be performed when the operator wants to insert the AMR in the
circuit so that it starts to operate automatically.

Note

This operation must be done every time you want to insert a vehicle that has
been removed from the circuit, regardless of whether it has been previously
inserted.

WARNING

Before insertion, verify that there are no vehicles, doors, or charging stations
within a distance of 5 meters.
Traffic control will not be enabled until the insertion process is over.

Procedure
To insert the AMR, follow the steps below:

1 Move the AMR manually (see the Manual mode section), to a location that
belongs to its original work routine (1 m far from the routine limit).

2 Start-up the vehicle according to the section AMR start-up and shutdown.
3 Push the Reset button for two seconds twice until the LED lights stop flashing

and turn solid white.
4 Push the Insert button for a while. Then the AMRwill start moving in automatic

mode.
5 The AMR will find the circuit and continue the tasks related to that part of it.

To insert the AMR into the circuit without errors, try to find a part of the circuit
where the vehicle doesn’t havemore than one possiblemission and can onlymove
in one straight direction. Sometimes these locations are indicated by some visual
signs on the floor. If that’s not the case, you’ll need to use the Diagnostic Tool or
AMR Studio to find the most convenient spot.

Note

In general, the main idea of Visual SLAM insertion is simplicity, if the AMR is in
the circuit, it will find a way to continue by itself.

This simplicity implies that sometimes the user will prefer to oblige the AMR to
continue working from certain place, even if the vehicle is able to find the circuit.
Maybe somemaintenance tasks had been performed close to the beginning of the
circuit and the user prefers the vehicle to perform missions at the middle of it, or
vice versa. If that’s the case, follow this procedure:

1 Follow steps 1-2 from previous procedure.
2 Go to the position screen. For more information, see the Display section.
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The position screen allows the user to check in which step of the circuit the
AMR is working.

Figure 3.8: Screen two

3 Check on AMR Studio the desired step and introduce it.
If you want the AMR to initiate the circuit from themain mission, use the Step
0.
If the AMR is inserted in a wrong spot, or cannot recognize the circuit, an
error will appear, and the AMR will stop.

Note

Notice that the AMR P604V needs to update the maps from time to time.
This process can take until 30 minutes, so plan the circuit accordingly.

WARNING

Do not insert the AMR in areas of confluence of vehicles or traffic points or points
with actions (junctions, communications...) configured at that point.
The operator must supervise the insertion process until the AMR is operating
automatically in the layout.
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3.4 Mode switching

Overview
The transition from manual mode to automatic mode and the other way around is
keycode protected. The keycode could be set via the HMI display or the controller.

• From HMI: The keycode, detailed in the table below, can be inserted from
any screen. In magnetic guidance HMI, the battery screen does not allow it.

• From controller: Insert the USB into the USB port and wait until the purple
LED lights up. Then, enter the keycode detailed in the table below.

The AMR being on automatic mode does not imply that is inserted into the circuit.
The usual process for that remains. In any case, the AMR can be controlled
manually when the manual mode is activated, when entering the corresponding
screen on the control panel, or when communication with the gamepad has been
detected.

CombinationDevice

OK + 1,4 after OK + 2,3HMI display

LT + ◀,B after LT + ▶,X or ◀ + B after ▶ + XController

Figure 3.9: Mode switching from HMI and Controller for AMR P604M
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Figure 3.10: Mode switching from HMI and Controller for AMR P604V

Figure 3.11: HMI buttons diagram

Note

This transition is not affected by vehicle restarting. That means, if the vehicle is
already on manual mode, the vehicle will continue in manual mode even after
being switched off.
The vehicle’smode is identifiable via a color band incorporated to the HMI display.
A green display for the automatic mode and a purple one for the manual mode.

Continues on next page
Product Manual Flexley Platform - AMR P604 211
3HAS00005-1 Revision: B

© Copyright 2025 ABB. All rights reserved.

3 AMR Operation
3.4 Mode switching

Continued



3.4.1 Manual to automatic mode - AMR P604M

From control panel manual mode
Follow these steps:

1 With the AMR in manual mode, move it towards the magnetic tape.
2 Push the green Insert button located on the button panels. The AMR will

follow the tape until it reads the next tag and will perform the actions
associated with that tag.

From controller manual mode
Follow these steps:

1 Move the AMR in controller manual mode towards the magnetic tape.
2 Disconnect the controller.
3 Push the green Insert button located on the button panels. The AMR will

follow the tape until it reads the next tag and will perform the actions
associated with that tag.
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3.4.2 Manual to automatic mode - AMR P604V

From control panel manual mode
Follow these steps:

1 With the AMR in manual mode, move the AMR to a location that belongs to
its original work routine (1 m far from the routine limit).

2 Push the Insert button located on the button panels. The AMRwill synchronize
and will continue its routine from that location.

From controller manual mode
Follow these steps:

1 Move the AMR in controller manual mode to a location that belongs to its
original work routine (1 m far from the routine limit).

2 Disconnect the controller.
3 Push the Insert button located on the button panels. The AMRwill synchronize

and will continue its routine from that location.
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3.4.3 Automatic mode to manual

From automatic guidance to control panel manual mode
Follow these steps:

1 Push the operational stop button when the AMR is on a safe section. If work
needs to be performed on the AMR, turn it off using the "ON/OFF" switch.

2 Enter the specific screen of the manual mode and move the AMR to the
desired location.

From automatic guidance to controller manual mode
Follow these steps:

1 Push the operational stop button when the AMR is on a safe section. If work
needs to be performed on the AMR, turn it off using the "ON/OFF" switch.

2 Connect the manual controller via the USB interface.
3 Drive the AMR to the desired location.

Note

Do not leave the AMR below doors or inside other stations.
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4 Transport, lifting, and storage
Overview

WARNING

Only personnel who have read and understood this manual and been properly
trained are authorized to perform transport, load, and unloading tasks.
Always remove the load before payload or transporting the AMR.

Means for relocating the AMR will depend on the distance it must travel. There are
several methods for the AMR relocating process:

• Relocation using a lifting device.
• Manual relocation by an operator.

Continues on next page
Product Manual Flexley Platform - AMR P604 215
3HAS00005-1 Revision: B

© Copyright 2025 ABB. All rights reserved.

4 Transport, lifting, and storage



4.1 Transport

Overview
Transport must be carried out in the original pallet or box delivered by the
manufacturer to ensure that the vehicle is not damaged and that there are no risks
during the transport operation.
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4.1.1 Safety instructions for transport

To correctly perform transport, loading, and unloading tasks, follow the guidelines
below:

• Before transporting the AMR, check its weight and dimensions by consulting
its AMR plates or see AMR datasheet on this manual.

• In the case of uncertainty about the capacity, lifting equipment, lifting
methods, or procedures; please get in touch with ABB before lifting the
machine.

• When the AMR is placed in its pallet or box and inside the transportation
means, it must be secured to avoid any instability in the pallet or box.

• During the transport of the AMR by truck, trailer, or similar, the AMR must
be turned off, the battery disconnected, and the AMR properly secured to
prevent sliding or movement.

WARNING

It is strictly forbidden to move/transport the AMR by forklift or similar whenever
the AMR is outside the box or the pallet.

WARNING

ABB is not responsible for any damage caused to the vehicles due to
non-compliance with the transport instructions.
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4.1.2 Manual relocation by an operator

When the AMR has been unloaded on the ground or is in a storage area and is to
be moved to another part of the facility without using means of transport (truck,
overhead crane…) it is possible to handle the vehicle as indicated in the Manual
mode section.
If the vehicle has been recently removed from the packaging, to move it without
using means of transport (truck, overhead crane…), follow this procedure:

1 Connect the battery.
2 Switch on the AMR. See the AMR start-up and shutdown procedure.
3 Reset the AMR.
4 Follow the instructions indicated in the Manual mode section.

It is also possible to transport the vehicle by forklift in its box to the final location,
where it can be removed from the packaging.
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4.2 Lifting

4.2.1 Safety instructions for lifting

To correctly perform lifting task, follow the guidelines below:
• Before lifting the AMR, check its weight and dimensions by consulting its

AMR plates or see the AMR datasheet on this manual.
• In the case of uncertainty about the capacity or lifting equipment or lifting

methods or procedures, please get in touch with ABB before lifting the
machine.

• Before lifting the machine, make sure that the working area is clear (free of
obstacles and people) and marked.

• Never work on the AMR while it is suspended by a hoist or any other lifting
equipment, unless it is specified on the maintenance manual for certain
operations.

• Always check that the lifting slings, chains, pulley blocks, eye bolts and other
lifting devices are in good condition before using.

• Before lifting the vehicle, check that the eyebolts or hooks are correctly
positioned in the anchorage points of the AMR.

• The end user can apply the internal instructions considered relevant for the
lifting of the AMR as long as they do not conflict with the indications given
in the manual.

• Properly secure the AMR and take appropriate measures to prevent the load
from balancing.

WARNING

The systems must be certified and suitable for the weight to be lifted.
It is strictly forbidden lifting the AMR by forklift or similar.
It is forbidden to remain under a suspended load.
When handling suspended loads, make sure that there are no people on the
working area.
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4.2.2 Instructions for lifting the vehicle

Overview

Note

The end user can apply the internal instructions considered relevant for the lifting
of the AMR if they do not conflict with the indications given in the manual.

WARNING

Before starting the work, make sure to have adequate and appropriate accident
prevention clothing available and the personnel has received the corresponding
training. For more information see Safe practices at work section.
The area must be free and clear and limit or prevent access by unauthorized
persons.

Required tools and equipment

NoteArt. No.Equipment, etc.

Content is defined in section
Standard toolkit of the Main-
tenance Manual. See Refer-
ences..

-Standard toolkit

-Set of slings (x4 - min. 475kg
per sling)

-AMR maintenance support

Procedure

NoteAction

Place the 4 lifting eye bolts (M12) on the AMR, 2 on each
side of the vehicle. Each lifting point is labelled.

1
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NoteAction

Take 4 set of slings and self-locking hooks, or 4 lifting
chains, both methods must support at least the total
weight of the AMR each of them. For more information
about the specific weight of the AMR P604 see AMR
datasheet.

2

Lift the AMR carefully and move it to the required area.3

For the complete development of all the maintenance
tasks described in this manual, it is advisable to use an
AMR maintenance support.

4

When placing the AMR on the AMR maintenance sup-
port, it must be considered that the support points of
the structure must be in the areas of the AMR indicated
below.

5

Once in the final position, proceed to lower the AMR
slowly, always controlling the environment and possible
balancing of the vehicle.

6

Note

The end user can apply the internal instructions considered relevant for the lifting
of the AMR as long as they do not conflict with the indications given in themanual.
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4.3 Storage

Overview
If storing the AMR for an extended period, a list of precautions need to be followed
to protect the vehicle while it is inactive.

List of precautions

General
• Store the AMR in a dry, dust-free place at a stable ambient temperature

between 0 °C and 45 °C. It is important to store the AMR in a place where
there is no risk of freezing or moisture.

• Periodically check the outer appearance of the instruments. If they are dusty,
clean all safety elements and moving parts to help ensure error-free start-up
of the machine.

• It is advisable to cover the AMR with a cloth.

WARNING

In case the storage temperature is higher or lower than the indicated one, remove
the batteries from the AMR before storing it.

Note

Before starting up the AMR after storage for more than six months, perform
appropriate maintenance and service as indicated in the Maintenance manual -
Flexley Platform AMR P604 to guarantee proper vehicle operation and safety.
For more information, see the References section.

Battery
• Fully charge the battery and perform the maintenance recommended by the

manufacturer of the battery.
• If the AMR is not used for three days or more, disconnect the battery.
• If the AMR is not going to be used for a month or more, charge the battery

to 80% before storage.

WARNING

The process of removing the batteries is detailed in the Maintenance manual.
For more information, see the References section.

Greasing
• The process of greasing is detailed in the Maintenance manual. For more

information, see the References section.
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5 Decommissioning
5.1 Introduction to decommissioning

Introduction
This section contains information to consider when taking a product, AMR or
charging station, out of operation.
It deals with how to handle potentially dangerous components and potentially
hazardous materials.

Note

The decommissioning process shall be preceded by a risk assessment.

Disposal of materials used in the robot
All used grease/oils and dead batteries must be disposed of in accordance with
the current legislation of the country in which the AMR and the charging station
are installed.
If the AMR or the charging station is partially or completely disposed of, the various
parts must be grouped together according to their nature (which is all iron together
and all plastic together), and disposed of accordingly. These parts must also be
disposed of in accordance with the current legislation of the country in which the
AMR and the charging station are installed.
See also Environmental information.

Transportation
Prepare the AMR or the charging station, this to avoid hazards.
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5.2 Environmental information

Introduction
ABBAMRs and charging stations contain components in different materials. During
decommissioning, all materials shall be dismantled, recycled, or reused responsibly,
according to the relevant laws and industrial standards. AMRs, charging stations
or parts that can be reused or upcycled helps to reduce the usage of natural
resources.

Disposal symbol
The following symbol indicates that the productmust not be disposed of as common
garbage. Handle each product according to local regulations for the respective
content (see table below).

Materials used in the AMR
The table specifies some of the materials in the product and their respective use
throughout the product. Dispose components properly according to local regulations
to prevent health or environmental hazards.

Example applicationMaterial

AMR baseSteel, aluminium

BatteriesLithium

GearsCast iron/nodular iron

Cables, motorsCopper

MotorsNeodymium

GearsOil, grease

Mechanical stopStainless steel

Gears, screws, washers, bracketsSteel

Oil and grease
Where possible, arrange for oil and grease to be recycled. Dispose of via an
authorized person/contractor in accordance with local regulations. Do not dispose
of oil and grease near lakes, ponds, ditches, down drains, or onto soil. Incineration
must be carried out under controlled conditions in accordancewith local regulations.
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Also note that:
• Spills can form a film on water surfaces causing damage to organisms.

Oxygen transfer could also be impaired.
• Spillage can penetrate the soil causing ground water contamination.
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5.3 Scrapping of the AMR

Introduction
At the end of the useful life of the electrical and electronic components of the
products, it is necessary to manage this waste in a responsible manner and in
compliance with the regulations in force in each region.

Note

The decommissioning process shall be preceded by a risk assessment.

Disassembly and sorting
Components must be disassembled and properly segregated for recycling or final
disposal as Waste Electrical and Electronic Equipment (WEEE).

DANGER

The risk assessment should consider hazards arising in the decommissioning,
such as, but not limited to:
• Always remove all batteries. If a battery is exposed to heat, for example

from a blow torch, it will explode.
• Always remove all oil/grease. If exposed to heat, for example from a blow

torch, the oil/grease will catch fire.
• A used AMR does not have the same performance as on delivery. Springs,

brakes, bearings, and other parts might be worn or broken.

Recycling and disposal
It is recommended to contact authorized recycling centers that comply with local
regulations and promote sustainable recycling and waste management practices.

Regulations and compliance
Ensure that all waste management actions comply with applicable local and
international regulations.

Contact for additional support
In case of questions about the WEEE management process, it is suggested to
contact your local ABB services team for additional technical advice and support.
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5.4 Lithium batteries

Introduction
At the end of the useful of lithium batteries used in Autonomous Mobile Robots
(AMRs), it is crucial to manage these wastematerials responsibly and in compliance
with the regulations in each region. Proper management of these batteries not only
protects the environment but also ensures safety and adherence to applicable
standards.

Disassembly and sorting
Batteries must be disassembled and properly segregated for recycling or final
disposal. It is important to separate the batteries from other electronic components
to minimize risks and streamline the recycling process. Use appropriate tools and
personal protective equipment (PPE) during the disassembly process.

Recycling and disposal
It is recommended to contact authorized recycling centers that comply with local
regulations and promote sustainable waste management and recycling practices.
These centers are equipped to handle lithium batteries safely and efficiently,
ensuring the recovery of valuable materials and the safe disposal of non-recyclable
waste.

Regulations and compliance
Ensure that all waste management actions comply with applicable local and
international regulations. This includes adhering to specific rules for handling
lithium batteries, which may vary by region. Keep detailed records of all waste
management activities to demonstrate regulatory compliance.

Contact for additional support
For any questions regarding the e-waste management process, it is suggested to
contact ABB for further guidance and technical support.
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ANNEX I - List of display codes
Magnetic guidance display codes - AMR P604M

This table contains the complete list of AMR display codes for the AMR P604:

TroubleshootingInterpretation/ActionFunctionCode

-INFORMATIONAMR has no an-
omalies

00

Unlock emergency button.STOPS MACHINEEmergency
mode activated

01

Reset by push button.STOPS MACHINEEmergency
mode not reset

02

Verify the condition of devices, wiring, and other elements.STOPS MACHINEError in more
than one vari-
able-speed drive

03

-STOPS MACHINEAnti-collision
(reset required)

04

1 Check the laser field.
2 Clean the lamp cover.

STOPS MACHINEAnti-collision
(automatic re-
set)

05

1 Charge the AMR battery.
2 Replace the AMR battery.

STOPS MACHINEBattery level ex-
tremely low

06

1 Contact the manufacturer for assistance.
2 Inspect the power consumption of the linear actuator

outputs and replace them if necessary.
3 Review the PLC log and analyse any abnormal input or

output signals.

STOPS MACHINEPLC controller
error

07

1 Remove any obstruction from the AMR's route.
2 Clean the lamp cover.

WARNINGAnti-collision
(speed reduced)

08

1 Check connectors
2 Verify that the antenna is receiving power.
3 Replace the antenna.

STOPS MACHINENo communica-
tion with RFID
antenna

09

1 Verify routing chart settings.
2 Inspect the Tags programming.

INFORMATIONUnexpected
point (found on
the working
table)

10

1 Verify routing chart settings.
2 Reverse AMR's direction.

INFORMATIONUnexpected
point (exists in
the work table,
wrong direction)

11

-INFORMATIONUnexpected
point (does not
exist in the work
table)

12

Verify routing chart settings.STOPS MACHINELocationmethod
not configured

13

-WARNINGWireless control-
ler data not re-
ceived within
time limit

14
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TroubleshootingInterpretation/ActionFunctionCode

-WARNINGIncorrect data
received from
the wireless
controller

15

Reset wireless controller button.WARNINGWireless control-
ler (or PC) but-
ton not set

16

Wait until the battery is fully charged.INFORMATIONCircuit values
for routing have
not been loaded

17

Verify routing chart settings.WARNINGRouting chart
contains a point
for which more
than one ID has
been defined

18

Verify routing chart settings.WARNINGRouting chart
contains a point
with no following
point

19

-STOPS MACHINELocation system
lost

21

Verify routing chart settings.WARNINGIncorrect value
for Select guide
in routing chart

22

1 Verify routing chart settings.
2 Lower routing chart.

WARNINGRouting chart
created beyond
limits

23

1 Verify routing chart settings.
2 Position AMR on its designated route.

WARNINGPoint not
defined in rout-
ing chart

24

Activate the green reset button.STOPS MACHINETime limit for
operation block
1 exceeded

25

Activate the green reset button.STOPS MACHINETime limit for
operation block
2 exceeded

26

1 Activate the green reset button.
2 Check the confirmation status of routing chart configur-

ation.

STOPS MACHINEPoint is ananom-
aly on this route

27

Verify the tag status.WARNINGUnexpected
point (a tag has
been missed)

28

Inspect the vehicle status during lifting operation.STOPS MACHINELifting system
anomaly

29

Define a correct route for the AMR.WARNINGCurrent route
not defined in
routing chart

30

Define a correct point for the AMR.WARNINGCurrent point
not defined in
routing chart

31

-INFORMATIONA tag has been
missed

32
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TroubleshootingInterpretation/ActionFunctionCode

-WARNINGError in the de-
tection of the
guide

33

1 Check a magnetic antenna.
2 Check the wiring.

WARNINGGuide detection
error

34

Place the AMR on the magnetic strip and press the reset but-
ton.

STOPS MACHINEGuide search er-
ror

35

-STOPS MACHINEMaximum blind
guidance dis-
tance exceeded

36

Verify devices and wiring.STOPS MACHINECAN-bus anom-
aly

37

Activate the green reset button.STOPS MACHINETime limit for
precise stop ex-
ceeded

38

Activate the green reset button.STOPS MACHINETime limit for
operation block
3 exceeded

39

Activate the green reset button.STOPS MACHINECAN-bus anom-
aly. Non-RFID
communication

40

Check rear hook sensors.STOPS MACHINEHook position
error

41

Check that the hook is not stuck.STOPS MACHINETime limit for
hook movement
exceeded

42

Check the brush sensors.STOPS MACHINEError in position
of automatic
battery charging
system

43

1 Check that the linear actuator is not stuck.
2 Check the wiring.

STOPS MACHINETime limit for
movement of
battery charging
system ex-
ceeded

44

Press green button and investigate loading issues.STOPS MACHINENocurrentdetec-
ted during bat-
tery charging

45

Press green button and check devices (motor, wheels, wiring).STOPS MACHINEMaximum pay-
load force ex-
ceeded

46

Investigate loading issues.WARNINGNocurrentdetec-
ted during bat-
tery recharging

47

-STOPS MACHINETime limit for
half-turn ex-
ceeded

48

Investigate loading issues.WARNINGNocurrentdetec-
ted during bat-
tery charging

49

Clean the laser cover.WARNINGDirty laser50
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TroubleshootingInterpretation/ActionFunctionCode
1 Check the laser field.
2 Clean the lamp cover.

STOPS MACHINEAnti-collision not
safe (automatic
reset)

51

--Error in some
variable-speed
drive, trying self-
reset

53

-STOPS MACHINEMaximummove-
ment percent-
age exceeded

55

-STOPS MACHINEAMR locked56

-STOPS MACHINEAn encoder has
not been re-
freshed

57

-STOPS MACHINEAn encoder is
not counting

58

-WARNINGLow battery
level

59

-STOPS MACHINEFront left vari-
able-speed drive
error

60

-STOPS MACHINEFront right vari-
able-speed drive
error

61

-STOPS MACHINERear left vari-
able-speed drive
error

62

-STOPS MACHINERear right vari-
able-speed drive
error

63

-STOPS MACHINECommunication
with control cen-
ter lost when
needed

65

-INFORMATIONAngle calibra-
tion needed

76

-INFORMATIONRFID cancelled77

-INFORMATIONEnd of route
(endpoint)

79

-INFORMATIONThe AMR does
not execute a
route

80

Inspect routing chart, inputs and outputs.INFORMATIONAwaiting fulfil-
ment of initial
conditions (AMR
input)

81

Inspect routing chart, inputs and outputs.INFORMATIONAwaiting permis-
sion from the
traffic controller
(PC or A29)

82
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TroubleshootingInterpretation/ActionFunctionCode

Inspect routing chart, inputs and outputs.INFORMATIONAwaiting condi-
tion during route
(AMR input)

83

Inspect routing chart, inputs and outputs.INFORMATIONAwaiting fulfil-
ment of initial
conditions (ex-
ternal input)

84

Inspect routing chart, inputs and outputs.INFORMATIONAwaiting fulfil-
ment of initial
conditions (PC
input)

85

Inspect routing chart, inputs and outputs.INFORMATIONAwaiting fulfil-
ment of initial
conditions (re-
mote input)

86

Inspect routing chart, inputs and outputs.INFORMATIONAwaiting condi-
tion during route
(external input)

87

Inspect routing chart, inputs and outputs.INFORMATIONAwaiting condi-
tion during route
(PC input)

88

Inspect routing chart, inputs and outputs.INFORMATIONAwaiting condi-
tion during route
(remote input)

89

-INFORMATIONCharging batter-
ies

90

-INFORMATIONEnd of battery
charging pro-
cess

91

-STOPS MACHINEZero-speed set-
point

92

-INFORMATIONWaiting for initial
conditions to be
met (battery in-
put)

93

-INFORMATIONAwaiting condi-
tion during route
(battery input)

94

-INFORMATIONAwaiting precise
stop

95

-INFORMATIONEffective battery
charging

96

-WARNINGCommunication
with control cen-
ter lost

97

-WARNINGDisplay commu-
nication error

99

Resend safety parameters to IFM PLC.STOPS MACHINESafety error 1.
Parameter read-
ing error

101
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TroubleshootingInterpretation/ActionFunctionCode

Check the encoders, wiring of the flexisfot.STOPS MACHINESafety error 2.
Speedcomparis-
on error

102
Turn the vehicle off and on to fix the issue.

Check the lift encoder is correctly mounted and connected.STOPS MACHINESafety error 3103

-STOPS MACHINESafety error 4.
Setpoint track-
ing error

104

-STOPS MACHINESafety error 5.
Wrong laser
field selection

105

Check elements near IFM PLC and connections to or from the
power supply.

STOPS MACHINESafety error 6106

Check forced lasers configuration and speeds of the vehicle.STOPS MACHINESafety error 7.
Speed out of
limits

107

-STOPS MACHINESafety error 8.
Angular speed
out of limits

108

Error EDM power contactors or brake relay.STOPS MACHINESafety error 9.
EDM error

109

-STOPS MACHINESafety error 10110

Check load position and inductives wiring.STOPS MACHINESafety error 11.
Laser case
against move-
ment

111

-STOPS MACHINESafety error 12112

Check emergency buttons wiring.STOPS MACHINESafety error 13.
OSSD in emer-
gency stop but-
ton

113

Check layout design and encoders wiring.STOPS MACHINESafety error 14.
Safety laser er-
ror

114

Check the lift state and the behaviour of the lift during the
movement of the AMR.

STOPS MACHINESafety error 16.
Movementdetec-
tion in stand-by

116

Check the weight of the load and the state of the floor.STOPS MACHINESafety error 17.
Deceleration
ramp failure

117
.

Check steer encoders wiring.STOPS MACHINESafety error 18.
Steering en-
coder discrep-
ancy

118

-STOPS MACHINESafety error 19119

Revise the devices and wiring.STOPS MACHINECAN error in
node 20 (RFID)

120

Revise the devices and wiring.WARNINGCAN error in
node 21 (analog
outputs 1 and 2)

121
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TroubleshootingInterpretation/ActionFunctionCode

Revise the devices and wiring.WARNINGCAN error in
node 22 (ultra-
sounds signals)
or node 96 (dis-
play)

122

Revise the devices and wiring.WARNINGCAN error in
node 23 (A29 -
remote devices)

123

Revise the devices and wiring.WARNINGCAN error in
node 24 (analog
outputs 3 and 4)

124

Revise the devices and wiring.WARNINGCAN error in
node 25 (Beck-
hoff gateway)

125

Revise the devices and wiring.WARNINGCAN error in
node 26 (analog
Beckhoff)

126

Revise the devices and wiring.WARNINGCAN error in
node 28 (A33 -
automatic load)

128

Revise the devices and wiring.STOPS MACHINECAN error in
node 8 (Front
left variable-
speed drive)

129

Revise the devices and wiring.STOPS MACHINECAN error in
node 9 (Front
right variable-
speed drive)

130

-STOPS MACHINECAN error in
node 10 (Vari-
able-speed
drive)

131

-STOPS MACHINECAN error in
node XX (Steer-
ing encoder)

134

-STOPS MACHINECAN error in
node XX (Mag-
netic antenna)

135

-WARNINGCAN error in
node 5 (I/O ex-
pansion)

138

-WARNINGCAN error in
node XX

139

Verify communications with the control system and the posi-
tioning of tags.

STOPS MACHINEConfigurable an-
omaly

140

Check the encoder and make the calibration of the zero.STOPS MACHINESteering en-
coder non calib-
rated

141

-WARNINGBattery anomaly142

Verify the wiring and communication of the string encoder.
Initialize it with a zero value at the home position.

STOPS MACHINEClutch engaging
detected

143
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TroubleshootingInterpretation/ActionFunctionCode

The elevation encoder might be faulty or improperly secured.
The motor is not reacting accurately to the requested com-
mands. The temperature sensor is not firmly attached.

WARNINGConfigurable an-
omaly

144

Wait for the system to auto-reset, or restart manually.WARNINGConfigurable an-
omaly

145

-WARNINGConfigurable an-
omaly

146

Allow time for the drive to recover to its normal operating
mode.

WARNINGConfigurable an-
omaly

147

Restart manually.WARNINGConfigurable an-
omaly

148

Review the CAN connections and ensure the battery BMS is
functioning properly.

WARNINGConfigurable an-
omaly

149

-WARNINGConfigurable an-
omaly

150

-WARNINGConfigurable an-
omaly

151

Check the CAN wiring.WARNINGNo communica-
tionwith datalog-
ger

152

-STOPS MACHINEBrakes activated
manually

153

-STOPS MACHINEBrake coils dis-
connected

154

-Configurable an-
omaly (stops
auxiliary move-
ments)

155

-STOPS MACHINEMeasured cur-
rent is I>5A for
30s after the
charging pro-
cess

160

-WARNINGThe measured
current is not
negative, it is
between
0A<I<5A during
30s after the
charging pro-
cess

161

--Forced code
from working
table

170

--Forced code
from working
table

171

--Forced code
from working
table

172
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TroubleshootingInterpretation/ActionFunctionCode

--Forced code
from working
table

173

--Forced code
from working
table

174

--Forced code
from working
table

175

--Forced code
from working
table

176

--Forced code
from working
table

177

--Forced code
from working
table

178

--Chart reading by
old console ver-
sion

179

-INFORMATIONManual mode180

-INFORMATIONSemi-manual
mode

181

-INFORMATIONPLC internal
warning

254
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Visual SLAM guidance display codes - AMR P604V

Overview
There is an introductory table of the nomenclature about the different possible actions when a failure
happens:

DescriptionAction

NO ACTION0

STOP DRIVE1

STOP LIFT AND DRIVE3

SLOW DOWN4

SAFETY MUTED8

NO ACTIONFF

STOP ALL, BUT NOT IN MANUAL7F

This table lists the different abbreviations used for the error codes. For example, the BU-1 would be a
reference to the Can Bus.

MeaningAbbreviation

DRIVEDR

LIFT AND PLATFORMLI

STEERST

INVERTERIG

CAN BUSBU

BRAKE SYSTEMBR

CVC/NAV SYSTEMCV

FLEXISOFTFL

POSITION SYSTEMPO

SENSORSE

ROTATION SYSTEMRO

SAFETYSF

ONLINE CHARGECH

CONTACTORSCO

BATTERYBT

DEVICESDE

LAYOUTLY

ORDERS/TRANSPORTOP

LOAD HANDLINGLD

HOSTHT

COMMUNICATIONSCM

LASER SCANNERSLS

PLC INPUTSPI
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MeaningAbbreviation

PLC OUTPUTSPQ

STATUSST

BUTTONS AND REQUESTBQ

PLC SUPPLYPS

PLC INPUT FROM NAV SYSTEMSPN

LASER FRONTLF

LASER REARLR

COMM. BOXESBX

LOAD HANDLINGLH

PINHOOK 1HF

PINHOOK 2HR

ANTI COLLISION CAMERA FRONTCF

ANTI COLLISION CAMERA REARCR

ASSERTAS

FRONT / FRONT LEFT INVERTERIL

FRONT RIGHT INVERTERIR

REAR LEFT INVERTERILL

REAR RIGHT INVERTERIRR

ROTATION / DIRECTION INVERTERRI

LIFT INVERTER 1PL

LIFT INVERTER 2PLL

PC NAVIGATIONNA

PC LOCALIZATIONLO

PC COMMUNICATIONTX

PC OTHERSOT

PC TO PLCGE

PC VSLAMSS

PC MISSIONSMI

PL5-IFMIFM

PL5-CVCCVC

PC SMARTCHARGERSCH

Display error messages

TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Devices
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check device

and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFCAN node {%} do not
communicate (stop)

BU-00305FF0000

1 Check device
and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

0CAN node {%} do not
communicate (inform-
ative)

BU-16005000100

1 Check wired
andvalue resist-
ance of bus
CAN

2 Check the
status of the
PLC Are the
lights green or
red?

0Screen does not re-
ceive communication
from PLC

BU-26005000200

If screen is not con-
figured, set it as Rear,
Front screen or the
requested configura-
tion. (Contact please
to support to know
how to perform this
process)

0Screen is not configur-
ated

BU-36005000300

Contact support.0Failure at CAN bus 0BU-46005000400

Contact support.0Failure at CAN bus 1BU-56005000500

Contact support.0Failure at CAN bus 2BU-66005000600

Contact support.0Failure at CAN bus 3BU-76005000700
1 Check device

and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFNo communication
with front steer en-
coder A

BU-80305FF0800
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check device

and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFNo communication
with front steer en-
coder B

BU-90305FF0900

1 Check device
and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFNo communication
with rear steer en-
coder A

BU-100305FF0A00

1 Check device
and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFNo communication
with rear steer en-
coder B

BU-110305FF0B00

1 Check device
and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFNo communication
with lift encoder A

BU-120305FF0C00

1 Check device
and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFNo communication
with lift encoder B

BU-130305FF0D00
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check device

and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFNo communication
with lift encoder C

BU-140305FF0E00

1 Check device
and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFNo communication
with lift encoder D

BU-150305FF0F00

1 Check device
and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFNo communication
with IO Expansion 1

BU-160305FF1000

1 Check device
and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFNo communication
with IO Expansion 2

BU-170305FF1100

1 Check device
and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFNo communication
with forks carriage in-
clinometer

BU-180305FF1200

Check if the ID is cor-
rectly set at the mis-
sion / layout.

0Remote or traffic box
with ID {%} not com-
municating

BX-ID box601F000000

Check if the wire of
the sender and receiv-
er device. Is the dis-
tance between them
too far?

Continues on next page
242 Product Manual Flexley Platform - AMR P604

3HAS00005-1 Revision: B
© Copyright 2025 ABB. All rights reserved.

ANNEX I - List of display codes
Visual SLAM guidance display codes - AMR P604V
Continued



TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Reboot
2 If problem per-

sist, contact
with support

FFError at PLC inputs:
{%}

PI-Code Input0317FF0000

1 Reboot
2 If problem per-

sist, check out-
put with the
problem

3 Contact sup-
port

FFError at PLC outputs:
{%}

PQ-Code Output0318FF0000

1 Reboot
2 If problem per-

sist, check the
output group
with the prob-
lem.

3 Contact sup-
port

FFError at PLC output
group: {%}

PS-Code Output
group

031BFF0000

Inverters
1 Check device

and its energy
supply

2 Check wired
andvalue resist-
ance of bus
CAN

3 Reboot maybe
solves the
problem

FFInverters do not com-
municate

IG-00104FF0000

1 Press the
emergency but-
ton, release it
and press reset
button again

2 Try to reboot
3 If problem per-

sist, check the
firmware of the
inverters and
conctac with
support

3Failure in synchronism
of the inverter at node:
{%}

IG-10304030100

1 Wait about 10-
30 seconds
while reset is
being per-
formed. (Nor-
mally the prob-
lem will be
solved and the
vehicle contin-
ues running).

2 Only if problem
persist, contact
with support

FFElectrical reset of in-
verters in progress

IG-23004FF0200
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Reboot
2 If problem per-

sist, contact
with support

FFElectrical reset of in-
verters not achieved

IG-30304FF0300

1 Wait some time
while software
reset is being
performed.
(Normally the
problem will be
solved, and the
vehicle contin-
ues running).

2 Only if problem
persist, contact
with support

FFSoftware reset of in-
verters in progress at
node: {%}

IG-43004FF0400

1 Reboot
2 If problem per-

sist, contact
with support

FFSoftware reset of in-
verters not achieved
at node: {%}

IG-50304FF0500

The system would try
to resolve the problem
itself. Please contact
support if these errors
appear and they are
not erased automatic-
ally in a certain time.

FFError at SME inverterIG-63004FF0600

1 Check if there
is another de-
tail error, re-
lated to the in-
verter.

2 Press the
emergency but-
ton, release it
and reset
again.

3 Check if there
is some
obstacle block-
ing the wheels
of the vehicle.

4 If problem per-
sist, check the
fuses through
which supply is
given to the in-
verters

5 Extract a black
box to analyze
better the error
of the inverter.
Contact sup-
port if required.

6 Rebooting the
vehicle may
solve the prob-
lem.

FFInverter failure persistIL-03041FF0000
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check supply,

fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

3 Check CAN
communica-
tion.

FFCommunication error
with inverter

IL-13041FF0100

1 Check connect-
ors and wiring.

2 Check that the
motor and its
winding is cor-
rect.

FFProtection against
short circuit detected
by inverter

IL-23041FF0200

1 Check the con-
figuration of the
Inverter with
the SW of the
device.

2 Check the later-
al switches, if
they are cor-
rectly con-
figured.

3 Contact sup-
port.

FFConfiguration of invert-
er not correct

IL-33041FF0300

1. Check if the drive
unit is correct. If there
is some obstacles in
the wheels.

FFControl error. Differ-
ence in position or
speed to high

IL-43041FF0400

2. Check if the brake
is being releasing cor-
rectly, and does not
block the movement.
3. Check if the en-
coder is correctly
fixed.
4. Check the wiring
between inverter and
motor. (Maybe is mov-
ing in opposite direc-
tion).

1. Check supply, fuses
and wiring.

FFSerial communication
error

IL-53041FF0500

2. Check the serial
communication.
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

1. Check if the drive
unit is correct. If there
is some obstacles in
the wheels.

FFFeedback error. The
position of the motor
has been deflected

IL-63041FF0600

2. Check if the brake
is being releasing cor-
rectly, and does not
block the movement.
3. Check if the en-
coder is correctly
fixed.
4. Check the wiring
between inverter and
motor. (Maybe is mov-
ing in opposite direc-
tion).

Contact support.FFSwitch positive limit
active

IL-73041FF0700

Contact support.FFSwitch negative limit
active

IL-83041FF0800

1. Check if the drive
unit is correct. If there
is some obstacles in
the wheels.

FFOvercurrent detected
at inverter

IL-93041FF0900

2. Check if the brake
is being releasing cor-
rectly, and does not
block the movement.
3. Check if the en-
coder is correctly
fixed.
4. Check the wiring
between inverter and
motor. (Maybe is mov-
ing in opposite direc-
tion).

1. Check if the drive
unit is correct. If there
is some obstacles in
the wheels.

FFI2t overcurrent protec-
tion activated

IL-103041FF0A00

2. Check if the brake
is being releasing cor-
rectly, and does not
block the movement.
3. Check if the en-
coder is correctly
fixed.
4. Check the wiring
between inverter and
motor. (Maybe is mov-
ing in opposite direc-
tion).
5. Check if the load
assigned to the
vehicle does not ex-
ceed the datasheet
limits.
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

This model does not
have temperature
sensor. (Error should
not appear)

FFOvertemperature de-
tected. (Only available
with sensor PTC/NTC)

IL-113041FF0B00

Possible causes of the
over temperautre.

FFOvertemperature at
drive

IL-123041FF0C00

1. Check if the drive
unit is correct. If there
is some obstacles in
the wheels.
2. Check if the brake
is being releasing cor-
rectly, and does not
block the movement.
3. Check if the en-
coder is correctly
fixed.
4. Check the wiring
between inverter and
motor. (Maybe is mov-
ing in opposite direc-
tion).
5. Check if the load
assigned to the
vehicle does not ex-
ceed the datasheet
limits.
6. Check if enviroment
temperature is higher
than previous days.

1. Check supply, fuses
and wiring.

FFOver voltage detectedIL-133041FF0D00

2. Check if power con-
tactor is closed and
supply is reaching the
inverter.

1. Check supply, fuses
and wiring.

FFUnder voltage detec-
ted

IL-143041FF0E00

2. Check if power con-
tactor is closed and
supply is reaching the
inverter.

Check the inverter
configuration is ac-
cording to vehicle SW.
Contact support if it is
required.

FFCommand errorIL-153041FF0F00

Check STO wiring.FFUnit not enabledIL-163041FF1000

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-333041FF2100

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-343041FF2200
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-353041FF2300

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-363041FF2400

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-373041FF2500

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-383041FF2600

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-393041FF2700

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-403041FF2800

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-413041FF2900

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-423041FF2A00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-433041FF2B00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-443041FF2C00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-453041FF2D00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-463041FF2E00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-473041FF2F00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-483041FF3000

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-493041FF3100

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-503041FF3200

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-513041FF3300
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-523041FF3400

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-533041FF3500

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-543041FF3600

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-553041FF3700

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-563041FF3800

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-573041FF3900

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-583041FF3A00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-593041FF3B00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-603041FF3C00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-613041FF3D00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-623041FF3E00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-633041FF3F00

Check drive manual
and contact with sup-
port.

FFLeft inverter errorIL-643041FF4000

Wait some time for the
reset. If this alarm ap-
pears a lot, contact
suppport for more in-
formation.

FFLeft inverter resetIL-653041FF4100
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check supply,

fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

3 Check CAN
communica-
tion.

FFCommunication error
with inverter

IR-13042FF0100

1 Check connect-
ors and wiring.

2 Check that the
motor and its
winding is cor-
rect.

FFProtection against
short circuit detected
by inverter

IR-23042FF0200

1 Check the con-
figuration of the
Inverter with
the SW of the
device.

2 Check the later-
al switches, if
they are cor-
rectly con-
figured.

3 Contact sup-
port.

FFConfiguration of invert-
er not correct

IR-33042FF0300

1 Check if the
drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

FFControl error. Differ-
ence in position or
speed to high

IR-43042FF0400

1 Check supply,
fuses and wir-
ing.

2 Check the seri-
al communica-
tion.

FFSerial communication
error

IR-53042FF0500

Continues on next page
250 Product Manual Flexley Platform - AMR P604

3HAS00005-1 Revision: B
© Copyright 2025 ABB. All rights reserved.

ANNEX I - List of display codes
Visual SLAM guidance display codes - AMR P604V
Continued



TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the

drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

FFFeedback error. The
position of the motor
has been deflected

IR-63042FF0600

Contact support.FFSwitch positive limit
active

IR-73042FF0700

Contact support.FFSwitch negative limit
active

IR-83042FF0800

1 Check if the
drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

FFOvercurrent detected
at inverter

IR-93042FF0900
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the

drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

5 Check if the
load assigned
to the vehicle
does not ex-
ceed the data-
sheet limits.

FFI2t overcurrent protec-
tion activated

IR-103042FF0A00

This model does not
have temperature
sensor. (Error should
not appear)

FFOvertemperature de-
tected. (Only available
with sensor PTC/NTC)

IR-113042FF0B00
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Possible causes of the
over temperature:

1 Check if the
drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

5 Check if the
load assigned
to the vehicle
does not ex-
ceed the data-
sheet limits.

6 Check if envir-
onment temper-
ature is higher
than previous
days.

FFOvertemperature at
drive

IR-123042FF0C00

1 Check supply,
fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

FFOver voltage detectedIR-133042FF0D00

1 Check supply,
fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

FFUnder voltage detec-
ted

IR-143042FF0E00

Check the inverter
configuration is ac-
cording to vehicle SW.
Contact support if it is
required.

FFCommand errorIR-153042FF0F00

Check STO wiring.FFUnit not enabledIR-163042FF1000
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Check drive manual
and contact with sup-
port.

FFExtended errorIR-333042FF2100

Check drive manual
and contact with sup-
port.

FFEncoder not conected
ABZ

IR-343042FF2200

Check drive manual
and contact with sup-
port.

FFEncoder internal error
UVW

IR-353042FF2300

Check drive manual
and contact with sup-
port.

FFEncoderCRCcommu-
nication disturbed

IR-363042FF2400

Check drive manual
and contact with sup-
port.

FFHigh temperature at
heat sink

IR-373042FF2500

Check drive manual
and contact with sup-
port.

FFOver voltage detected
DC bus

IR-383042FF2600

Check drive manual
and contact with sup-
port.

FFUnder voltage detec-
ted DC bus

IR-393042FF2700

Check drive manual
and contact with sup-
port.

FFPower Stage of motor
short circuit

IR-403042FF2800

Check drive manual
and contact with sup-
port.

FFOverload brake chop-
per resistor

IR-413042FF2900

Check drive manual
and contact with sup-
port.

FFMax. Following error
exceeded

IR-423042FF2A00

Check drive manual
and contact with sup-
port.

FFLogic drive, low sup-
ply voltage

IR-433042FF2B00

Check drive manual
and contact with sup-
port.

FFMotor of power stage
I2t error

IR-443042FF2C00

Check drive manual
and contact with sup-
port.

FFPulse input frequency
too high

IR-453042FF2D00

Check drive manual
and contact with sup-
port.

FFMotore temperaute
sensor is too high

IR-463042FF2E00

Check drive manual
and contact with sup-
port.

FFMotor communication,
no encoder connec-
ted, not repply

IR-473042FF2F00

Check drive manual
and contact with sup-
port.

FFEEPROM checksum
fault

IR-483042FF3000

Check drive manual
and contact with sup-
port.

FFCurrent sensor signal
offset or ripple too
large

IR-493042FF3100
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Check drive manual
and contact with sup-
port.

FFSoftware watchdog
exception

IR-503042FF3200

Check drive manual
and contact with sup-
port.

FFInvalid interrupt excep-
tion

IR-513042FF3300

Check drive manual
and contact with sup-
port.

FFWrong MCU type de-
tected

IR-523042FF3400

Check drive manual
and contact with sup-
port.

FFNomotor data in EEP-
ROM / motor never
configured

IR-533042FF3500

Check drive manual
and contact with sup-
port.

FFReservedIR-543042FF3600

Check drive manual
and contact with sup-
port.

FFReservedIR-553042FF3700

Check drive manual
and contact with sup-
port.

FFReservedIR-563042FF3800

Check drive manual
and contact with sup-
port.

FFExternal enableIR-573042FF3900

Check drive manual
and contact with sup-
port.

FFPositive limitIR-583042FF3A00

Check drive manual
and contact with sup-
port.

FFNegative limitIR-593042FF3B00

Check drive manual
and contact with sup-
port.

FFInternal firmware error
in SPI handling

IR-603042FF3C00

Check drive manual
and contact with sup-
port.

FFReservedIR-613042FF3D00

Check drive manual
and contact with sup-
port.

FFDifferent direction
between motor and
position encoder in
closed loop operation
by a second encoder

IR-623042FF3E00

Check drive manual
and contact with sup-
port.

FFReservedIR-633042FF3F00

Check drive manual
and contact with sup-
port.

FFMaster encoder
counting error

IR-643042FF4000

Wait some time for the
reset. If this alarm ap-
pears a lot, contact
support for more in-
formation.

FFInverter resetting after
error

IR-653042FF4100
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check supply,

fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

3 Check CAN
communica-
tion.

FFCommunication error
with inverter

ILL-13043FF0100

1 Check connect-
ors and wiring.

2 Check that the
motor and its
winding is cor-
rect.

FFProtection against
short circuit detected
by inverter

ILL-23043FF0200

1 Check the con-
figuration of the
Inverter with
the SW of the
device.

2 Check the later-
al switches, if
they are cor-
rectly con-
figured.

3 Contact sup-
port.

FFConfiguration of invert-
er not correct

ILL-33043FF0300

1 Check if the
drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

FFControl error. Differ-
ence in position or
speed to high

ILL-43043FF0400

Check supply, fuses
and wiring.

FFSerial communication
error

ILL-53043FF0500

Check the serial com-
munication.
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the

drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

Check the wiring
between inverter and
motor. (Maybe is mov-
ing in opposite direc-
tion).

FFFeedback error. The
position of the motor
has been deflected

ILL-63043FF0600

Contact support.FFSwitch positive limit
active

ILL-73043FF0700

Contact support.FFSwitch negative limit
active

ILL-83043FF0800

Check if the drive unit
is correct. If there is
some obstacles in the
wheels.

FFOvercurrent detected
at inverter

ILL-93043FF0900

Check if the brake is
being releasing cor-
rectly, and does not
block the movement.
Check if the encoder
is correctly fixed.
Check the wiring
between inverter and
motor. (Maybe is mov-
ing in opposite direc-
tion).
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the

drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

5 Check if the
load assigned
to the vehicle
does not ex-
ceed the data-
sheet limits.

FFI2t overcurrent protec-
tion activated

ILL-103043FF0A00

This model does not
have temperature
sensor. (Error should
not appear)

FFOvertemperature de-
tected. (Only available
with sensor PTC/NTC)

ILL-113043FF0B00
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Possible causes of the
over temperature:

1 Check if the
drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

5 Check if the
load assigned
to the vehicle
does not ex-
ceed the data-
sheet limits.

6 Check if enviro-
ment temperat-
ure is higher
than previous
days.

FFOvertemperature at
drive

ILL-123043FF0C00

1 Check supply,
fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

FFOver voltage detectedILL-133043FF0D00

1 Check supply,
fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

FFUnder voltage detec-
ted

ILL-143043FF0E00

Check the inverter
configuration is ac-
cording to vehicle SW.
Contact support if it is
required.

FFCommand errorILL-153043FF0F00

Check STO wiring.FFUnit not enabledILL-163043FF1000
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Check drive manual
and contact with sup-
port.

FFExtended errorILL-333043FF2100

Check drive manual
and contact with sup-
port.

FFEncoder not conected
ABZ

ILL-343043FF2200

Check drive manual
and contact with sup-
port.

FFEncoder internal error
UVW

ILL-353043FF2300

Check drive manual
and contact with sup-
port.

FFEncoderCRCcommu-
nication disturbed

ILL-363043FF2400

Check drive manual
and contact with sup-
port.

FFHigh temperature at
heat sink

ILL-373043FF2500

Check drive manual
and contact with sup-
port.

FFOver voltage detected
DC bus

ILL-383043FF2600

Check drive manual
and contact with sup-
port.

FFUnder voltage detec-
ted DC bus

ILL-393043FF2700

Check drive manual
and contact with sup-
port.

FFPower Stage of motor
short circuit

ILL-403043FF2800

Check drive manual
and contact with sup-
port.

FFOverload brake chop-
per resistor

ILL-413043FF2900

Check drive manual
and contact with sup-
port.

FFMax. Following error
exceeded

ILL-423043FF2A00

Check drive manual
and contact with sup-
port.

FFLogic drive, low sup-
ply voltage

ILL-433043FF2B00

Check drive manual
and contact with sup-
port.

FFMotor of power stage
I2t error

ILL-443043FF2C00

Check drive manual
and contact with sup-
port.

FFPulse input frequency
too high

ILL-453043FF2D00

Check drive manual
and contact with sup-
port.

FFMotore temperaute
sensor is too high

ILL-463043FF2E00

Check drive manual
and contact with sup-
port.

FFMotor communication,
no encoder connec-
ted, not repply

ILL-473043FF2F00

Check drive manual
and contact with sup-
port.

FFEEPROM checksum
fault

ILL-483043FF3000

Check drive manual
and contact with sup-
port.

FFCurrent sensor signal
offset or ripple too
large

ILL-493043FF3100
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Check drive manual
and contact with sup-
port.

FFSoftware watchdog
exception

ILL-503043FF3200

Check drive manual
and contact with sup-
port.

FFInvalid interrupt excep-
tion

ILL-513043FF3300

Check drive manual
and contact with sup-
port.

FFWrong MCU type de-
tected

ILL-523043FF3400

Check drive manual
and contact with sup-
port.

FFNomotor data in EEP-
ROM / motor never
configured

ILL-533043FF3500

Check drive manual
and contact with sup-
port.

FFReservedILL-543043FF3600

Check drive manual
and contact with sup-
port.

FFReservedILL-553043FF3700

Check drive manual
and contact with sup-
port.

FFReservedILL-563043FF3800

Check drive manual
and contact with sup-
port.

FFExternal enableILL-573043FF3900

Check drive manual
and contact with sup-
port.

FFPositive limitILL-583043FF3A00

Check drive manual
and contact with sup-
port.

FFNegative limitILL-593043FF3B00

Check drive manual
and contact with sup-
port.

FFInternal firmware error
in SPI handling

ILL-603043FF3C00

Check drive manual
and contact with sup-
port.

FFReservedILL-613043FF3D00

Check drive manual
and contact with sup-
port.

FFDifferent direction
between motor and
position encoder in
closed loop operation
by a second encoder

ILL-623043FF3E00

Check drive manual
and contact with sup-
port.

FFReservedILL-633043FF3F00

Check drive manual
and contact with sup-
port.

FFMaster encoder
counting error

ILL-643043FF4000

Wait some time for the
reset. If this alarm ap-
pears a lot, contact
suppport for more in-
formation.

FFInverter resetting after
error

ILL-653043FF4100
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if there

is another de-
tail error, re-
lated to the in-
verter.

2 Press the
emergency but-
ton, release it
and reset
again.

3 Check if there
is some
obstacle block-
ing the wheels
of the vehicle.

4 If problem per-
sist, check the
fuses through
which supply is
given to the in-
verters

5 Extract a black
box to analyze
better the error
of the inverter.
Contact sup-
port if required.

6 Rebooting the
vehicle may
solve the prob-
lem.

FFInverter failure persistIRR-03044FF0000

1 Check supply,
fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

3 Check CAN
communica-
tion.

FFCommunication error
with inverter

IRR-13044FF0100

1 Check connect-
ors and wiring.

2 Check that the
motor and its
winding is cor-
rect.

FFProtection against
short circuit detected
by inverter

IRR-23044FF0200

1 Check the con-
figuration of the
Inverter with
the SW of the
device.

2 Check the later-
al switches, if
they are cor-
rectly con-
figured.

3 Contact sup-
port.

FFConfiguration of invert-
er not correct

IRR-33044FF0300
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the

drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

FFControl error. Differ-
ence in position or
speed to high

IRR-43044FF0400

1 Check supply,
fuses and wir-
ing.

2 Check the seri-
al communica-
tion.

FFSerial communication
error

IRR-53044FF0500

1 Check if the
drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

FFFeedback error. The
position of the motor
has been deflected

IRR-63044FF0600

Contact support.FFSwitch positive limit
active

IRR-73044FF0700

Contact support.FFSwitch negative limit
active

IRR-83044FF0800
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the

drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

FFOvercurrent detected
at inverter

IRR-93044FF0900

1 Check if the
drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

5 Check if the
load assigned
to the vehicle
does not ex-
ceed the data-
sheet limits.

FFI2t overcurrent protec-
tion activated

IRR-103044FF0A00

This model does not
have temperature
sensor. (Error should
not appear)

FFOvertemperature de-
tected. (Only available
with sensor PTC/NTC)

IRR-113044FF0B00
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Possible causes of the
over temperature:

1 Check if the
drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

5 Check if the
load assigned
to the vehicle
does not ex-
ceed the data-
sheet limits.

6 Check if enviro-
ment temperat-
ure is higher
than previous
days.

FFOvertemperature at
drive

IRR-123044FF0C00

1 Check supply,
fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

FFOver voltage detectedIRR-133044FF0D00

1 Check supply,
fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

FFUnder voltage detec-
ted

IRR-143044FF0E00

Check the inverter
configuration is ac-
cording to vehicle SW.
Contact support if it is
required.

FFCommand errorIRR-153044FF0F00

Check STO wiring.FFUnit not enabledIRR-163044FF1000
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Check drive manual
and contact with sup-
port.

FFExtended errorIRR-333044FF2100

Check drive manual
and contact with sup-
port.

FFEncoder not conected
ABZ

IRR-343044FF2200

Check drive manual
and contact with sup-
port.

FFEncoder internal error
UVW

IRR-353044FF2300

Check drive manual
and contact with sup-
port.

FFEncoderCRCcommu-
nication disturbed

IRR-363044FF2400

Check drive manual
and contact with sup-
port.

FFHigh temperature at
heat sink

IRR-373044FF2500

Check drive manual
and contact with sup-
port.

FFOver voltage detected
DC bus

IRR-383044FF2600

Check drive manual
and contact with sup-
port.

FFUnder voltage detec-
ted DC bus

IRR-393044FF2700

Check drive manual
and contact with sup-
port.

FFPower Stage of motor
short circuit

IRR-403044FF2800

Check drive manual
and contact with sup-
port.

FFOverload brake chop-
per resistor

IRR-413044FF2900

Check drive manual
and contact with sup-
port.

FFMax. Following error
exceeded

IRR-423044FF2A00

Check drive manual
and contact with sup-
port.

FFLogic drive, low sup-
ply voltage

IRR-433044FF2B00

Check drive manual
and contact with sup-
port.

FFMotor of power stage
I2t error

IRR-443044FF2C00

Check drive manual
and contact with sup-
port.

FFPulse input frequency
too high

IRR-453044FF2D00

Check drive manual
and contact with sup-
port.

FFMotore temperaute
sensor is too high

IRR-463044FF2E00

Check drive manual
and contact with sup-
port.

FFMotor communication,
no encoder connec-
ted, not repply

IRR-473044FF2F00

Check drive manual
and contact with sup-
port.

FFEEPROM checksum
fault

IRR-483044FF3000

Check drive manual
and contact with sup-
port.

FFCurrent sensor signal
offset or ripple too
large

IRR-493044FF3100
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Check drive manual
and contact with sup-
port.

FFSoftware watchdog
exception

IRR-503044FF3200

Check drive manual
and contact with sup-
port.

FFInvalid interrupt excep-
tion

IRR-513044FF3300

Check drive manual
and contact with sup-
port.

FFWrong MCU type de-
tected

IRR-523044FF3400

Check drive manual
and contact with sup-
port.

FFNomotor data in EEP-
ROM / motor never
configured

IRR-533044FF3500

Check drive manual
and contact with sup-
port.

FFReservedIRR-543044FF3600

Check drive manual
and contact with sup-
port.

FFReservedIRR-553044FF3700

Check drive manual
and contact with sup-
port.

FFReservedIRR-563044FF3800

Check drive manual
and contact with sup-
port.

FFExternal enableIRR-573044FF3900

Check drive manual
and contact with sup-
port.

FFPositive limitIRR-583044FF3A00

Check drive manual
and contact with sup-
port.

FFNegative limitIRR-593044FF3B00

Check drive manual
and contact with sup-
port.

FFInternal firmware error
in SPI handling

IRR-603044FF3C00

Check drive manual
and contact with sup-
port.

FFReservedIRR-613044FF3D00

Check drive manual
and contact with sup-
port.

FFDifferent direction
between motor and
position encoder in
closed loop operation
by a second encoder

IRR-623044FF3E00

Check drive manual
and contact with sup-
port.

FFReservedIRR-633044FF3F00

Check drive manual
and contact with sup-
port.

FFMaster encoder
counting error

IRR-643044FF4000

Wait some time for the
reset. If this alarm ap-
pears a lot, contact
suppport for more in-
formation.

FFInverter resetting after
error

IRR-653044FF4100
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if there

is another de-
tail error, re-
lated to the in-
verter.

2 Press the
emergency but-
ton, release it
and reset
again.

3 Check if there
is some
obstacle block-
ing the wheels
of the vehicle.

4 If problem per-
sist, check the
fuses through
which supply is
given to the in-
verters

5 Extract a black
box to analyze
better the error
of the inverter.
Contact sup-
port if required.

6 Rebooting the
vehicle may
solve the prob-
lem.

FFInverter failure persistRI-03045FF0000

1 Check supply,
fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

3 Check CAN
communica-
tion.

FFCommunication error
with inverter

RI-13045FF0100

1 Check connect-
ors and wiring.

2 Check that the
motor and its
winding is cor-
rect.

FFProtection against
short circuit detected
by inverter

RI-23045FF0200

1 Check the con-
figuration of the
Inverter with
the SW of the
device.

2 Check the later-
al switches, if
they are cor-
rectly con-
figured.

3 Contact sup-
port.

FFConfiguration of invert-
er not correct

RI-33045FF0300
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the

drive unit is
correct. If there
are some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

FFControl error. Differ-
ence in position or
speed to high

RI-43045FF0400

1 Check supply,
fuses and wir-
ing.

2 Check the seri-
al communica-
tion.

FFSerial communication
error

RI-53045FF0500

1 Check if the
drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

FFFeedback error. The
position of the motor
has been deflected

RI-63045FF0600

Contact support.FFSwitch positive limit
active

RI-73045FF0700

Contact support.FFSwitch negative limit
active

RI-83045FF0800
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the

drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

FFOvercurrent detected
at inverter

RI-93045FF0900

1 Check if the
drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

5 Check if the
load assigned
to the vehicle
does not ex-
ceed the data-
sheet limits.

FFI2t overcurrent protec-
tion activated

RI-103045FF0A00

This model does not
have temperature
sensor. (Error should
not appear)

FFOvertemperature de-
tected. (Only available
with sensor PTC/NTC)

RI-113045FF0B00
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Possible causes of the
over temperature:

1 Check if the
drive unit is
correct. If there
is some
obstacles in the
wheels.

2 Check if the
brake is being
releasing cor-
rectly, and
does not block
the movement.

3 Check if the en-
coder is cor-
rectly fixed.

4 Check the wir-
ing between in-
verter and mo-
tor. (Maybe is
moving in op-
posite direc-
tion).

5 Check if the
load assigned
to the vehicle
does not ex-
ceed the data-
sheet limits.

6 Check if envir-
onment temper-
ature is higher
than previous
days.

FFOvertemperature at
drive

RI-123045FF0C00

1 Check supply,
fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

FFOver voltage detectedRI-133045FF0D00

1 Check supply,
fuses and wir-
ing.

2 Check if power
contactor is
closed and
supply is reach-
ing the inverter.

FFUnder voltage detec-
ted

RI-143045FF0E00

Check the inverter
configuration is ac-
cording to vehicle SW.
Contact support if it is
required.

FFCommand errorRI-153045FF0F00

Check STO wiring.FFUnit not enabledRI-163045FF1000
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Check if this alarm is
automatically reset. If
not, contact with sup-
port.

FFSME inverter has
gone to state alarm at
node: {%}

PL-1603046FFA000

Machine will try to re-
set automatically the
error and continue
working. Only if error
persist or it appears a
lot of time, check
pleasemanual of SME
inverter and if neces-
sary conctact with
support

FFThe lifting inverter
SME has a blocking
error: {%}

PL-1613046FFA100

Machine will try to re-
set automatically the
error and continue
working. Only if error
persist or it appears a
lot of time, check
pleasemanual of SME
inverter and if neces-
sary conctact with
support

FFThe lifting inverter
SME has a stopping
error: {%}

PL-1623046FFA200

Machine will try to re-
set automatically the
error and continue
working. Only if error
persist, or it appears
a lot of time, check
pleasemanual of SME
inverter and if neces-
sary conctact with
support

FFThe lifting inverter
SME has a limitation
error: {%}

PL-1633046FFA300

It could be normal that
a warning appears.
Check the reason of it
at manual of SME in-
verter

00The lifting inverter
SME has a warning:
{%}

PL-164614600A400

Laser scanners
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1 Check it there

is some object
detected by
laser. Remove
the object if
possible.

2 Use a cloth to
clean the laser
of dust and
particles.

3 Verify it laser
field (center,
left, right) is
correctly as-
signed.

4 Verify the laser
is not scratched
or damaged.

5 Check the error
code in manu-
facturer's user
manual. This
error is shown
in the display of
the anti-colli-
sion laser

01Anticollision laser de-
tection. Field applied
:{%}

LS-43016010400

1 Check it there
is some object
detected by
laser. Remove
the object if
possible and
press the reset
button to re-
start.

2 Use a cloth to
clean the laser
of dust and
particles.

3 Verify it laser
field (center,
left, right) is
correctly as-
signed.

4 Verify the laser
is not scratched
or damaged.

5 Check the error
code in manu-
facturer's user
manual. This
error is shown
in the display of
the anti-colli-
sion laser

01Anticollision laser de-
tection. Field applied
:{%}

LS-40316010400
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1 Use a cloth to

clean the laser
of dust and
particles.

2 Verify the laser
is not scratched
or damaged.

3 Check the error
code in manu-
facturer's user
manual. This
error is shown
in the display of
the anticollision
laser

00Anticollision laser op-
tics are dirty but oper-
ation is still guaran-
teed

LS-56016000500

1 Use a cloth to
clean the laser
of dust and
particles.

2 Verify the laser
is not scratched
or damaged.

3 Check the error
code in manu-
facturer's user
manual. This
error is shown
in the display of
the anticollision
laser

00Anticollision laser op-
tics are dirty and oper-
ation is not guaran-
teed

LS-66016000600

1 Use a cloth to
clean the laser
of dust and
particles.

2 Verify the laser
is not scratched
or damaged.

3 Check the error
code in manu-
facturer's user
manual. This
error is shown
in the display of
the anti-colli-
sion laser

01Anticollision laser op-
tics are dirty and oper-
ation is not guaran-
teed

LS-63016010600
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1 Check the error

shown on the
laser display

2 Fix the cause of
the error in ac-
cordance to
manufacturer's
operating in-
structions

3 Switch the
voltage supply
of the laser off
and then on
again or restart
the laser by
means of CDS-
S100

00Anticollision laser op-
tics are dirty and oper-
ation is not guaran-
teed

LS-76016000700

1 Check the error
shown on the
laser display

2 Fix the cause of
the error in ac-
cordance to
manufacturer's
operating in-
structions

3 Switch the
voltage supply
of the laser off
and then on
again or restart
the laser by
means of CDS-
S100

01Anticollision laser in
lock-out system status

LS-73016010700

1 Check it there
is some object
detected by
laser. Remove
the object if
possible.

2 Use a cloth to
clean the laser
of dust and
particles.

3 Verify it laser
field (center,
left, right) is
correctly as-
signed.

4 Verify the laser
is not scratched
or damaged.

5 Keep pressed
button (or but-
ton combina-
tion) to ignore
laser and move
some meters
until we left be-
hind the
obstacle.

00Laser error detection
- Front. Field applied:
{%}

LF-1301D000100
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1. Check it there is
some object detected
by laser. Remove the
object if possible.

04Laser warning detec-
tion 1 - Front. Field
applied: {%}

LF-2611D040200

2. Verify it laser field
(center, left, right) is
correctly assigned.

1 Check it there
is some object
detected by
laser. Remove
the object if
possible.

2 Verify it laser
field (center,
left, right) is
correctly as-
signed.

04Laser warning detec-
tion 2 - Front. Field
applied: {%}

LF-3611D000300

1 Check it there
is some object
detected by
laser. Remove
the object if
possible.

2 Use a cloth to
clean the laser
of dust and
particles.

3 Verify it laser
field (center,
left, right) is
correctly as-
signed.

4 Verify the laser
is not scratched
or damaged.

5 Keep pressed
button (or but-
ton combina-
tion) to ignore
laser and move
some meters
until we left be-
hind the
obstacle.

00Laser error detection
- Front. Field applied:
{%}

LF-4601D000400
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1 Check it there

is some object
detected by
laser. Remove
the object if
possible.

2 Use a cloth to
clean the laser
of dust and
particles.

3 Verify it laser
field (center,
left, right) is
correctly as-
signed.

4 Verify the laser
is not scratched
or damaged.

5 Keep pressed
button (or but-
ton combina-
tion) to ignore
laser and move
some meters
until we left be-
hind the
obstacle.

00Laser error detection
- Rear. Field applied:
{%}

LR-1301E000100

1 Check it there
is some object
detected by
laser. Remove
the object if
possible.

2 Verify it laser
field (center,
left, right) is
correctly as-
signed.

04Laser warning detec-
tion 1 - Rear. Field ap-
plied: {%}

LR-2611E040200

1 Check it there
is some object
detected by
laser. Remove
the object if
possible.

2 Verify it laser
field (center,
left, right) is
correctly as-
signed.

04Laser warning detec-
tion 2 - Rear. Field ap-
plied: {%}

LR-3611E000300
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1 Check it there

is some object
detected by
laser. Remove
the object if
possible.

2 Use a cloth to
clean the laser
of dust and
particles.

3 Verify it laser
field (center,
left, right) is
correctly as-
signed.

4 Verify the laser
is not scratched
or damaged.

5 Keep pressed
button (or but-
ton combina-
tion) to ignore
laser and move
some meters
until we left be-
hind the
obstacle.

00Laser error detection
- Rear. Field applied:
{%}

LR-4601E000400

If the problem persist.
Appears a lot of times,
and it is not possible
to find the cause of
the problem, please
contact with support.

FFLaser Emergency
stop. Power down.

LS-800116FF5000

Contact support.FFFront Laser Field
management error
with error code: {%}

LS-820316FF5200

Contact support.FFFront Laser selection
with error

LS-830316FF5300

Contact support.FFRear Laser Field man-
agement error with er-
ror code: {%}

LS-840316FF5400

Contact support.FFRear Laser selection
with error

LS-850316FF5500

Check if the user /
commissioner has re-
quest the laser reduc-
tion or otherwise there
is some kind of error

08Laser is being re-
duced to fulfill an oper-
ation.

LS-906016085A00

Battery charge

Stop the charge to
erase the warning

03Charge in process.CH-0610D030000

Please, contact with
support

FFFaulty sensors (posi-
tion up and down de-
tected at the same
time)

CH-1010DFF0100
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1 After rebooting

brushes should
go to standby
position.

2 After pressing
emergency and
then, reset but-
ton, brushes
should go also
to stanby posi-
tion.

3 Brushes can
also be con-
trolled by
screen.

4 Check the input
sensor of the
brushes.

03Charging brush out of
standby position

CH-2300D030200

If the problem per-
sists, contact with
support

00Excess of time in
moving brushes up or
down

CH-3300D000340

1 Check if the po-
sition of the
vehicle is cor-
rect to enable
the charge.

2 Check if all
wires reques-
ted are connect
to the charger.

3 Check if the
charger report
and error.

4 Some has dis-
connected the
wire in the
middle of the
process.

00Online charge error.
No communication

CH-3300D000333

1 Check if the po-
sition of the
vehicle is cor-
rect to enable
the charge.

2 Check if all
wires reques-
ted are connec-
ted to the char-
ger.

3 Check if the
charger report
and error.

4 Some has dis-
connected the
wire in the
middle of the
process.

00Online charge error.
No power

CH-3300D000334
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If the user has not
stopped the charge,
check if there is anoth-
er error related to bat-
tery.

00Online charge error.
Early finished

CH-3300D000335

Please check commu-
nication with Smart-
Charger

00SmartCharger error.
StartFrame not re-
ceived

CH-3300D003036

Please check commu-
nication with Smart-
Charger

00SmartCharger error.
EndFrame not re-
ceived

CH-3300D000337

Please check commu-
nication with Smart-
Charger

00SmartCharger error.
ChargeControl mis-
match

CH-3300D000338

Please check brushes
connection between
AMR and SmartChar-
ger

00SmartCharger error.
Null currrent received

CH-3300D000339

Please check Smart-
Charger status

00SmartCharger reports
status incompatible
with charge

CH-3300D00033A

1 Check if the po-
sition of the
vehicle is cor-
rect to enable
the charge.

2 Check if all
wires reques-
ted are connec-
ted to the char-
ger.

3 Check if the
charger report
and error.

4 Some has dis-
connected the
wire in the
middle of the
process.

00Online charge error.
Communication lost

CH-3300D000365

1 Check if the po-
sition of the
vehicle is cor-
rect to enable
the charge.

2 Check if all
wires reques-
ted are connec-
ted to the char-
ger.

3 Check if the
charger report
and error.

4 Some has dis-
connected the
wire in the
middle of the
process.

00Online charge error.
Power lost

CH-3300D000366
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If the user has not
stopped the charge,
check if there is anoth-
er error related to bat-
tery.

00Online charge error.
Unexpected finished

CH-3300D000367

Informative. If the
vehicle is charged
correctly, this error
disappears.

00Number of consecut-
ive charging errors:
{%}

CH-4300D000400

Pressing white button
also erased the error

No fix requested03Brushes aremoving to
connect with the char-
ger

CH-5610D030500

No fix requested03Brushes are being
disconnected

CH-6610D030600

Informative. If the
vehicle is charged
correctly, this error
disappears.

00Number of consecut-
ive charging errors:
{%}

CH-7600D000700

Pressing white button
also erased the error

No fix requested03Wairing for battery
contactor to deactiv-
ate.

CH-8610D030800

Battery

Check errors and
events related, in or-
der to know the reas-
on of power off.

7FAMR is powering OFF
with SoC: {%}

BT-0610F7F0000

1 Charge the
vehicle manu-
ally, or wait for
the vehicle
reaches a sta-
tion for automat-
ic charge.

2 Check the cir-
cuit and the
mission com-
mands, to
avoid doing
long task in se-
quence without
visiting a char-
ging station.

00Battery level lowBT-1600F000100
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1 Charge the

vehicle manu-
ally.

2 Check the cir-
cuit and the
mission com-
mands, to
avoid doing
long task in se-
quence without
visiting a char-
ging station.

00Battery level critic
AMR will turn off soon

BT-2600F000200

1 Check the
sensors

2 Contact sup-
port

00Battery sensors. High
difference in temperat-
ure sensors

BT-3610F000300

1 Charge the
vehicle manu-
ally.

2 Check the cir-
cuit and the
mission com-
mands, to
avoid doing
long task in se-
quence without
visiting a char-
ging station.

00Battery Error. Cell low
voltage

BT-4020F7F0400

1 Charge the
vehicle manu-
ally.

2 Check the cir-
cuit and the
mission com-
mands, to
avoid doing
long task in se-
quence without
visiting a char-
ging station.

Note: a full load might
help to balance
voltage battery cells.

00Battery Error. Cell low
voltage

BT-10600F000A00

Contact support.00Battery Error. Cell max
voltage

BT-11610F000B00

After some time, tem-
perature should reach
normal working levels.

FFBattery Error. Temper-
ature too high

BT-12600FFF0C00

If not, or this error ap-
pears again a lot of
times, contact with
support.
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After some time work-
ing temperature
should reach normal
working levels.

FFBattery Error. Temper-
ature too low

BT-13600FFF0D00

If not, or this error ap-
pears again a lot of
times, contact with
support.

1 Try to perform
a full charge of
the battery, in
order to bal-
ance the inner
cells.

2 If the error per-
sist or appears
multiple time,
consider to
change to a
new battery or
contact with the
support.

00Battery Error. Cell with
high voltage differ-
ence

BT-14610F000E00

To prevent this error,
peform a full load of
the battery.

00Battery Error. Capa-
city overflowed

BT-15610F000F00

Reserved00Battery Error. Re-
served

BT-16610F001000

1 Reboot.
2 If problem per-

sist or appears
again, contact
with support.

00Battery Error. No
communication with
battery

BT-17610F001100

1 Charge the
vehicle manu-
ally.

2 Check the cir-
cuit and the
mission
comands, to
avoid doing
long task in se-
quence without
visiting a char-
ging station.

Note: a full load might
help to balance
voltage battery cells.

00Battery Warning. Cell
below minimum
voltage

BT-20610F001400

Not fix requested00BatteryWarning. Error
SoC high

BT-21610F001500

Not fix requested00BatteryWarning. Error
SoC low

BT-22610F001600

After some time, tem-
perature should reach
normal working levels.

00BatteryWarning. High
temperature

BT-23610F001700

If not, or this error ap-
pears again a lot of
times, contact with
support.
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After some time work-
ing temperature
should reach normal
working levels.

00Battery Warning. Low
temperature

BT-24610F001800

If not, or this error ap-
pears again a lot of
times, contact with
support.

Reserved00Battery Warning. Re-
served

BT-25610F001900

Reserved00Battery Warning. Re-
served

BT-26610F001A00

Reserved00Battery Warning. Re-
served

BT-27610F001B00

1 Verify sensor
functionality

2 Inspect battery
securingmech-
anism

3 Test sensor re-
sponse

FFInductive sensor fails
to detect the presence
of battery

BT-28010FFF1C00

Safety
1 Be sure to re-

lease all emer-
gency buttons.

2 Press reset
button.

3 Check wiring.

FFExternal emergency
active

SF-0010CFF0000

Release emergency
buttons, if pressed.

FFThere is currently no
power.

SF-1030CFF0100

Press reset button to
recover power.
If an error cause the
power lost, check the
error.
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1 Check the ex-

ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

2 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

3 Check the cor-
rect calibration
of direction en-
coders.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

FFSpeed difference error
(autoreset failure).
Global odometry

SF-2030CFF0200

1 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

2 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

3 Check the cor-
rect calibration
of direction en-
coders.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

FFSpeed difference error
(autoreset failure).
Front Wheel

SF-2030CFF0201
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1 Check the ex-

ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

2 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

3 Check the cor-
rect calibration
of direction en-
coders.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

FFSpeed difference error
(autoreset failure).
Front Left Wheel

SF-2030CFF0202

1 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

2 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

3 Check the cor-
rect calibration
of direction en-
coders.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

FFSpeed difference error
(autoreset failure).
Front Right Wheel

SF-2030CFF0203
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1 Check the ex-

ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

2 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

3 Check the cor-
rect calibration
of direction en-
coders.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

FFSpeed difference error
(autoreset failure).
Rear Left Wheel

SF-2030CFF0204

1 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

2 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

3 Check the cor-
rect calibration
of direction en-
coders.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

FFSpeed difference error
(autoreset failure).
Rear Right Wheel

SF-2030CFF0205
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the ex-

ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

2 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

3 Check the cor-
rect calibration
of direction en-
coders.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

FFSpeed difference error
(autoreset failure).
Rear Wheel

SF-2030CFF0206

1 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

2 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

3 Check the cor-
rect calibration
of direction en-
coders.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

FFSpeed difference error
(autoreset failure).
Front Direction

SF-2030CFF020A
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the ex-

ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

2 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

3 Check the cor-
rect calibration
of direction en-
coders.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

FFSpeed difference error
(autoreset failure).
Rear Direction

SF-2030CFF020B

1 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

2 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

3 Check the cor-
rect calibration
of direction en-
coders.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

FFSpeed difference error
(autoresetting)

SF-3300CFF0300
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the cur-

rent working
condition. You
may be using
vehicle in
manual mode,
or trying to
force a laser at
a high speed.

2 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 Check the cor-
rect calibration
of direction en-
coders.

5 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

6 Consult with
support.

FFOverspeed error
(autoreset failure).
Overspeed in auto

SF-4030CFF0401
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the cur-

rent working
condition. You
may be using
vehicle in
manual mode,
or trying to
force a laser at
a high speed.

2 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 Check the cor-
rect calibration
of direction en-
coders.

5 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

6 Consult with
support.

FFOverspeed error
(autoreset failure).
Overspeed in manual

SF-4030CFF0402
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the cur-

rent working
condition. You
may be using
vehicle in
manual mode,
or trying to
force a laser at
a high speed.

2 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 Check the cor-
rect calibration
of direction en-
coders.

5 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

6 Consult with
support.

FFOverspeed error
(autoreset failure).
Overspeed while mut-
ting lasers

SF-4030CFF0403
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the cur-

rent working
condition. You
may be using
vehicle in
manual mode,
or trying to
force a laser at
a high speed.

2 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 4. Check the
correct calibra-
tion of direction
encoders.

5 5. Check at the
screen / dia-
gnostic tool the
speed meas-
ured

6 6. Consult with
support.

FFOverspeed error
(autoreset failure).
Overspeed while
override

SF-4030CFF0404
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the cur-

rent working
condition. You
may be using
vehicle in
manual mode,
or trying to
force a laser at
a high speed.

2 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 Check the cor-
rect calibration
of direction en-
coders.

5 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

6 Consult with
support.

FFOverspeed error
(autoreset failure).
Overspeed in Front
Laser Forward

SF-4030CFF0405
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the cur-

rent working
condition. You
may be using
vehicle in
manual mode,
or trying to
force a laser at
a high speed.

2 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 Check the cor-
rect calibration
of direction en-
coders.

5 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

6 Consult with
support.

FFOverspeed error
(autoreset failure).
Overspeed in Front
Laser Left

SF-4030CFF0406
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the cur-

rent working
condition. You
may be using
vehicle in
manual mode,
or trying to
force a laser at
a high speed.

2 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 Check the cor-
rect calibration
of direction en-
coders.

5 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

6 Consult with
support.

FFOverspeed error
(autoreset failure).
Overspeed in Front
Laser Right

SF-4030CFF0407
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the cur-

rent working
condition. You
may be using
vehicle in
manual mode,
or trying to
force a laser at
a high speed.

2 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 Check the cor-
rect calibration
of direction en-
coders.

5 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

6 Consult with
support.

FFOverspeed error
(autoreset failure).
Overspeed in Rear
Laser Backward

SF-4030CFF0408
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the cur-

rent working
condition. You
may be using
vehicle in
manual mode,
or trying to
force a laser at
a high speed.

2 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 Check the cor-
rect calibration
of direction en-
coders.

5 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

6 Consult with
support.

FFOverspeed error
(autoreset failure).
Overspeed in Rear
Laser Left

SF-4030CFF0409
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the cur-

rent working
condition. You
may be using
vehicle in
manual mode,
or trying to
force a laser at
a high speed.

2 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 Check the cor-
rect calibration
of direction en-
coders.

5 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

6 Consult with
support.

FFOverspeed error
(autoreset failure).
Overspeed in Rear
Laser Right

SF-4030CFF040A

1 Check which
transport height
sensors is con-
figured in the
safety paramet-
ers.

2 Make sure that
the sensor de-
tection is active
when forks are
at transport
height

3 If the error oc-
curswhen forks
are above
transport
heigth, reduce
the speed of
the edge

FFOverspeed error
(autoreset failure).
Overspeed due to
transport height

SF-4030CFF040B
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check which

transport height
sensors is con-
figured in the
safety paramet-
ers.

2 Make sure that
the sensor de-
tection is active
when forks are
at transport
height

3 If the error oc-
curswhen forks
are above
transport
heigth, reduce
the speed of
the edge

FFOverspeed error
(autoreset failure).
Overspeed due to lat-
eral movement

SF-4030CFF040C

1 Check the ex-
ternal encoder
assembly and
check if it is
loose or de-
tached. Option:
mark a line of
union between
axis and en-
coder to see if
it moves any
degree with the
movement.

2 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

3 Check the cor-
rect calibration
of direction en-
coders.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

5 Consult with
support.

FFOverspeed error
(autoresetting)

SF-5300CFF0500
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the

brakes are
working cor-
rectly and the
vehicle cannot
move when
they are ap-
plied.

2 Check if the
vehicle is not
pushed by an
external force.

FFMovement in repose
(autoreset failure) at
Drive

SF-6030CFF0600

1 Check if the
brakes are
working cor-
rectly and the
vehicle cannot
move when
they are ap-
plied.

2 Check if the
vehicle is not
pushed by an
external force.

FFMovement in repose
(autoreset failure) at
Front Drive

SF-6030CFF0601

1 Check if the
brakes are
working cor-
rectly and the
vehicle cannot
move when
they are ap-
plied.

2 Check if the
vehicle is not
pushed by an
external force.

FFMovement in repose
(autoreset failure) at
Rear Drive

SF-6030CFF0602

1 Check if the
brakes are
working cor-
rectly and the
vehicle cannot
move when
they are ap-
plied.

2 Check if the
vehicle is not
pushed by an
external force.

FFMovement in repose
(autoreset failure) at
Front Stear

SF-6030CFF0603

1 Check if the
brakes are
working cor-
rectly and the
vehicle cannot
move when
they are ap-
plied.

2 Check if the
vehicle is not
pushed by an
external force.

FFMovement in repose
(autoreset failure) at
Lifty System A

SF-6030CFF0604
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the

brakes are
working cor-
rectly and the
vehicle cannot
move when
they are ap-
plied.

2 Check if the
vehicle is not
pushed by an
external force.

FFMovement in repose
(autoreset failure) at
Lifty System B

SF-6030CFF0605

1 Check if the
brakes are
working cor-
rectly and the
vehicle cannot
move when
they are ap-
plied.

2 Check if the
vehicle is not
pushed by an
external force.

FFMovement in repose
(autoreset failure) at
Lifty System C

SF-6030CFF0606

1 Check if the
brakes are
working cor-
rectly and the
vehicle cannot
move when
they are ap-
plied.

2 Check if the
vehicle is not
pushed by an
external force.

FFMovement in repose
(autoreset failure) at
Lifty System D

SF-6030CFF0607

1 Check if the
brakes are
working cor-
rectly and the
vehicle cannot
move when
they are ap-
plied.

2 Check if the
vehicle is not
pushed by an
external force.

FFMovement in repose
(autoresetting)

SF-7300CFF0700
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if there

is no object
blocking the
vehicle.

2 Check in the
external en-
coders are cor-
rectly as-
sembled (not
loosed or de-
tached). Op-
tion: mark a
line of union
between axis
and encoder to
see if it moves
any degreewith
the movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

5 Consult with
support.

FFSpeed not reached
(autoreset failure)

SF-8030CFF0800
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if there

is no object
blocking the
vehicle.

2 Check in the
external en-
coders are cor-
rectly as-
sembled (not
loosed or de-
tached). Op-
tion: mark a
line of union
between axis
and encoder to
see if it moves
any degreewith
the movement.

3 Check also
wires and con-
nectors. Check
if encoder has
supply energy.
Check the out-
put pulses of
the encoder.

4 Check at the
screen / dia-
gnostic tool the
speed meas-
ured

5 Consult with
support.

FFSpeed not reached
(autoresetting)

SF-9300CFF0900

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in
emergency buttons
circuit

SF-10020CFF0A00

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in
power contactor

SF-11020CFF0B00

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in front
laser

SF-12020CFF0C00
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Press reset

button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in front
direction sensor

SF-13020CFF0D00

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in front
load sensor

SF-14020CFF0E00

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in rear
laser

SF-15020CFF0F00

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in rear
direction sensor

SF-16020CFF1000

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in rear
load sensor

SF-17020CFF1100

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in pin-
hook 1 down detector

SF-18020CFF1200
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Press reset

button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in pin-
hook 2 down detector

SF-19020CFF1300

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in front
platform up

SF-20020CFF1400

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in rear
platform up

SF-21020CFF1500

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in plat-
form up sensor

SF-22020CFF1600

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in plat-
form down sensor

SF-23020CFF1700

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in lon-
gitudinal sensor

SF-24020CFF1800
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Press reset

button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in
transversal sensor

SF-25020CFF1900

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in front
encoder

SF-26020CFF1A00

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in rear
encoder

SF-27020CFF1B00

1 Press reset
button or re-
boot.

2 If the error per-
sist or appears
a lot of times,
check wires
and consult
with support.

FFError in double chan-
nel input. Error in
transport height limit
switch

SF-28020CFF1C00

1 Switch to
manual mode
without keeping
pressed dead-
man button

2 Press and re-
lease deadman
button in case
it is stuck

3 Check if dead-
man button sig-
nals are by-
passed or
short-cc to 24 V

FFError in double chan-
nel input. Error in
mode switch selector

SF-29020CFF1D01

1 Make the calib-
ration of the
zero of direc-
tion

2 If the alarm per-
sist, encoders
may not being
working cor-
rectly

FFZero of direction not
correct

SF-30010CFF1E00
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Make the calib-

ration of the
zero of direc-
tion

2 If the alarm per-
sist, encoders
may not being
working cor-
rectly

7FFront encoder calibra-
tion has a failure

SF-31030C7F1F01

1 Make the calib-
ration of the
zero of direc-
tion

2 If the alarm per-
sist, encoders
may not being
working cor-
rectly

7FRear encoder calibra-
tion has a failure

SF-31030C7F1F02

1 Make the calib-
ration of the
zero of direc-
tion

2 If the alarm per-
sist, encoders
may not being
working cor-
rectly

7FFront steer encoder
calibration not done

SF-32030C7F2001

1 Make the calib-
ration of the
zero of direc-
tion

2 If the alarm per-
sist, encoders
may not being
working cor-
rectly

7FFront steer encoder
calibration not done

SF-32030C7F2002

1 Load the para-
meter file
again.

2 Contact sup-
port

FFError at CRC and
Safety Parameters

SF-38030CFF2600
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Press reset

button to contin-
ue working.

2 Check if the
vehicle is over-
load for a cer-
tain speed.

3 Check in some
object was put
just in the
middle of the
trajectory while
ARM was mov-
ing at high
speed.

4 Check the de-
celeration para-
meters contact-
ing with sup-
port.

FFError at deceleration
track. Front drive.

SF-39030CFF2701

1 Press reset
button to contin-
ue working.

2 Check if the
vehicle is over-
load for a cer-
tain speed.

3 Check in some
object was put
just in the
middle of the
trajectory while
ARM was mov-
ing at high
speed.

4 Check the de-
celeration para-
meters contact-
ing with sup-
port.

FFError at deceleration
track. Rear drive.

SF-39030CFF2702

1 Press reset
button to contin-
ue working.

2 Check if the
vehicle is over-
load for a cer-
tain speed.

3 Check in some
object was put
just in the
middle of the
trajectory while
ARM was mov-
ing at high
speed.

4 Check the de-
celeration para-
meters contact-
ing with sup-
port.

FFError at deceleration
track. Front steer

SF-39030CFF2703
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Press reset

button to contin-
ue working.

2 Check if the
vehicle is over-
load for a cer-
tain speed.

3 Check in some
object was put
just in the
middle of the
trajectory while
ARM was mov-
ing at high
speed.

4 Check the de-
celeration para-
meters contact-
ing with sup-
port.

FFError at deceleration
track. Rear drive.

SF-39030CFF2704

1 Press reset
button to contin-
ue working.

2 Check if the
vehicle is over-
load for a cer-
tain speed.

3 Check in some
object was put
just in the
middle of the
trajectory while
ARM was mov-
ing at high
speed.

4 Check the de-
celeration para-
meters contact-
ing with sup-
port.

FFError at deceleration
track. Lift System A

SF-39030CFF2705

1 Press reset
button to contin-
ue working.

2 Check if the
vehicle is over-
load for a cer-
tain speed.

3 Check in some
object was put
just in the
middle of the
trajectory while
ARM was mov-
ing at high
speed.

4 Check the de-
celeration para-
meters contact-
ing with sup-
port.

FFError at deceleration
track. Lift System B

SF-39030CFF2706
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Press reset

button to contin-
ue working.

2 Check if the
vehicle is over-
load for a cer-
tain speed.

3 Check in some
object was put
just in the
middle of the
trajectory while
ARM was mov-
ing at high
speed.

4 Check the de-
celeration para-
meters contact-
ing with sup-
port.

FFError at deceleration
track. Lift System C

SF-39030CFF2707

1 Press reset
button to contin-
ue working.

2 Check if the
vehicle is over-
load for a cer-
tain speed.

3 Check in some
object was put
just in the
middle of the
trajectory while
ARM was mov-
ing at high
speed.

4 Check the de-
celeration para-
meters contact-
ing with sup-
port.

FFError at deceleration
track. Lift System D

SF-39030CFF2708

Check fix of other
alarms.

00Speed reducedSF-40610C002800

Release ignore laser
button

08Degrade mode active
(laser muted)

SF-41600C082900

1 Free front
bumper from
collision

2 Press reset
button to contin-
ue working.

FFFront bumper errorSF-48010CFF3000

1 Free rear
bumper from
collision

2 Press reset
button to contin-
ue working.

FFRear bumper errorSF-48010CFF3001

Check wiring01Brakes of Unit Drive 1
are disconnected

SF-50030C013200
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Check wiring01Brakes of Unit Drive 2
are disconnected

SF-51030C013300

1 Check the cor-
rect behaviour
of the contact-
ors and its re-
lated auxiliar.

2 Check wired
and connect-
ors.

FFEDM function error.
Switch 1 is maybe
stucked

SF-52030CFF3400

1 Check the cor-
rect behaviour
of the contact-
ors and its re-
lated auxiliary.

2 Check wired
and connect-
ors.

FFEDM function error.
Switch 2 is maybe
stucked

SF-53030CFF3500

1 Check the cor-
rect behaviour
of the contact-
ors and its re-
lated auxiliar.

2 Check wired
and connect-
ors.

FFEDM function error.
Safety switch is
maybe stucked

SF-54030CFF3600

1 Check the cor-
rect behaviour
of the contact-
ors and its re-
lated auxiliary.

2 Check wired
and connect-
ors.

FFEDM function error.
Brake switch ismaybe
stucked

SF-55030CFF3700

1 Check the cor-
rect behaviour
of the contact-
ors and its re-
lated auxiliary.

2 Check wired
and connect-
ors.

FFEDM function error.
Charge switch is
maybe stucked

SF-56030CFF3800

1 Reboot
2 Is the environ-

ment hotter
than usual ?

FFPLC PCB Temperat-
ure out of limits

SF-60010CFF3C00

1 Reboot
2 Is the environ-

ment hotter
than usual ?

FFPLC Processor Tem-
perature out of limits

SF-61010CFF3D00

1 Reboot.
2 Check the wire

supply to the
PLC.

FFSupply VBB30 not okSF-62010CFF3E00

1 Reboot.
2 Check the wire

supply to the
PLC

FFSupply VBB15 not okSF-63010CFF3F00
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Contact support.FFSF PLC is in failureSF-64010CFF4000
1 Press white

button.
2 Restart by dis-

connecting the
fuse or by other
ways. (Normal
switch off func-
tion will not
work in this
scenario).

3 It happens
again, contact
with support

FFNo safety PLC has
stopped

SF-65030CFF4100

1 Check if the
charge is
stable, and it is
correctly posi-
tioned at the
vehicle.

2 Check if the
load sensors
are working
correctly.

FFThe load of the vehicle
has been moved or is
not centered

SF-70030CFF4600

1 Check the situ-
ation of the
load

2 Check if the
charge is stable
and it is cor-
rectly posi-
tioned at the
vehicle

3 Check if the
load sensors
are working
correctly

FFThe load of the vehicle
has been lost or is not
enough stable

SF-71030CFF4700

1 Check sensor
connection

2 Transfer sensor
configuration

3 3. Replace
component

FFAnalog input from load
distance pointer A is
out of range

SF-72030CFF4801

1 Check sensor
connection

2 Transfer sensor
configuration

3 Replace com-
ponent

FFAnalog input from load
distance pointer B is
out of range

SF-72030CFF4802

1 Check sensor
connection

2 Transfer sensor
configuration

3 Replace com-
ponent

FFAnalog input from load
distance pointer C is
out of range

SF-72030CFF4803
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check sensor

connection
2 Transfer sensor

configuration
3 Replace com-

ponent

FFAnalog input from load
distance pointer D is
out of range

SF-72030CFF4804

1 Reviewmission
configuration

2 Check hydraul-
ic circuit

FFForks are moving
while the AMR is in-
serting forks in load
pockets

SF-73030CFF4900

1 Reviewmission
configuration

2 Check the load
for defects

FFLoad is being pushed
with the forks during
pick operative

SF-74030CFF4A00

1 Reviewmission
configuration

2 Check the load
for defects

FFLoad is being pulled
with the forks after
drop operative

SF-75030CFF4B00

Contact software de-
veloper

FFSafety PLC has re-
ceived an unknown
transfer request

SF-76030CFF4C00

1 Check if load
status is cor-
rect according
to current order

2 If there is a
load incoher-
ence, pick or
drop the load
manually

3 Otherwise, ob-
tain a blackbox
to check for
pointermalfunc-
tion

FFLoad status detection
has changed during
transport

SF-77030CFF4D00

1 Check if the
pointer can de-
tect the load

2 Check if induct-
ive sensors de-
tection is active
even if there is
no load

3 Otherwise, ob-
tain a blackbox
to check for
sensormalfunc-
tion

FFLoad pointer does not
detect the load but
loadpositioning induct-
ive sensors do

SF-78030CFF4E00
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the in-

ductive sensors
can detect the
load

2 Check if load
pointer detec-
tion is active
even if there is
no load

3 Otherwise, ob-
tain a blackbox
to check for
sensormalfunc-
tion

FFLoad positioning in-
ductive sensors do not
detect the load but
load pointer does

SF-79030CFF4F00

1 Relase emer-
gency buttons,
if pressed.

2 Press reset
button to recov-
er power.

3 If an error
cause the
power lost,
check the error.

4 Check the
safety switch.

5 Check if pulse
signal of emer-
gency buttons
are not crossed

FFThere is currently no
power. Reset button is
requested

SF-80030CFF5000

1 Check if the
AMR is tilted

2 Check if inclino-
meter is in-
stalled correctly

3 Replace com-
ponent

FFInclinometer detects
that the AMR is tilting

SF-81030CFF5100

1 Switch to
manual mode
without keeping
pressed dead-
man button

2 Press and re-
lease deadman
button in case
it is stuck

3 Check if dead-
man button sig-
nals are by-
passed or
short-cc to 24V

FFDeadman button
channel 1 from wired
controller error

SF-82020CFF5201
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Switch to

manual mode
without keeping
pressed dead-
man button

2 Press and re-
lease deadman
button in case
it is stuck

3 Check if dead-
man button sig-
nals are by-
passed or
short-cc to 24V

FFDeadman button
channel 1 from wired
controller error

SF-82020CFF5202

1 Position the
load parallel to
the forks

2 Check wiring
and connec-
tions

FFDiscrepancy between
left and right load
proximity inductive
sensors

SF-83020CFF5300

1 Review wiring
2 Check if the

PLC is com-
manding quick
changes to the
valve

3 Check hydraul-
ic circuit

FFSafety ON/OFF hy-
draulic lift valve com-
mand feedback does
not match its com-
mand

SF-84020CFF5400

States machine

Wait some time00Initializing. Wait for
some seconds.

ST-17019000100

Put the vehicle in auto
mode to start working

00AMR idle and stopped.
Waiting for com-
mands.

ST-27019000200

Solve other alarms
and press reset button

00Vehicle in emergency
state

ST-37019000300

Press auto button to
continue working

00AMR stopped in Auto
mode

ST-46119000400

Turn the brake button
back to normal state

00Brake not applied.
Movement by hand al-
lowed

ST-50219FF0500

The message disap-
pears once manual
movement stops

00Manual mode with
joystick active

ST-67019000600

1 Check if the
traffic zone has
been correctly
configured at
AMR Suite.

2 Check if the
connection to
FMS / Local
traffic boxes is
working cor-
rectly

00Traffic zone reques-
ted. Waiting…

ST-76119000700
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Launch a mis-

sion manually
2 Check commu-

nication with
FMS

00Inserted. Waiting for
mission

ST-87019000800

1 Check in the
mission which
signal is wait-
ing for

2 Check commu-
nication with
the devices
which may
should give the
signal

00Waiting for some sig-
nal to continue

ST-96119000900

1 Check in the
mission which
signal is wait-
ing for

2 Check commu-
nication with
the devices
which may
should give the
signal

00Waiting for a signal
which enables move-
ment

ST-106119000A00

None00The vehicle has been
planned to be stop at
this time interval

ST-126119000C00

1 Wait some
time, until map
is update. This
could take sev-
eral minutes.

2 User can also
cancel map up-
date to start
working again

7FMap is being updatedST-2061197F1400

1 Wait some
time, until map
is update. This
could take sev-
eral minutes.

2 User can also
cancel map up-
date to switch
off

00Updating map before
switching OFF

ST-216119001500

Just informative. The
reason of the power
off is normally inactiv-
ity time, low battery or
requested by the user.
Check the black box
events to know more
information

7FSwitching OFF due to
some reason

ST-2261197F1600
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Press white

button to start
the calibration

2 Pressing emer-
gency button
should abort
the calibration
process

00AMR is ready for calib-
ration

ST-236119001700

Contact support.FFPLC is not config.
AMR not recognized

ST-246019FF1800

Please restart the re-
boot

FFAMR needs to switch
off

ST-250219FF1900

The message should
appear only while the
robot is stopping and
disappear afterwards

FFMovement has been
cancelled

ST-266119FF1A00

Positioning & guidance

In magnetic:
1 Be sure the bi-

furcation com-
mands
(left/centre/right)
at Layout are
correctly set.

2 Be sure that the
tag numbers
are also cor-
rect.

3 Be sure that the
speed is not
too high, to be
able to follow
the bifurcation
correctly.

In other systems:
1 Update themap

to be sure
walls, objects
and new ele-
ments are re-
gistered.

2 Clean the cam-
eras and visual
elements.

7FPosition not validPO-130097F0100
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if the

vehicle is
abovemagnetic
tap circuit.
Maybe the
magnetic tap is
interrupted at
some point.

2 If tap is lost
during a curve,
consider redu-
cing the speed.

3 Check if mag-
netic tap is
North or South.

4 Press reset
button, the
vehicle will
searchautomat-
ically the tap
below it.

00Magnetic guidance
sensor: {%} lost

PO-20309000200

1 Check guid-
ance sensor.
Green flash
mean it is com-
municating.

2 Check wiring.
Supply of guid-
ance sensor
and communic-
ation bus.

FFFaulty at guidance
sensor: {%}

PO-30209FF0300

1 Wait some
time.

2 Try to stop and
insert the
vehicle again.

3 If the problem
persist, please
contact with
support.

FFError in segments for
movement

PO-43009FF0400

1 Update themap
to be sure
walls, objects
and new ele-
ments are re-
gistered.

2 Clean the cam-
eras and visual
measurement
elements.

FFPosition quality lowPO-53009FF0500

1 Move the
vehicle in
manual to an
insertion point

2 Wait the extern-
al localization
system has re-
boot. Check the
map.

00AMR does not know
its position at the lay-
out

PO-66009000600
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Move the

vehicle in
manual to an
insertion point

2 Wait the extern-
al localization
system has re-
boot. Check the
map.

00AMR does not know
its position at the lay-
out

PO-76109000700

1 Go to manual,
to erase the er-
ror

2 Check the Lay-
out. Is some-
thing wrong in
the related
edge/nodes ?

3 Contact sup-
port

FFAMR cannot perform
themovement reques-
ted

PO-103009FF0A00

1 Perform please
a calibration of
direction en-
coders.

2 If problem per-
sist, please
contact with
support.

7FCalibration of direction
encoders has not
been performed or it
is lost

PO-1630097F1000

1 Go to manual
and try to insert
the vehicle
again

2 If problem per-
sist and ap-
pears a lot,
please contact
with support.

FFCalibration of direction
encoders has not
been performed or it
is lost

PO-203009FF1400

1 Go to manual
and try to insert
the vehicle
again

2 If problem per-
sist and ap-
pears a lot,
please contact
with support.

FFCalibration of direction
encoders has not
been performed or it
is lost

PO-213009FF1500

1 Until some
point, this is
warning is nor-
mal when trying
to achieve high
speeds

2 If problem per-
sist and ap-
pears a lot,
please contact
with support.

04Far from path due to
lateral error. Slow
down

PO-226109041600
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Until some

point, this is
warning is nor-
mal when trying
to achieve high
speeds

2 If problem per-
sist and ap-
pears a lot,
please contact
with support.

04Calibration of direction
encoders has not
been performed or it
is lost

PO-236109041700

Contact support.FFSegment input point is
far from current posi-
tion

PO-243009FF1800

Contact support.FFSegment final point is
far from current posi-
tion

PO-250309FF1900

1 Check position
of the vehicle
and obstacle
for the stop.

2 Check if the
Layout end
point matches
the real end
point expected.

3 Contact sup-
port.

FFSegment final point
has been overpassed

PO-263009FF1A00

Wait some time. Posi-
tion should be resume
after charging.

7FLocalization is tempor-
ally paused

PO-3060097F1E00

1 This message
may be normal
to appear in
new projects,
or after a map
exchange. Just
clear it with
white button.

2 If it appears in
normal behavi-
or, position
may be not cor-
rect. Clear the
error with white
button. Try to
insert and
check if vehicle
moves in the
usual path. If
not, reboot and
try to localize
again.

7FRelocalization with
high position differ-
ence

PO-3102097F1F00
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if there

is an obstacle.
2 Press reset

button.
3 If it appears

again with no
clear reason,
contact with
support.

FFVehicle seems to be
blocked mecanically,
It cannot move.

PO-320309FF2000

If after one of this
changes' localization
does not comes back
ready, an errormay be
rised.

7FSwitching status of the
positioning system

PO-3361097F2100

Lift system

Check end of travel
sensor. Maybe it is not
correctly adjust, or
wired signal is not re-
ceived due to a broke
wire or bad connec-
tion.

FFPosition lost at Pin
Hook 1

HF-10221FF0100

Check end of travel
sensor. Maybe it is not
correctly adjust, or
wired signal is not re-
ceived due to a broke
wire or bad connec-
tion.

FFPosition lost at Pin
Hook 2

HR-10222FF0100

Check end of travel
sensor. Maybe it is not
correctly adjust, or
wired signal is not re-
ceived due to a broke
wire or bad connec-
tion.

FFLost lift position in
Unit {%}

LI-10202FF0100

1 Check the state
of the pin-hook,
if it moves or if
there is some
kind of
obstacle.

2 Check end of
travel sensor.
Maybe it is not
correctly ad-
just, or wired
signal is not re-
ceived due to a
broke wire or
bad connec-
tion.

FFExcess of time in oper-
ation at Pin Hook 1

HF-20321FF0200
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the state

of the pin-hook,
if it moves or if
there is some
kind of
obstacle.

2 Check end of
travel sensor.
Maybe it is not
correctly ad-
just, or wired
signal is not re-
ceived due to a
broke wire or
bad connec-
tion.

FFExcess of time in oper-
ation at Pin Hook 2

HR-20322FF0200

Check the state of the
lift system, so there is
not any obstacle or
blockage

FFExcess of time in oper-
ation lift functionality
in Unit {%}

LI-20302FF0200

Check the mission
and contact with sup-
port.

FFIncoherence in com-
mands at Pin Hook 1

HF-30221FF0300

Check the mission
and contact with sup-
port.

FFIncoherence in com-
mands at Pin Hook 2

HR-30222FF0300

Check the mission
and contact with sup-
port.

FFIncoherence in com-
mands at Lift system

LI-30202FF0300

Not fix requested00Pinhook 1 is taking the
load

HF-46121000400

Not fix requested00Pinhook 2 is taking the
load

HR-46122000400

Not fix requested00Lifting Lift is moving
up

LI-46102000400

Not fix requested00Pinhook 1 is releasing
the load

HF-56121000500

Not fix requested00Pinhook 2 is releasing
the load

HR-56122000500

Not fix requested00Lifting Lift is moving
down

LI-56102000500

Check the upper and
bottom sensor of the
pin-hook

FFPH1 is detecting up
and down

HF-60321FF0600

Check the upper and
bottom sensor of the
pin-hook

FFPH2 is detecting up
and down

HR-60322FF0600

Check the upper and
bottom sensor of the
lifting Lift

FFLifting Lift is detecting
up and down

LI-60302FF0600
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check the state

of the pin-hook,
if it moves or if
there is some
kind of
obstacle.

2 Check end of
travel sensor.
Maybe it is not
correctly ad-
just, or wired
signal is not re-
ceived due to a
broke wire or
bad connec-
tion.

FFExcess of time in oper-
ation at Pin Hook 1

HF-70321FF0700

1 Check the state
of the pinhook,
if it moves or if
there is some
kind of
obstacle.

2 Check end of
travel sensor.
Maybe it is not
correctly ad-
just, or wired
signal is not re-
ceived due to a
broke wire or
bad connec-
tion.

FFExcess of time in oper-
ation at Pin Hook 2

HR-70322FF0700

Check calibration and
state of lift encoder
(not broken cable, etc)

FFLift system speed is
out of limits

LI-100302FF0A00

Check for mechanical
blockage in lift sys-
tem, motor and/or
pump

FFLift system cannot fol-
low the setpoint

LI-110302FF0B00

Check calibration and
state of lift encoder
(not broken cable, etc)

7FLift system is out of
limits

LI-1203027F0C00

Perform lift calibration7FLift system is not cor-
rectly calibrated

LI-1330027F0D00

Perform lift calibration7FLift system calibration
has not value

LI-1430027F0E00

Check motor phase
connection, control
parameters, etc

FFLift ismoving in oppos-
ite direction as com-
manded

LI-150302FF0F00

Check height set point7FSystemhas requested
a lift height out of lim-
its

LI-1603027F1000

Check motor and
mechanical blockage

FFLift motor is not follow-
ing setpoint in RPM

LI-170302FF1100

Check calibration and
state of lift encoder
(not broken cable, etc)

7FLift system is out of
limits

LI-1803027F1200

Continues on next page
324 Product Manual Flexley Platform - AMR P604

3HAS00005-1 Revision: B
© Copyright 2025 ABB. All rights reserved.

ANNEX I - List of display codes
Visual SLAM guidance display codes - AMR P604V
Continued



TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Verify inductive

sensors opera-
tion

2 Verify hydraulic
circuit

3 If nothing is de-
tected in previ-
ous check, re-
set mast exten-
sion teach from
HMI

01Lift system is out of
limits

LI-190302011300

Check calibration and
state of lift encoder
(not broken cable,
etC)

00Lift system is out of
limits

LI-196002001300

1 Lift forks up un-
til detection
from mast ex-
tension induct-
ive sensors is
lost

2 Lower forks un-
til detection
from mast ex-
tension induct-
ive sensors is
active

3 Repeat previ-
ous steps two
more times

01Mast extension teach
has not been done

LI-200302011400

1 Lift forks up un-
til detection
from mast ex-
tension induct-
ive sensors is
lost

2 Lower forks un-
til detection
from mast ex-
tension induct-
ive sensors is
active

3 Repeat previ-
ous steps two
more times

00Mast extension teach
has not been done

LI-206002001400

7FLift A and B height dif-
ference is out of al-
lowed tolerance.

LI-2130027F1500

Check calibration and
state of lift encoder
(not broken cable, etc)

FFLift speed is out of
limits

LI-2203027F1600

Check lifting system
and encoder

FFLift system is stuck
when it should be
moving

LI-2303027F1700
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Press the reset

button
2 Check if the

forks can raise
the load cor-
rectly

3 Check hydraul-
ic system

FFLift system moves in
the opposite direction
to the one that is com-
manded

LI-2403027F1800

Perform lift calibration7FLift system is not cor-
reclty calibrated

LI-2930027F1D00

Perform lift calibration7FLift system calibration
has not value

LI-3030027F1E00

Load handling

Emplace or remove
load from AMR de-
pending on load condi-
tions

FFAMR is expected to be
loaded and does not
detect load while per-
forming operation -
front sensor

LH-10320FF0100

Emplace or remove
load from AMR de-
pending on load condi-
tions

FFAMR is expected to be
unloaded and detects
load while performing
operation - front
sensor

LH-20320FF0200

Emplace or remove
load from AMR de-
pending on load condi-
tions

FFAMR is expected to be
loaded and does not
detect load while per-
forming operation -
rear sensor

LH-30320FF0300

Emplace or remove
load from AMR de-
pending on load condi-
tions

FFAMR is expected to be
unloaded and detects
load while performing
operation - rear
sensor

LH-40320FF0400

1 Check possible
causes for
which the re-
tractable point-
er is not fully
extended.

2 Replace com-
ponent

01Retractable's limit
switch detects that the
retractable pointer is
not fully extended

LH-50320010500

1 Identify which
pointer is not
working

2 Check software
parametrization
of the pointer

FFLoad distance sensor
is not correctly para-
metrized

LH-60320FF0600

1 Review wiring
2 Replace com-

ponent

FFLoad distance sensor
output is not withing
expected range

LH-70320FF0700
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Remove

obstacle
2 Clean the

sensor
3 Check wiring

and or replace
sensor if dam-
aged

01Left forktip sensor
short detection during
transport

LH-83020010800

1 Remove
obstacle

2 Clean the
sensor

3 Check wiring
and or replace
sensor if dam-
aged

01Left forktip sensor
long detection during
transport

LH-80320010800

1 Remove
obstacle

2 Clean the
sensor

3 Check wiring
and or replace
sensor if dam-
aged

01Right forktip sensor
short detection during
transport

LH-93020010900

1 Remove
obstacle

2 Clean the
sensor

3 Check wiring
and or replace
sensor if dam-
aged

01Right forktip sensor
long detection during
transport

LH-90320010900

PLC input from nav systems

Check superior sys-
tem

FFAutomatic mode dis-
abled by superior sys-
tem

PN-1021CFF0100

1 Wait until the
superior sys-
tem starts

2 Check switch
and communic-
ations wire

FFNo communication
with superior system
(Stop)

PN-2301CFF0200

1 Wait until the
superior sys-
tem starts

2 Check switch
and communic-
ations wire

00No communication
with superior system
(No-Stop)

PN-3611C000300

Anti-collision camera front
1 Check if there

is an obstacle.
2 Clean the cam-

era.
3 Contact sup-

port.

00Anti-collision camera
detection

CF-13023000100
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check if there

is an obstacle.
2 Clean the cam-

era.
3 Contact sup-

port.

00Anti-collision camera
detection

CF-26023000200

Anti-collision camera rear
1 Check if there

is an obstacle.
2 Clean the cam-

era.
3 Contact sup-

port.

00Anti-collision camera
detection

CR-13024000100

1 Check if there
is an obstacle.

2 Clean the cam-
era.

3 Contact sup-
port.

00Anti-collision camera
detection

CR-26024000200

Assert

Set AMR to manual
and reset error

7FInvolved signal: {%}AS-102257F0100

Restore causing condi-
tions (input) and reset
error

7FInvolved signal: {%}AS-203257F0200

Errorwill be automatic-
ally released when
causing conditions
(input) are restored

7FInvolved signal: {%}AS-330257F0300

Error can be overrid-
den by holding reset
button

7FInvolved signal: {%}AS-430257F0400

Set AMR to manual
and reset error

7FInvolved signal: {%}AS-502257F0500

Restore causing condi-
tions (input) and reset
error

7FInvolved signal: {%}AS-603257F0600

Errorwill be automatic-
ally released when
causing conditions
(input) are restored

7FInvolved signal: {%}AS-730257F0700

Error can be overrid-
den by holding reset
button

7FInvolved signal: {%}AS-830257F0800

Set AMR to manual
and reset error

7FInvolved signal: {%}AS-902257F0900

Restore causing condi-
tions (input) and reset
error

7FInvolved signal: {%}AS-1003257F0A00

Errorwill be automatic-
ally released when
causing conditions
(input) are restored

7FInvolved signal: {%}AS-1130257F0B00
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Error can be overrid-
den by holding reset
button

7FInvolved signal: {%}AS-1230257F0C00

PC navigation

Insert the vehicle
again

7FOut of safety zoneNA-102A07F0100

Restart the mission7FTrajectory action
failed

NA-202A07F0200

Move manually near
an edge and try to in-
sert again

00Insertion process
failed. No edge avail-
able for insertion

NA-302A0000300

PC localization

Move manually to a
spot where localiza-
tion works

01Localization lostLO-130A17F0100

Transfer again the
project with a valid
map name.

01Error in start position-
ing because of the
map (map name
empty or not found)

LO-260A1000200

Let device update
clock settings

00Error in Sevensense
RTC - date&time may
not be accurate

LO-361A1000300

Let device update
clock settings

00Syncing time with
Sevensense

LO-461A1000400

Check the configura-
tion VSLAM working
mode

00AMR project and
VSLAM mode mis-
match (standalone or
server)

LO-561A1000500

Send a project to the
AMR, if no project has
already been sent

00VSLAM is not trying to
position in a map

LO-661A1000600

Reboot the AMR
You may try to con-
nect also directly to
7sense unit

Wait some time.00Waiting for VSLAM to
localize the AMR in-
side the map

LO-761A1000700
Move the vehicle and
use AMR studio tools
to localize the vehicle.
Contact support.

Update map when
possible

00Localization quality is
low inside VSLAM
map

LO-860A1000800

MoveAMR insidemap
to better quality areas

Wait some seconds00Relocalization in pro-
gress

LO-961A1000900

PC communications
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode
1 Check FMS ad-

dress
2 Check FMS en-

cryption set-
tings

3 Check FMS is
running

00No connection with
FMS

TX-130A2000100

Check FMS login
parameters

00No connection with
FMS Login error

TX-230A2000200

1 Check PC and
CVC700 cables
(ethernet and
CAN)

2 Restart the
vehicle

00No connection with
CVC700

TX-330A2000300

1 Check VSLAM
ehternet cable

2 Restart VSLAM
controller

3 Verify wiring

00No connection with
Sevensense controller

TX-460A2000400

Insert the vehicle
again

FFAMR is under DDoS
Attack

TX-501A2FF0500

Ensure that the FMS
message is correct

00AMRhas received and
invalid message from
FMS

TX-660A2000600

1 Check
VDA5050 FMS
address

2 Check
VDA5050 FMS
encryption set-
tings

3 Check
VDA5050 FMS
is running

00No connection with
VDA5050 FMS

TX-1130A2001100

Check VDA5050 FMS
login parameters

00No connection with
VDA5050 FMS Login
Error

TX-1230A2001200

PC others

Transfer a new layout
with the correct format

00An error occurred
reading the layout file

OT-260A3000200

Transfer a new mis-
sions file with the cor-
rect format

00An error occurred
reading the trans-
ferred missions file

OT-260A3000201

Restart the AMR00An error occurred
reading the Vault
secrets

OT-360A3000300

Install a correct PC
software update pack-
age

00An error occurred
reading the PC soft-
ware version

OT-460A3000400

The installed software
version is invalid.
Check with the soft-
ware provider.

00The system software
was reverted to the
backup version

OT-560A3000500
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Connect gamepad
without touching but-
tons or axis.Re-plug
gamepad dongle. Dis-
card damaged
gamepad if problem
persists.

00Waiting repose detec-
tion
in connected
gamepad

OT-661A3000600

Check External sys-
tem conditions that
trigger this stop

01Stop request intro-
duced from external
system to allow stop-
ping drive functionality

OT-730A3010700

Check External sys-
tem conditions that
trigger this stop

02Stop request intro-
duced from external
system to allow stop-
ping lift functionality

OT-730A3020701

Check External sys-
tem conditions that
trigger this stop

7FStop request intro-
duced from external
system to allow stop-
ping all functionality

OT-730A37F0702

Let system synchron-
ize clock with NTP
server. Replace RTC
battery

00RTC battery is
drained. Clock will not
be saved among AMR
restarts.

OT-861A3000800

Verify communication
is up and running

7FLost communication
with OPCUA server in
case it is controlling
the AMR system

OT-930A37F0900

PC to PLC

Update PLC or PC
software to align ver-
sions

00The software version
installed in the PC and
PLC are not compat-
ible with each other

GE-160A4000100

1 Generate a
blackbox and

2 Contact sup-
port

00The message to con-
firm the reception of a
PLC segment is taking
more than 1 second

GE-260A4000200

1 Generate a
blackbox and

2 Contact sup-
port

7FUnsynchronized seg-
ments between PC
and PLC

GE-302A47F0300

VSLAM

SeeVSLAMdocument-
ation

00Alarm present in
VSLAM controller.
Module affected: {%}

SS-XX60A500xx00

PC missions

Use diagnotic tool to
find de error.

00Mission in Error with
unknown code

MI-102A6000100

Check the variable
definition inside the
mission.

00Variable not declaredMI-202A6000200

Generate a blackbox
and

00Task Not Enough
Parameters

MI-302A6000300

contact support
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TroubleshootingInterpretation/ActionsDescriptionDisplay CodeCode

Update layout from
AMR Suite

00Invalid Path DefinitionMI-402A6000400

Check the mission in
AMR Suite

00Variable not declaredMI-502A6000500

Generate a blackbox
and

00Syntax error in mis-
sion file

MI-602A6000600

contact support

Check the mission in
AMR Suite

00Nesting Limit ReachedMI-702A6000700

Set the AMR in local
mode or removemove
tasks in mission when
launched in FMS
mode

00Move task is being
launched in FMS
mode in mission step:
{%}

MI-802A6000800

1 Check result of
last mission ex-
ecuted

2 Check that the
value of mis-
sion step and
route are valid

3 Insert the
vehicle again

00No mission is running
in automatic local
mode

MI-25560A600FF00
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ANNEX II - FAQS
Table of general frequently asked questions

SolutionQuestion
• The batteries are flat and require charging. Contact

the maintenance department of your company.
• Make sure the battery is not disconnected from the

AMR.

Switch the power ON/OFF button does not turn the AMR
on.

• Move the AMR to the battery charging station and
follow the instructions described on Battery char-
ging system section.

How do I charge the AMR's battery?

• Contact ABBThe display shows a code that is not listed in the previous
table.

• There is a specific process to insert the AMR. See
AMR insertion procedure section.

How do I insert the AMR on the circuit?

• Make sure there are no objects in the wheels of
the AMR and carriage that prevent the AMR from
moving.

• Make sure there are no objects blocking the AMR.
• Contact the maintenance department of your

company.

The AMR does not move when there are no codes of
displayed

• There is a manual mode available in the AMR. See
Manual mode section.

How do I move the AMR manually?

Table of AMR P604 frequently asked questions

P604 M

SolutionQuestion
• Make sure there are no objects in the wheels of

the AMR and carriage that prevent the AMR from
moving.

• Make sure there are no objects blocking the AMR.
• Contact the maintenance department of your

company.

The AMR does not move when code 00 is displayed

• Check that there are no mobile objects on the
route.

• Clean the laser.
• Contact the maintenance department of your

company.

The display shows code 05, but I am not on the AMR's
route.

It is shown on display screen seven, see Display.Where is the battery charge level displayed?

P604 V

SolutionQuestion
• Make sure there are no objects in the wheels of

the AMR and carriage that prevent the AMR from
moving.

• Make sure there are no objects blocking the AMR.
• Contact the maintenance department of your

company.

The AMR does not move when the green tick is displayed

It is shown on the home screen, see Display.Where is the battery charge level displayed?
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ANNEX III - List of spare parts
Description
See the complete list of Quality Parts in the latest version of Quality parts - AMR P604 (References).
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ANNEX IV - Display wireframes
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ANNEX V - 180 Turns
P604 M
The P604 M cannot make 180° turns. This is an alternative to this movement. It can be performed with
and without load, and it requires 6 tags.

Figure .: 180 degrees turn alternative for P604 M

Area required:
• a: min 4630 mm
• b: min 2300 mm

Time: 28.5 s
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Figure .: Area required for 180 degrees turn
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Figure .: 180° U-turn

P604 V
The P604 V can make 180° turns on spot if unloaded or using a load up to 1000 kg.
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ANNEX VI - Compatibility
Prior considerations
This vehicle uses the release bundle 3.1, compatible with different versions of AMR Studio, FMS Fleet
Manager, HMI, PC Image, PC, and P604V-PLC softwares.
It is possible to check if the settings of the vehicle are compatible with the latest AMR Studio version via
the vehicle's HMI Display, where the software versions can be checked, and the following table showing
release bundle versions:

UVSFMS Fleet
Manager

AMR StudioRelease
Bundle

P604V-PLCPCPC ImageHMI

2.2.32.2.3-82.2.0-release21.3.52.2.4-52.2.4-322.2.4

3.0.0-beta.33.0.1-43.0.0-alpha.53.0.23.0.0-123.0.0-93.0.0

3.0.53.0.203.0.03.0.23.0.53.0.63.0.2

3.0.63.1.23.0.03.0.23.0.113.0.73.0.3

3.0.93.1.43.0.03.0.23.0.163.0.93.0.4

3.0.93.1.73.0.03.0.23.1.73.1.53.1.0

For vehicles using release 3.1 version of AMR Studio, the next section includes a summary of the latest
updates to this software.
There is no backward compatibility with other versions of AMRStudio, so careful consideration is required
before updating to the newest version.
For more information, see the AMR Studio manual (References).
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AMR Studio 3.1 new functionalities

Vehicle Diagnostics

Export Logs
A log export feature has been added in the "Logs" tab. This enables users to export binary data as a
.csv file to their PC. Users can:

• Select specific module logs.
• Choose a destination folder for saving logs.
•

Note

This feature is unavailable in online mode.

Mission Manager

Submission Execution
Users can now execute individual submissions from the Mission Manager without the need to run the
entire mission. This feature is available in standalone projects when connected to an AMR in online
mode. The process involves:

• Selecting a submission.
• Confirming execution.
• Cancelling if needed.

System Monitoring

Graph Min/Max Search
The ability to search for minimum and maximum values within graphs has been introduced. This helps
in debugging and trend analysis. Users can:

• Select specific parameters for searching.
• Visually identify highlighted values and zoom in for clarity.
• Navigate through multiple max/min values using "Next" and "Previous" buttons.
• Reset to the default view at any time.

Order Type Selection for Throughput Calculation
Users can now select specific order types to be considered in throughput calculations, offering greater
flexibility for different project needs. This feature is useful when pick/drop-based throughput calculations
are not applicable. Multiple order types can be selected simultaneously.

Table Edition
A customizable table management feature has been added, allowing users to edit and create new tables
for tracking relevant data. Users can mod-ify default tables (vehicles, missions, signals, anomalies) by
selecting or deselecting available data columns. Changes are automatically applied for a more flexible
and personalized data view.
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Manual Traffic Zone Blocking
Users can manually block or unblock specific traffic zones in the layout via an API (tablet application or
FMS GUI). Key points include:

• Zones are deactivated by default and can be toggled by right-clicking on the selected area.
• Blocking prevents AMRs from passing through, while unblocking restores access.
• Users receive continuous feedback on activation status and potential errors.

Map Update Configuration Validation
The Config Tool now prevents project transfers if there is a configurationmismatch between AMRStudio
and the AMR (e.g., server-based update set for a local-only AMR). Users will receive an error message
and must correct the configuration before proceeding.

System Configuration

Implementing the New Robust Transfer Mechanism
The new transfer architecture includes:

• Improved handling of edge cases, rollbacks, and backups.
• Enables additional interactions, such as restoring project files from the FMS GUI.

Map Update Configuration
Users can define the map update process during project creation in AMR Suite. The system supports:

• Local updates for small-scale operations (<5 AMRs, non-24/7).
• Server-based updates for centralized management.
• If a server is selected, the Config Tool will display necessary configuration fields.

Platform Height Configuration
Users can now set platform heights from nodes in Layout Designer with multi-selection support. Key
features include:

• Default heights for pick and drop actions.
• Height configuration for other nodes based on AMR options.
• Height changes are restricted to predefined nodes with best practices to prevent errors.

Server Map Update
To improve map update speed for large layouts or 24/7 operations, a server-based map update solution
has been implemented. AMRs can update maps continuously without stopping, ensuring faster updates
and seamless operations.

Layout Designer

Extended Map Editing
Users can now extend previously created maps, allowing them to edit and enlarge existing maps to
accommodate new areas. This feature provides greater flexibility in updating and expandingmap coverage.

Hover-Based Selection for Overlapping Elements
A new feature has been added to help users manage and select overlapping elements. Users can now:

• Hover over overlapping areas to view a list of elements.
• Select an element by clicking on the corresponding tag.
• Tags of other elements disappear when one is selected until the user hovers over the area again.
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Charger Type Configuration
Users can now define the type of charger (Legacy or Smart) during battery charger configuration. Key
features include.

• Legacy Chargers require no ID.
• Smart Chargers require an ID for network communication.
• Configuration accessible via the “Battery Charge” external element menu.

Angular Speed and Laser Field Customization for "Turn on Itself" Maneuver (P604)
Users can now customize the angular speed and laser safety field for the "Turn on Itself" maneuver for
AMR P604. Key features include:

• Angular speed range: 10º/s to 21º/s (default 21º/s).
• The system automatically adjusts invalid values to the nearest valid setting.
• Laser safety field selection ensures safety during the maneuver.

Layout and CAD Rotation for VSLAM Map Alignment
Users can now rotate the entire layout and CAD at a specified angle to align with the VSLAM map,
ensuring the layout maintains the relative positions and distances of all elements.

Mission Trigger Zones
Users can now create Mission trigger zones in Layout Designer that trigger missions without stopping
at nodes. Key features include:

• "Entry Permission Required" option to control AMR access via FMS permissions.
• Seamless integration with Mission Manager and FDL.

Customizable Platform Heights for Node Actions
Users can define specific platform heights for AMRs at each station (pick, drop, charge) and edge. The
platform height will remain until a node with a different height setting is reached. A new "Change platform
height" option allows adjustments for loaded/unloaded status at nodes without stations. Stations are
visually marked on the map with task-specific colors and sizes.

FMS

Improvement in Automatic Traffic Management
The passive traffic calculation has been improved by considering:

• Vehicle load size.
• Laser field usage.
• Support for multiple vehicle types.
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