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The information contained in this handbook is the property of Morello Giovanni S.r.l. 

Drawings and other documents that accompany the machine are property of Morello Giovanni S.r.l. 

It is forbidden to distribute and/or duplicate, under any form or by any means, this handbook, even partially, 
without written authorization from Morello Giovanni S.r.l. 

The company Morello Giovanni S.r.l. reserves the right to change, without prior warning, the 
characteristics of the product described in this manual. 

In case of doubts or difficulties in understanding or interpretation of the manual, the original/official version 
referred to as “ISTRUZIONI ORIGINALI” on the cover, must be considered as the valid version. 

Some of the pictures included in this handbook must be considered as an example, therefore they may not 
refer to the machine herein described. 

 

NOTE 

The Self-propelled electronic trolley with tyres AGV, described, herein after will be 
called “machine”. 
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HANDBOOK STRUCTURE 
The manual is divided into 9 chapters. 

CHAPTER 1 – GENERAL INFORMATION 

This chapter contains general information about the machine and the Manufacturer’s data. 

CHAPTER 2 – SAFETY 

This chapter contains a description regarding the standards, the type of certification applied, working 
environment conditions, accident prevention devices used, residual risks, warning plates applied to the 
machine. 

CHAPTER 3 – GENERAL DESCRIPTION 

This chapter contains the description of the machine functioning principles, the general technical data and 
the description of the groups that constitute the same. 

CHAPTER 4 – TRANSPORT AND STORAGE 

This chapter contains instructions on how to use the proper packing, handling, transport and unloading at 
the user’s plant. 

CHAPTER 5 – INSTALLATION 
This chapter contains the instructions to carry out any assembly, checking, inspection and adjustment 
operations to be performed before start-up. 

CHAPTER 6 – USE 

This chapter contains the instructions for machine start-up, use, with description of the controls available 
for the operator, the more important operating sequences and use of the diagnostics system. 

CHAPTER 7 – DISMANTLING 

This chapter contains information and warnings to properly decommission and dismantle the machine at 
end-of life. 

CHAPTER 8 – MAINTENANCE 

This chapter contains the machine maintenance schedule. It contains the warnings, precautions and 
instructions to correctly carry out the maintenance operations on the machine. 

CHAPTER 9 – ATTACHMENTS 
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1. GENERAL INFORMATION 
1.1 INTRODUCTION 

 

NOTE 

MORELLO GIOVANNI S.r.l. the machine manufacturing company, is indicated in the 
handbook with the name: Manufacturer. 

 

 

NOTE 

The Company purchasing the machine is indicated in the handbook with the name: 
Customer. 

The manufacturer recommends a training course for personnel responsible for operating and maintaining 
the machine to increase familiarity and know-how of the various procedures. 

This manual contains the features, performances, instructions for use and the references to the preventive 
and remedial operations of the machine. 

The manufacturer compels the personnel in charge of operating and maintaining the machine, as 
well as the personnel in charge of transport and possible assembly operations, to read this 
document. 

This document is the Use and Maintenance handbook for the: 

SELF-PROPELLED ELECTRONIC TROLLEY WITH TYRES AGV MODEL SGAE VC P 40/2 - AGV WITH 
GROUND OPERATOR 

and has been drawn up in compliance with machines directive 2006/42/CE. 

The Use and Maintenance Handbook is to be considered an integral part of the machine and is to be kept 
until final dismantling. It is to be kept by the person in charge of the machining service after the final 
installation. 

 

1.2 SERVICE DEPARTMENT 
For technical assistance, contact the manufacturer: 

Morello Giovanni S.r.l. 
Head Office and Factory: 

Lungo Dora Colletta 85/A 

10153 – Torino (Italy) 

TEL. 011.248.05.69  

TEL. / FAX. 011.85.00.85 

E-mail: info@morellogiovanni.it 

Site: www.morellogiovanni.it 

mailto:info@morellogiovanni.it
http://www.morellogiovanni.it/
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1.3 GLOSSARY 
Emergency stop – to stop in an emergency; the purpose of this function is: 

− to avoid or reduce hazards that exist for persons, damage to the machinery or to the work in progress 
and 

− to be initiated by a single human action. 

Machinery Directive: the DIRECTIVE 2006/42/EC OF THE EUROPEAN PARLIAMENT AND OF THE 
COUNCIL on the approximation of the laws of the Member States relating to machinery. 

Command device: device inserted in a command circuit for use of the machine. 

Supplier: entity (Manufacturer, installer, system integrator) that provides equipment or services associated 
with the machine (the user can also act as a manufacturer for himself). 

Safety function: machine function, the failure of which could cause an immediate increase of risks. 

Failure: terms of the capacity of an element to perform a required function. 

Machine:  

− an assembly equipped or to be equipped with a drive system different from direct human or animal 
force, composed of parts or components, at least one of which is mobile, integrally connected together 
for a well determined application; 

− an assembly as per the first section, lacks only the elements of connection to the site of use or 
connection to the sources of energy and movement; 

− an assembly as per the first and second sections, ready for installation and that can only function after 
assembly on a means of transport or installed in a building or in a construction;  

− a group of machines, as per the first, the second and the third section, or partly completed machines, 
that to attain the same result are arranged and controlled in a manner to have an integral functioning;  

− a group of parts or components, one of which is mobile, integrally connected together for the lifting of 
weights, and having direct human forces as the only source of energy; 

Malfunctioning: inability of a machine to perform the foreseen function. 

Marking: symbol and wording for the identification of the machine, which is affixed by the Manufacturer. 

Safety measure: means that eliminate or reduce a hazard. 

Operator: person in charge of running the machine. 

Hazard: Potential source of harm. 

Qualified technician or skilled maintenance technician: the persons who have attended specialisation 
courses, vocational training, etc. and have experience regarding installation, putting into service and 
maintenance operations, repairs, transport and handling of the machine. 

Protections: protection measures that use means of protection to safeguard persons against hazards that 
cannot be rationally removed from the risks in a manner sufficiently effective by the protection measures 
integrated in the project design. 

Safety Protection: Shelter or protective device used as a safety measure for the protection of persons 
from a present or latent danger. 

Guard: physical barrier, designed as part of the machine, to provide protection. 

Fixed guard: fixed protection (for example: by screws, nuts, welding) so that it can only be opened or 
removed using tools or by removal of the means of anchorage. 
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Risk: combination of the probability of occurrence of harm and the severity of that damage. 

Residual risk: risk that remains after the protective measures have been applied. 

Transport: a set of operations designed to transfer equipment from the manufacturer to the final work 
position at the Customer’s. 

Foreseen use: use of the machine in conformity with the information provided in the instructions for use. 

User: entity using the machine and the associated electrical equipment. 

Danger zone: area within or near the machine in which the presence of an exposed person constitutes a 
risk to his health and / or safety. 
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1.4 SYMBOLS 
The manual uses a number of symbols that are meant to draw the reader’s attention and highlight some 
aspects that are particularly important. 

SYMBOL MEANING NOTES 

 
DANGER 

Indicates a hazard with risk of injury, even death, for the 
user.  

Pay close attention to text blocks indicated by this 
symbol. 

 
CAUTION 

A warning of possible deterioration or damage to the 
machine and/or equipment.  

Pay attention to the texts indicated by this symbol. 

 
WARNING 

NOTES 

Indicates a warning or note of key functions or useful 
information.  

Pay attention to the texts indicated by this symbol. 

 

ADDITIONAL 
INFORMATION 

Indicates additional information.  

This information does not have a direct influence on the 
description of a function or with the development of a 
procedure. It may be a cross-reference to other 
additional documentation, for example attached 
instructions for use manuals, technical documents or 
other sections of this manual. 
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1.5 MANUFACTURER’S ADDRESS 
For any kind of information or clarifications regarding the use, maintenance, etc., the Technical Office of 
the Manufacturer is always available to the customer requirements. 

It is appropriate that the latter puts the questions in clear, with references to this manual, always indicating 
the data shown on the identification plate of the machine in question. 

Any request for assistance, service at the client, or clarification regarding the technical aspects of this 
document should be addressed to: 

 

 

 

MORELLO GIOVANNI S.r.l. 
Lungo Dora Colletta 85/A 10153 – TORINO (TO) – ITALIA  

TEL. 011.248.05.69 – TEL./FAX 011.85.00.85  

E-mail: info@morellogiovanni.it 

Site: www.morellogiovanni.it 

 

mailto:info@morellogiovanni.it
http://www.morellogiovanni.it/
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1.6 SAFETY STANDARDS 
Prescriptions, instructions, regulations and related safety notes described in the various chapters of the 
manual are intended to define a set of behaviours and rules to be observed when performing the various 
activities that constitute the mode of intended use of the machine in order to operate in conditions of safety 
for personnel, for the equipment and the surrounding environment.  

The safety instructions are addressed to all authorized personnel, trained and authorized to perform the 
various activities and operations: 

• Transport. 

• Installation. 

• Use. 

• Management. 

• Maintenance. 

• Cleaning. 

• Decommissioning and dismantling. 

 

1.7 RESPONSIBILITY OF THE MANUFACTURER 
The manufacturer declines any liability arising from the incorrect use or misuse of the machine in question 
and from damage caused by the use of non-prescribed spare parts, by maintenance not carried out properly 
and by tampering with circuits, components, and system software. 

The responsibility for what concerns the application of safety requirements, mentioned below, it is the 
responsibility of the technical staff responsible for the activities provided for the machine. They should 
ensure that operators, authorized to carry out the required activities, are qualified, that respect and are 
aware of the requirements contained in this document and the safety regulations of a general nature applied 
to the machine itself.  

Failure to follow the safety instructions can cause injury to persons and damage to equipment. 
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1.8 MANAGEMENT OF THE MACHINE 
The machine control is allowed only to authorized and properly trained persons, or at least with adequate 
technical expertise. 

Operators responsible for running and maintenance operations should be aware that the knowledge and 
application of safety standards is an integral part of their work. 

Operators not authorised to work on the machine are not to have access to the pushbuttons. 

Before starting the machine, do the following: 

• Read this manual carefully.  

• Know what protections and emergency stop devices are present on the system, where they are located 
and how they work. 

Do not remove, even partially, the protections, safety devices and/or warning signs applied to the machine. 
In the event of malfunction or failure of such devices, they should be immediately repaired or replaced. 

 

1.9 WARRANTY 
The manufacturer guarantees that its machines are free of manufacturing flaws for the period specified in 
the relevant terms of the contract. 

The buyer is only entitled to replacement of parts recognized as defective: the costs of packaging and 
transport, as well as any installation, are against him. In this case, must be specified: 

• Date and number of the purchase document. 

• Machine model. 

• Serial number. 

Will not be recognized claims for damages for loss of production caused by any periods of inactivity of the 
machine. 

Damages are excluded caused by improper use to the contents of this “Use Manual and Maintenance” 
which is an integral part of the machine, including the maintenance, if not conforming to the instructions 
provided. 

The warranty will not be recognized for the machines on which were performed unauthorized modifications. 
Modifications or tampering of safety devices are in every way strictly prohibited. 

If damages occur during warranty period, the warranty is valid only using original spare parts. 

Repair work may only be performed by skilled operators, who are familiar with the machine. 
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2. SAFETY 
2.1 GENERAL INFORMATION 
The Customer must provide instructions for the operators about the risks of injury, safety devices installed 
on the machine and the general rules regarding accident prevention as specified by the Community 
directives and the law of the country where the machine is used. 

The operators must know the location and operation of all the controls of the machine and its characteristics.  

Tampering, or unauthorized replacement of one or more components of the machine, the adoption of 
accessories and the use of particular parts other than those recommended may cause injury risks. 

 

DANGER 
It is absolutely forbidden to exclude/tamper with the safety devices on the machine. 
The manufacturer declines all responsibility for the safety of the machine in case of 
failure to comply with this prohibition. 

 

 

CAUTION 

It is the responsibility of the operator who uses the machine to check that during 
movement there are no objects or persons in the area. 
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 Certification of the machine 

The Machine is provided with the EC declaration of conformity to the essential safety requirements in 
accordance with Directive 2006/42/EC (annex II A) and EMC Directive 2014/30/UE. 

 

NOTE 

Any changes made to the machine immediately invalidate the CE certification issued 
by the manufacturer. 

 

 

NOTE 

The picture shown below is for the sole purpose of indicating the position of the CE 
plate, with the main machine identification data of the machine. 

1. Plate EC 

 
  

 
 
 
 

 

1 

 
Example of the EC plate 

1 
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 Foreseen and unforeseen uses 

The machine has been designed and built to handle heavy loads, distributed on the loading surface, 
according to the technical specifications indicated in this manual. It can be used indoors on a concrete or 
asphalt floor (flat, smooth and level). 

The machine is not to be used on roads (road traffic).  

Use is not possible of the machine for purposes other than those planned.  

 

DANGER 
The use of the machine for processing purposes not described in this manual is 
IMPROPER USE. The Manufacturer declines all responsibility for any damage caused 
to property and/or persons and considers annulled every kind of guarantee of the 
machinery. The manufacturer declines all responsibility in the event of tampering with 
the machine, unauthorised modifications or maintenance operations carried out by 
unskilled operators. 

 

 

DANGER 

In the event of abnormal behaviour of the machine, or lack of power, it is forbidden to 
carry out any movement because specific competence of maintenance personnel. 

 

 

DANGER 

Never climb on/transport persons on the machine. 

 

 

CAUTION 
Only one operator is required to manage the machine, who is to position as indicated 
in the paragraph “Operator workstation” and to follow the instructions as described in 
the chapter “Use”. 

 

 

CAUTION 

The use of the machine is allowed only to the experienced and qualified operator, who 
has taken full vision and awareness of this document. 
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2.2 OPERATING ENVIRONMENTAL CONDITIONS 
The machine is to be placed in an environment equipped with all safety requirements specified by the laws 
in the user country, and with adequate ventilation. 

Operating environment conditions: 

• Environment temperature ranging between 0 °C and + 30 °C. 

• Humidity: <80% (without condensation). 

 Installation of fire protection 

The machine is not equipped with its own sprinkler system. 

 Explosive atmosphere 

The machine has not been designed and built to operate in zones with explosive or partially explosive 
atmosphere. 

 Lighting  

The machine does not have its own lighting system. 

 

CAUTION 

It is the task of the Customer to provide correct lighting in the working area. 

 Vibrations 

The machine does not produce hazardous vibration to the health of the operators who work there. 

 

CAUTION 

Excessive vibration can only be caused by a mechanical failure, that is to be 
immediately reported and eliminated. 
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 Noise 

Noise measurement has been carried out in conformity with the specifications of acoustic standards. The 
typical sound data are filed by the manufacturer.  

The machine operating features are such that, with no load, the overall noise generated is less than 75 dB 
(A), measured in the workstations of the relevant operators. 

 

 

NOTE 

The sound pressure level in the actual working conditions depends on the 
characteristics and the capacity of the load. 

 

 

NOTE 

The measurement of exposure to noise levels of workers should be carried out by the 
user, in compliance with the legislation in force in your country. 

 Electromagnetic emissions 

The machine contains electronic components subject to the regulations on Electromagnetic Compatibility, 
affected by radiated and conducted emissions. 

Emission values are in accordance with regulations thanks to the use of EMC compatible components, 
suitable connections and installation of filters where necessary. 

 

CAUTION 

Any maintenance on electrical equipment made in a non-compliant manner, or wrong 
replacement of components, can impair the effectiveness of the equipment. 

2.3 DISPOSAL OF EXHAUSTED MATERIALS 
The machine generates exhausted materials (reducer oil). 

For disposal there are specific regulations in each country for the protection of the environment. 

The Customer must necessarily be aware of these regulations and must act in such a way as to comply 
with them. 

In particular, see Chapter 7 for the disposal of the materials that make up the machine. 
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2.4 DEMARCATION OF HAZARDOUS AREAS 
The dangerous zones of the machine are segregated by fixed guards. Access to these zones is exclusively 
for maintenance operations, and to be carried out as indicated in this manual. 

The following drawing shows the hazardous zones near the machine following its movement. 

 

  

View of the machine from above 

 

 Dangerous zone 

 

Forward 



 

SELF-PROPELLED 
ELECTRONIC TROLLEY WITH TYRES AGV  

Serial number 2423 
 

Rev.00 2-7 
 

2.5 OPERATOR WORKSTATION 
Manual mode 

To run the machine, only one operator is required who is to position lateral to it, in the direction of travel, 
so as to have a complete view of the surrounding handling area, always remaining at a safe distance 
(Figure A). The operator must always stay out of the laser scanners' areas of operation. 

 
Operator work station (with shoulder strap push-button panel) 

 Machine direction of travel 

 

 

 

                             
                

 

 

 

 

     
      

 

Figure A - Image for illustrative purposes 

 

CAUTION 
In the case of bulky loads, which limit the operator’s view, the operator must be 
positioned frontally in the direction of travel (always at a safe distance), so as to have 
a complete visibility of both sides of the machine (Figure B). 

The operator must always remain outside the laser scanners' operating areas. 

 

 

 

 

                      

 

 

 

      

 

Figure B - Image for illustrative purposes 
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Automatic mode (AGV) 

Only one operator is required to operate the machine, who must stand near the control desk located on the 
machine and select the machine's destination station. 

 
Operator work station (Control panel) 

 

 

 

 

 

CAUTION 

The control panel is removable. Position it inside the machine perimeter to enable 
machine movement. 

 

 

CAUTION 

It is the responsibility of the machine operator to check that the area is clear of people 
and objects before sending the machine to its destination station. 
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2.6 SAFETY DEVICES 
The machine is equipped with the following safety devices: 

DEVICE TYPE FUNCTION 

Power-on key selector switch   To prevent machine movement. 

Emergency button/s  Emergency stop of the machine. 

Retained action movement system Stops machine movements if the control is released. 

Fixed protections Segregation of machine hazardous zones. 

Laser scanner Slowing down and stopping the machine in case of 
interception of the intervention areas. 

Visual and acoustic signalling systems It indicates when the machine is in motion.  

Safety circuits Cuts-out the electric power supply in the case of overload 
or short circuit. 
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 Power-on key selector switch 

Function: To prevent machine movement. 

Characteristics and 
methods: 

The machine electric power is disconnected by turning the “power-on key 
selector”, on the electric panel to position (0), and removing the key.  

Subsequently disconnect the machine plug from the battery socket to cut out the 
power supply.  

 

 

 

CAUTION 

For maintenance, disconnect the battery, removing the machine power supply plug 
from the battery socket. 

1. Power-on key selector switch 

2. Machine power supply plug  

3. Battery socket  
 
 

 
 
 
 
 
 

     

1 
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 Emergency button/s 

Function: Immediate machine stoppage. 

Characteristics and 
methods: 

Press this button in a hazardous situation to safeguard the operators and/or the 
machine. 

Pressing this button (1) cuts-out the power supply of the motors, stopping 
machine movements.  

If pressed, the emergency button remains in low position. To reset, turn it 
clockwise. 

The emergency buttons are placed on the machine and on the control button. 

 

 

CAUTION 

In case of maintenance is not enough to intervene on emergency button for cutting 
energy of the machine.  

 

 

CAUTION 

The emergency buttons need periodic checks to verify their correct operation. 

1. Emergency button on the machine 

2. Emergency button on control panel 
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 Retained action movement system 

Function: Machine movement, with presence of operator. 

Characteristics and 
methods: 

For moving the machine in manual mode, there are levers on the wire control 
panel with maintained action. 

If the lever is released, the respective movement is stopped. 

 

 

CAUTION 

For correct use of the shoulder strap pushbutton panel the operator has to position as 
indicated in the paragraph “Operator Work Station”. 

1. Maintained action lever 

 
 
 

  
Shoulder strap pushbutton panel  

 
 
 

1 1 
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 Fixed protections  

Function: Segregation of machine hazardous zones. 

Characteristics and 
methods: 

The protections are fixed (casings) and firmly secured to the structure by screws 
that require a specific tool for removal. 

These protections are not controlled, and removal is only to take place for 
maintenance operations, with the machine energy source disconnected and cut-
out.  

 

 

CAUTION 

The Manufacturer shall not be held liable if the machine is set in function without the 
protections. 

1. Machine frame 

2. Example of fixed protection in smooth sheet steel  

3. Example of fixed protection in grilled sheet steel 
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 Laser scanner 

Function: Slowing down and stopping the machine in case of interception of the intervention 
areas. 

Characteristics 
and methods: 

Two pairs of laser scanners are installed on the machine, one (1) with the function of 
detecting obstacles on the ground and a second one (2) directed upwards to detect 
any obstacles at height. 

Each laser scanner is protected by special steel covers (3). 

Each of these devices is programmed with two areas of operation: 

• Deceleration area (GREEN): the machine decreases its speed.  

• Stop area (RED): the machine stops immediately.  

 

  
Laser scanner position 
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Below are diagrams of the laser scanner intervention areas (elevations in mm). 

 

 

LASER SCANNER (1) STRAIGHT STRETCH 

 
 

LASER SCANNER (2) 

 

 
Image for illustrative purposes 

Scanner intervention area (2) up 
to scanner slowdown area (1) 



SELF-PROPELLED 
ELECTRONIC TROLLEY WITH TYRES AGV  
Serial number 2423  

 

2-16 Rev.00 
 

 

 

ADDITIONAL INFORMATION 

For more information, please refer to the attached laser scanner manual. 

 

 

CAUTION 

The beam interceptor must not be used to lock the machine for maintenance.  

Any tampering with the devices involves a possible risk. 

 

 

CAUTION 
The protection of personnel involved in the operation and maintenance of the machine 
is not guaranteed if the laser scanners are not used in accordance with the relevant 
manual. 
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 Visual and acoustic indications  

Function: Visual and acoustic signalling of moving machine. 

Characteristics and 
methods: 

The machine has four lamps and a buzzer that activate when it is in motion. 

1. Indication lamp  

2. Buzzer 
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 Safety circuits 

Function: To control electric circuits and interrupt electric supply before hazardous 
overloads/short circuits are generated. 

Characteristics and 
methods: 

If an overload or short circuit occurs, the fuses installed inside the electric panel 
cut out the power supply to the circuits and immediately stop the machine. 

 

 

ADDITIONAL INFORMATION 

For information on the location of the fuses refer to the wiring diagram with its bill. 
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2.7 PERSONAL PROTECTIVE EQUIPMENT 
The machine operator is to use the personal protection devices to reduce the possibility of risks to a 
minimum. 

 

DANGER 
The clothing of those who work or perform maintenance on the machine must comply 
with the essential safety requirements set by EU Directives and laws in the country 
where the machine is used. 

 

 

DANGER 
During the operations of management and maintenance, personnel should wear 
appropriate work clothing so as to prevent the occurrence of accidents. 
To avoid mechanical risks, such as dragging, entrapment, etc., keep hair gathered up 
and do not wear bracelets, wrist-watches, rings or chains. 
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2.8 RESIDUAL RISKS 
 General information 

In the design phase have been assessed all zones or high-risk parts and were taken as a result all 
necessary precautions to avoid risks to persons and damage to machine components. 
 

 

NOTE 
Periodically check the operation of all safety devices. 
Do not dismantle the guards on the machine. 
Do not insert foreign objects and/or equipment in the machine movement area. 

 

 Residual risks 

After carefully examining all possible machine risks, all the necessary solutions have been applied to 
eliminate the risks and limit hazards for exposed persons.  

In spite of all the precautions applied, some risks that cannot be eliminated remain on the machine 
indicating the applied precautions (warning plates) in the zones involved. 

• Crushing of lower/upper limbs hazard near the wheels  

This hazard is present when resetting laser scanners with the "SAFETY OFF" mode active. 

The operator in charge of the machine is to remain at a safe distance from the machine and always 
have a complete view of the area, checking there is nobody in the zone during movement. 

 

CAUTION 

As a precautionary measure for safety purposes, you need to periodically check 
regular operation of the safety devices.  

 

 

CAUTION 

Never make any type of modification, to avoid creating additional unforeseen hazards 
and risks. 
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 Plates on the machine 

The Manufacturer has installed a series of plates on the machine, defined in compliance with the European 
standards regarding graphic symbols to be used. The plates in question are located in a prominent position 
on the machine. 

The maintenance service is required to immediately replace all the plates which, due to wear, they should 
become illegible. 

 

CAUTION 
It is absolutely forbidden to remove the warning notices on the machine.  
The manufacturer declines all responsibility for the safety of the machine in case of 
failure to comply with this prohibition. 

 

 

ADDITIONAL INFORMATION 

For information on the warning plates installed on the incorporated parts of the 
machine, consult the specific manuals. 
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PLATES ON THE MACHINE 

Plate 1 

 

Hazardous electric voltage 

Plate 2 

 

Upper and lower limbs crushing hazard 

Plate 3 

 

Do not carry out maintenance with equipment powered. 

Plate 4 

 

Do not clean, oil, grease, repair or adjust moving parts by hand 

Plate 5 

 

Do not remove safety devices 

Plate 6 

 

Do not climb on the machine 

Plate 7 

 

Do not extinguish fires with water 

Plate 8 

 

It is compulsory to wear protective gloves 

Plate 9 

 

Obligation to read the user and maintenance manual 
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3. GENERAL DESCRIPTION  
The machine has been designed and built to handle heavy loads, distributed on the loading surface, 
according to the technical specifications indicated in this manual. It can be used indoors on a concrete or 
asphalt floor (flat, smooth and level). 

3.1 LAYOUT 

N. DESCRIPTION 

1 Load support crossbar 

2 Machine lifting point 

3 Running direction plate 

4 Laser scanner 

5 Smooth carter 

6 Grilled casing 

7 Battery 

8 Shoulder strap push-button panel connection socket 

9 Extractable control pulpit 

10 Indication lamp 

11 Electrical panel 
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9 6 
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N. DESCRIPTION 

12 Emergency button 

13 Tilting rear axle 

14 Charging pad 

15 Rigid front axle 

16 Transponder reading sensor (TAG RFID) 

17 Inductive cable reading sensor 

18 Shoulder strap push-button panel 
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13 

14 

15 

12 

 

16 17 



 

SELF-PROPELLED 
ELECTRONIC TROLLEY WITH TYRES AGV  

Serial number 2423 
 

Rev.00 3-3 
 

3.2 TECHNICAL DATA 
The following table contains the main machine data. 

GENERAL 

Machine weight Approx. 4.500 kg 

Maximum working load (WLL) 40 t distributed  

Machine dimensions Approx. 4.700 mm x 2.000 mm 

Height of load bearing crossbars 950 mm approx. from ground 

Maximum permissible gradient Approx. 2 % 

Emergency buttons 1 on the shoulder strap push-button panel + 6 on the 
machine 

Movement indicators Acoustic and lights 

Machine lifting points 4 

Frame Steel 

Loading bed Smooth steel sheet + 8 wooden crossbars 

Transmission Electro-mechanical 

Translation  Adjustable electronic 

Steering Electric 

Type of steering Vault corrected in the centre 

Steering angle Approx. ± 35° 

Axes  2 

Steering axes 2 

Wheels  4 

Type of wheels Polyurethane Ø 500 x 300 mm 

Traction motors 4 electric motors Brushless 3 kW 48 V 2.300 rpm 

Maximum speed 30 m/min. approx. at full load level 

Service brake Negative electrical 

Parking brake Negative electro-mechanical 

Control modes Manual (shoulder strap push-button panel) 

Automatic (Pulpit on board) 

Semi-automatic (shoulder strap push-button panel) 

AGV riding modes Inductive cable embedded in flooring 
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NOTE 

The data contained in the tables above may vary, therefore, for more precision or 
verification of the machine data, see the attached diagrams. 

 

 
 
 
 

POWER SUPPLY 

Type of power supply  1 Lithium Battery   

Power supply voltage 48 V  

Autonomy  Approx. 4 km 

Nominal capacity  300 Ah 

Recharging method Pad on land / on board 

Rectifier power supply voltage 460 V 60 Hz 

Recharging time - 50 % in 1 h 
- 100 % in 2÷5 h 

Weight Approx. 180 kg 

 

ADDITIONAL INFORMATION 

For further information regarding components and devices installed on the machine, 
see the relevant attachments. 
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3.3 DESCRIPTION OF GROUPS 

 

ADDITIONAL INFORMATION 

For further information regarding the separate components of the different groups, see 
the working diagrams with the relevant bills of materials. 

 Machine structure 

The machine has a frame (1) made of sheet metal 
and steel profiles and a perimeter protection guard 
made of smooth (2) and grated (3) sheet steel.  

In the upper part of the frame there is the loading 
surface, in smooth sheet steel, onto which 8 
crossbars (4) with a steel frame and wooden 
support are bolted.  

• On the loading surface there are also:N. 4 
threaded holes for inserting as many eyebolts 
(5) for lifting the machine. 

• 2 removable panels (6) for access to the 
steering encoders. 

The paintwork is painted RAL 5009 blue.  

A static discharge chain is mounted at the front. 

 

 

Painting the machine 

 

Front 

 

Rear  
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 Wheels group 

The machine is driven by four wheels (1), mounted 
in pairs on two axles. 

Each wheel has a steel core and polyurethane 
tread. 

The rear wheels are mounted on a pivoting axle 
(2). This axle is attached by means of a spindle (3) 
to a fifth wheel (4), which enables it to be steered. 
The pivoting axle ensures that all wheels are in 
contact with the ground, thus ensuring better 
traction and correct load distribution. 

The pair of front wheels is mounted on a rigid axle 
(5). The axle is attached by means of a spindle (6) 
to a fifth wheel (7), which enables it to be steered. 

 

 

 

 

 

 

Front axle  

 

Rear axle  
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 Steering  

Electric steering is controlled by software. The 
steering is corrected at the centre of the machine: 
the wheels converge at a single point in 
accordance with the angle set by the operator.  

Both axles are steered. They steer via the 
difference in revolutions of the drive motors. 

The steering angle of each axle is read by an 
encoder (1). 

To ensure the safety of the machine, there are two 
types of limit switches in the event of encoder 
failure (the first is electrical (2) and the second 
mechanical (3)). 

 

 

 

 

 

 

 

  
  

Centre-corrected vaulting 
 

 
 

Rear axle 

 

 

Front axle 
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 Traction and braking  

Traction is exerted on each wheel by means of an 
electric motor (1) of 3 kW and a chain (2) on a 
pinion (3) and crown (4). Transmission is by means 
of a reduction gear (5) with helical teeth. 

The electronic translation system allows gradual 
acceleration and deceleration ramps, millimetric 
movements and uniform speed variations. 

The tension of the drive chain can be adjusted by 
means of screws (6). 

Operating braking is achieved by negative torque 
on the traction motors.  

Parking braking is achieved by negative 
electromagnetic brakes mounted on the traction 
motors. 

 

 

 
 

Front axle transmission system 
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 Laser scanner 

Two pairs of laser scanners are installed on the 
machine, one with the function of detecting 
obstacles on the ground and a second oriented 
upwards to detect any obstacles at height. 

Each laser scanner (1) is protected by special steel 
covers (2). 

There are two intervention areas: 

• Slowdown: If an obstacle is detected in this 
area, the machine slows down. 

• Stop: if an obstacle is intercepted in this area, 
the machine stops immediately. 

 

Laser scanner position for ground obstacles 

 

Laser scanner position for height obstacles 

 

 
 1 2 
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 Power supply 

The machine is powered by a lithium battery (1), 
contained in a suitable metal box. The latter is 
equipped with special guides for insertion into the 
Machine frame. 

The socket (2) of the battery is located on the 
support in front of the battery. It is connected to the 
plug (3) of the machine for its power supply. 

The battery is recharged via the runner (4), which 
is attached to an electric actuator (5). At the 
charging station the runner (4) is lowered until it 
comes into contact with the rectifier runner, which 
is embedded in the floor.  

 

 

Battery charging diagram 
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 Light and acoustic signals 

A signal lamp (1) is installed on each side of the 
machine. 

This device activates, together with a buzzer (2), 
during machine movement. 

There is a horn that the operator can use to warn 
that the machine is passing. 

 

 

 

 

 

 

 

Lamp  

 

Buzzer / Horn 
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 Modes of operation 

The machine has three operating modes. 

Manual 

Machine movements are controlled via the wired 
control panel.  

There are two sockets (1) on the machine for 
connecting the wired control panel. 

Automatic (bi-directional AGV) 

The machine is equipped with a bidirectional 
automatic guidance system within a predefined 
area. 

The operator selects the destination station from 
the control desk (2) located on board. The machine 
moves autonomously, following a predetermined 
route. 

The control panel is removable. The "not 
withdrawn" position is detected by an inductive 
sensor (3). If the pulpit is pulled out, movement of 
the machine is prevented. 

Semiautomatic 

The machine's movements are managed via the 
wired control panel, with the exception of steering, 
which is managed automatically by following the 
path identified for automatic mode.  

 

 

 

 

 

  

Shoulder strap push-button panel  

 

Control pulpit on board the machine 

 

 

CAUTION 

Only one operator is required to operate the machine, who must position himself as 
indicated in the paragraph "Operator's position". 

1 

2 
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 Driving sensors in AGV mode 

In automatic mode, the machine follows a 
predetermined path identified by an inductive cable 
buried in the pavement. The presence of the cable 
is detected by four guide sensors (1), two for each 
axle. 

The inductive cable is connected to a frequency 
generator. 

Transponders (RFID TAGs), embedded in the 
pavement, are used to slow down and stop the 
machine at stations. The transponders are 
detected by two reading sensors (2), one for each 
axle. 

 

 

 

Transponder 

 

 

Position of cable and transponder reading sensors 

 

 

AGV operating diagram 
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 Wi-Fi communication system 

 

NOTE 

The supply includes two machines with serial numbers 2423/1 and 2423/2 with the 
same technical characteristics. 

 
The machine is equipped with two antennas (1) for 
the Wi-Fi network generated by three Access 
Points conveniently installed at the plant. 

The two machines communicate with each other 
via this network and a Siemens PLC and client, 
exchanging information on their respective 
positions, destinations and statuses. Based on this 
information, the control system decides on the 
routes to be followed and the priorities to be 
observed.      

Wi-Fi network antenna position 
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4. TRANSPORT AND STORAGE 
4.1 STORAGE 
The machine is shipped by the Manufacturer already assembled and with the battery inside already 
charged. 

The packaging does not protect the machine against external weather conditions, such as rain, snow, hail, 
etc even if it is transported in wooden cases. Therefore, if it remains exposed to weather conditions it is 
indispensable that it remains in the closed container until the final storage. 

The storage site is to be appropriate for use as a machine warehouse: closed, protected against weather 
conditions, clean and ventilated. The floor is to be able to sustain the weight of the machine. Environment 
temperature is to be between 0 ° C and + 30 ° C. 

The Manufacturer shall not be held liable for damage caused by long periods of storage or under conditions 
that differ from those indicated. 

 Storage of battery/batteries 

When not used, the battery is to be kept in a covered area that is protected against weather conditions, dry, 
free of dust and protected against frost. Inspect and recharge at regular intervals, at least weekly. Run 
complete recharging cycles before periods of long inactivity. 

 

ADDITIONAL INFORMATION 

For any other information regarding the battery, see the relevant manual attached. 

 Complementary to the machine  

The Manufacturer, as well as the delivery of the machine, also supplies: 

• N.1 Rectifier for battery recharging, complete with cables. 

• N.4 Fixed lifting eyebolts M30.  

• N.3 Access Point. 

• N.1 Frequency generator. 

• Inductive cable.  

• Transponder (TAG RFID). 

 

ADDITIONAL INFORMATION 

For further information regarding the additional devices, see the relevant 
documentation. 
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4.2 TRANSPORT 
The machine may be shipped, according to the destination, in the following ways: 

• BY SEA → The machine is enclosed in a flat-bottom case and anchored with tie-bars. The case is lined 
with tarred paper and has a hatch for Customs clearance; it also contains bags with drying salts to 
protect against humidity and salinity. 

• BY AIR → The machine is enclosed in a flat-bottom case and anchored with tie-bars. The case is lined 
with tarred paper and has a hatch for Customs clearance; it also contains bags with drying salts to 
protect against humidity and other atmospheric agents. 

• BY LAND → Land transport can be divided into two categories: 

o LONG-DISTANCE TRANSPORT the machine is covered with protective sheets, closed in a 
flat bottom wooden case and anchored on the truck loading bed with tie-bars. 
To lift the case, scrupulously follow the instructions stamped on the outside of the packaging. 
The packaging can be recovered for possible re-use, it is therefore a good rule to keep it in a 
protected place, to avoid damage that could affect the reliability. If instead it is to be disposed 
of, it is the responsibility of the Customer to dispose of it in accordance with the regulations of 
the country. 

o MEDIUM AND SHORT-DISTANCE TRANSPORT the machine is secured to a flatbed and 
covered with protective sheets. 

The anchorage points for lifting are indicated on the shipped packages. 

Furthermore, externally on the packages there are all the indications to identify the contents and for the 
safe handling: 

• Address of the receiver and the sender. 

• Dimensions (length, width, height). 

• Gross, net weight and tare. 

• Centre of gravity. 

• Notes and symbols (e.g. fragile, this way up, etc.). 

• Packing list holder label (to be contained inside each package). 
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4.3 LIFTING  
Before any handling and/or lifting operations, it is important to know the weight.   

 

CAUTION 

All handling and lifting operations are to be carried out by qualified operators, who 
know the standards regarding lifting and handling of loads, and fully observe the same. 

 

 

CAUTION 

Use suitable lifting equipment, appropriate for the weight and overall dimensions of the 
load to be handled. 

 

 

CAUTION 

Always check the correct balancing of the load. If it is unbalanced, immediately rest it 
on the ground and rearrange the slings appropriately. 

 

 

CAUTION 
When the load is lifted by more than 50 cm from the ground, the operators are to 
remain at a safe distance of more than 2 m from the perimeter. 

Breakage of a chain or an uncontrolled movement of the load is, in fact, a serious 
hazard for the safety of the operators. 

 

 Weight/s  

DESCRIPTION  WEIGHT 

Machine Approx. 4.500 kg 
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 Machine lifting  

To lift the machine, proceed as follows: 

• Make sure the loading bed is clear. 

• Insert M30 fixed eyebolt in each of the four points (1) provided on the machine. 

 

 

 

NOTE 

Before using the eyebolt, check the integrity and cleanliness of the thread. To orientate 
the eyebolts correctly, insert suitable washers. 

 

Images for illustrative purposes only 

 

• Insert suitable hooks with chains into the four eyebolts. 

• Attach the chains to the hook of the lifting gear. 

• Slowly lift the machine taking care to balance it correctly. 

• Transport is avoiding abrupt movements and keeping it as close to the ground as possible. 

• Upon arrival at destination, slowly and gradually rest it on the ground. 

• Only release the chains after the machine is resting perfectly on the ground. 

1 1 

1 1 

1.900 

1.
48

0 



 

SELF-PROPELLED 
ELECTRONIC TROLLEY WITH TYRES AGV  

Serial number 2423 
 

 4-5 
 

• Remove the eyebolts. 

Lifting diagram  
1. Lifting point the machine 

 

 

 

 

 
 

Image for illustrative purposes only 

 

 

1 
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5. INSTALLATION 
Before using the machine, the following have to be removed: 

• Any fastening restraints used for transport. 

• Protective packaging. 

5.1 INTACTNESS CHECK 
The machine has to be checked to ensure that no damage has occurred during transport. Therefore, in the 
case of accidents or if visible damage is seen (signs or traces of impact), please notify in this manner: 

• With a written notification on the Shipping Document. 

• Informing the carrier and the Manufacturer of the damage found by means of registered letter, within 
48 hours of the machine delivery. 

5.2 INSTALLATION OF THE MACHINE 
 General safety precautions 

The operations described in this chapter are to be carried out by qualified technicians. 

 

DANGER 

Make sure there is nothing around the machine that could cause interference or 
hazards for the operators. 

 

 

CAUTION 

The operators assigned to the operations described in this chapter are to be suitably 
trained, so as to avoid wrong operations that could cause damage to the machine. 

 

 

NOTE 

The machine is shipped by the Manufacturer already assembled and with the battery 
inside already charged. 

  

 

ADDITIONAL INFORMATION 

See the specific manuals for further information regarding the incorporated devices. 
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 Choice of place of use and check on requirements  

The Customer MUST provide: 

• A sufficiently large room, free of obstacles, equipped according to the safety standards in force in the 
user country.   

• Correct ventilation and lighting. 

• Appropriate lifting devices. 

• Operational spaces. 

• Passageways. 

• Escape routes. 

• A flat, level and smooth flooring, able to sustain the weight of the machine and the load on it. 
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 Installation of ground components 

The installation of the frequency generator, the inductive cable, the RFID transponders, the Access Points 
and the associated Wi-Fi network and the testing of the machine are carried out by the Manufacturer's 
technicians. 

 

NOTE 

For further information please contact the manufacturer. 

Below is the layout with the routes of the machines and their stations. 

 

Image for illustrative purposes only 

 

ADDITIONAL INFORMATION 

For more information on the routes, please consult the attached layout. 

 

 

NOTE 
The electrical connection of the frequency generator and the rectifier to the factory 
network is the responsibility of the customer. For further information, please refer to 
the attached manuals. 

 

Stopping station 
 
 
Charging station 
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5.3 CHECKS AND INSPECTIONS 
Before starting the machine, some general controls and checks have to be carried out to avoid risks or 
problems during machine operation. 

 

DANGER 

These checks and preparation for the first start-up are to be carried out by a 
specialised technician of the Manufacturer. 

 

 

CAUTION 

Before starting any movement, make sure there are no anomalies to avoid damage to 
the machine. Before deleting any fault, check the cause and remove it. 

 

 

NOTE 

The checks and inspections that follow are to be considered as routine maintenance 
operations. 

 

 

ADDITIONAL INFORMATION 

For information regarding the checks and inspections to be carried out on incorporated 
machine parts, see the specific manuals attached. 
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 Overall checks on mechanical units 

 

DANGER 
These checks and inspections are to be carried out with the machine stationery and 
energy source deactivated and cut-out. Ensure the working area is clear and free of 
obstructions. 

• Visually check the wheel groups, checking there are no mechanical faults (ovalizing, crushing, warping 
due to loads and/or foreign objects). 

• Perform a general visual inspection of the various groups that make up the machine, verifying that there 
are no particular mechanical anomalies or foreign bodies. 

• Check that all the guards are mounted correctly. 

• Check that moving parts are correctly lubricated. 

• Check correct tightness of all nuts and bolts. 

 

NOTE 

To check the tightness, see the table in the paragraph “Tightening torques” in the 
chapter “Maintenance”. 

 

 

NOTE 

If problems arise, contact the Manufacturer immediately. 
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 Electrical system check 

Proceed with a general check on the electrical system and in particular check that all the junction boxes in 
the machine are closed and all the conductors are connected.  

Main switch  

• Rotate the voltage input selector on (1) and verify the presence of voltage, by turning on the appropriate 
lamp. 

Motor/s 

• Check correct connection of the motor/s. 

Push-button panels 

• Check correct functioning of the buttons and selectors with consequent switching on of the luminous 
indicators present. 

• Check that the machine movement corresponds to the relevant control. 

Indicators, antennas and sensors 

• Check correct connection and functioning of the buzzer and the horn. 

• Check the correct connection and operation of the lamps. 

• Check the correct connection and operation of the sensors, limit switches and encoders. 

• Check that the sensors for reading the inductive cable and transponders are correctly connected and 
functioning. 

• Check that the Wi-Fi antennas are correctly connected and functioning. 

• Check the correct connection and operation of the laser scanners. 

 

ADDITIONAL INFORMATION 

For further information and details, see the wiring diagram. 
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 Checks on safety devices 

Check that the guards and the safety devices are correctly assembled and functioning. 

 

DANGER 

Machine safety cannot be ensured if safety devices are removed or tampered with. 

 

 

CAUTION 

Carry out the functional, tightness and positioning checks of the safety systems as 
indicated in chapter 2. 

 

 

NOTE 

These procedures are to be applied as normal maintenance procedures. 
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5.4 UNIVERSAL INTERNATIONAL RECYCLING 
CODES  

Symbol Code Description 
Plastics 

 

#1 PET 
or PETE 

Polyethylene terephthalate or arnite: water bottles, soft drink bottles, 
shampoo bottles 

 

#2 HDPE High-density polyethylene: containers of yogurt, detergent bottles 

 

#3 PVC Polyvinyl chloride: food containers 

 

#4 LDPE Low Density Polyethylene: frozen food bags, squeezable bottles 

 

#5 PP Polypropylene or MOPLEN: bottles 

 

#6 PS Polystyrene or Styrofoam: disposable glasses 

 

#7-#19 O Any other plastics 

Paper 

 

#20 PAP Corrugated Cardboard: boxes of furniture to assemble 

 

#21 PAP Paperboard, not corrugated: packaging of sandwiches in fast-food 

 

#22 PAP Paper: pack of fries in fast-food, newsprint, paper bags 

 #23-#39 Other types of paper 

Metals 

 

#40 FE Steel 

 

#41 ALU Aluminium: cans 

 #42-#49 Other types of metal 

Wooden materials 

 

#50 FOR Wood 

http://it.wikipedia.org/wiki/File:Plastic-recyc-01.svg
http://it.wikipedia.org/wiki/File:Plastic-recyc-02.svg
http://it.wikipedia.org/wiki/File:Plastic-recyc-03.svg
http://it.wikipedia.org/wiki/File:Plastic-recyc-04.svg
http://it.wikipedia.org/wiki/File:Plastic-recyc-05.svg
http://it.wikipedia.org/wiki/File:Plastic-recyc-06.svg
http://it.wikipedia.org/wiki/File:Plastic-recyc-07.svg
http://it.wikipedia.org/wiki/File:Recycling-Code-20.svg
http://it.wikipedia.org/wiki/File:Recycling-Code-21.svg
http://it.wikipedia.org/wiki/File:Recycling-Code-22.svg
http://it.wikipedia.org/wiki/File:Recycling-Code-40.svg
http://it.wikipedia.org/wiki/File:Recycling-Code-41.svg
http://it.wikipedia.org/wiki/File:Recycling-Code-50.svg
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Symbol Code Description 

 

#51 FOR Cork 

 #52-#59 Other types 

Textiles 

 

#60 TEX Cotton 

 

#61 TEX Jute 

 #60-69 Other textile materials. 

Glass 

 

#70 Transparent / colourless glass: water bottles 

 

#71 Green glass: wine bottles 

 

#72 Brown glass: bottles of beer 

 #73-79 Other materials in glass and cans 

Composite materials 
 #80 Paper and cardboard / various metals 
 #81 Paper and cardboard / plastic 
 #82 Paper and cardboard / aluminium: bag of packed biscuits 
 #83 Paper and cardboard / tin 
 #84 Paper and cardboard / plastic / aluminium 
 #85 Paper and cardboard / plastic / aluminium / tin 
 #86-#89 Other composed materials 
 #90 Plastic / aluminium 
 #91 Plastic / tin 
 #92 Plastic / various metals 
 #93-#94 Other composed materials 
 #95 Glass / plastic 
 #96 Glass / aluminium 
 #97 Glass / tin 

 #98 Glass / various metals 

 #99 Other composed materials 

http://it.wikipedia.org/wiki/File:Recycling-Code-51.svg
http://it.wikipedia.org/wiki/File:Recycling-Code-60.svg
http://it.wikipedia.org/wiki/File:Recycling-Code-61.svg
http://it.wikipedia.org/wiki/File:Recycling-Code-70.svg
http://it.wikipedia.org/wiki/File:Recycling-Code-71.svg
http://it.wikipedia.org/wiki/File:Recycling-Code-72.svg
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6. USE 
6.1 PUSHBUTTONS  

 Pushbutton on electric panel main 

  
Position Image  

 

IMAGE DESCRIPTION 

 

Power-on key selector switch 
Turn to position (1) to switch on the machine. 
Turn to position (0) to switch off the machine. 

 

Insertion services white luminous button 
Press to insert the auxiliary services. 

 

Voltage on white led 
When alight, it indicates the machine is powered. 

 

Battery additional time orange luminous button  
This switches on to indicate that the battery has reached approx. 30% 
autonomy. Pressing restores power to the machine for another 15 minutes, to 
be able to reach the recharging station. 
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IMAGE DESCRIPTION 

 

Red luminous generic fault button 
When alight it indicates there is a fault/emergency. 
Check the cause of the fault/emergency on the display. 

 

Ethernet connection socket for PC connection. 

 

Key-operating mode selector switch 
Select the AUTO (automatic/semi-automatic) or OPERATOR (manual) 
operating mode. 

 

Battery display 
This instrument displays battery information (remaining charge, voltage, 
amperage, etc.). Please refer to the enclosed battery manual for further 
information. 
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 Shoulder strap push-button panel 

 
 

 

IMAGE DESCRIPTION 

 

Key switch to switch hand control on  
Turn to (1) to switch the hand control on. 
Turn to (0) to switch the hand control off. 

 

SAFETY OFF button  
Press when the laser scanner is triggered, to move the machine. An 
alarm is generated if pressed for more than 60 seconds. 

 

Emergency button 
Press in the event of danger to bring the machine to an immediate stop. 
To reset it, turn it clockwise. 

 

RESET button  
Press to reset the machine's safety functions after resolving the cause of 
the fault/emergency. 

 

CLACSON button  
While the machine is in use, press to operate the horn. 
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IMAGE DESCRIPTION 

 

Steering lever LEFT / RIGHT 
Operate the lever to steer left or right.  
The lever has maintained action. 

 

FORWARD / REVERSE movement lever  
Operate the lever to move the machine forwards or backwards. The 
lever has maintained action. The travel speed is proportional to the 
pressure exerted. 

 

TRACK FORWARD / BACK LEDs 
These are used for the inductive cable search procedure. 
When the antenna detects the cable, the respective LED lights up.  

 

Green indicator light  
When lit, it signals that the hand control is switched on. 
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 Command panel on board 

  
Position Image 

 

IMAGE DESCRIPTION 

 

Luminous green mission start button  
Press, after selecting the station, to send the machine to the chosen 
station. 
If the mission is paused, press to resume the mission. 

 

Black mission stop button 
Press once to pause the mission or twice to cancel it. 

 

Operating mode selector switch 
Select the AUTO (automatic) or SEMI-AGV (semi-automatic) operating 
mode. 

 

 

CAUTION  
The pulpit is removable. Machine movement is only enabled with the pulpit inserted 
inside the machine profile, as shown in the following image. 
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6.2 VISUAL AND ACOUSTIC INDICATIONS 
The following visual and acoustic indication devices are installed on the machine: 

1. Indication lamp  

2. Buzzer  

 
 

 
 
 
 

 

   
 

SIGNALLING DESCRIPTION 

FIXED GREEN LIGHTS Machine stopped and ready. 

FLASHING YELLOW LIGHTS Machine in motion. 

FIXED RED LIGHTS An alarm is present. 

FLASHING RED LIGHTS A warning is present. 

ALTERNATING YELLOW AND 
RED LIGHTS Machine in motion (override function selected). 

ALTERNATING GREEN, YELLOW 
AND RED LIGHTS Battery charging in progress. 

BUZZER Machine in motion. 

1 

 
 

2 

 
 
 

1  

2 

1  

1  

1  
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6.3 VIDEO PAGES 
There is an LCD display on the control desk to display information about the machine and operate it in AGV 
mode. 

 Main page 

 
 

1. This area shows the machine route and stations, the machine identification number and the direction 
of travel. The blue rectangle shows the position of the machine on the route. 

Position BC (BATTERY CHARGING): battery charging station (the indicator is yellow if there is a 
machine in the station or grey if the station is free). 

2. Destination selection field: 

• SELECT DESTINATION: Enter the number of the destination station. Tapping the white box opens 
a window with the numeric keypad. 

• CONFIRM DESTINATION: press to confirm the station entered. 

• NOT CONFIRMED: Indicates that the destination station has yet to be confirmed. 

• CONFIRMED: Indicates that the destination station, shown in the right-hand box, has been 
confirmed. 

• LAST STATION: Shows the last station the machine passed over. 

• ACTUAL STATION: Shows the station where the machine is located. 

• LAST DESTINATION: Shows the departure station. 

• ACTUAL DESTINATION: Shows the arrival station. 

• STOP AT NEXT STATION: In semi-automatic mode press this button to stop the machine at the 
first station reached. This operation is necessary for switching to automatic mode (in this mode the 
mission must always start at a station). 

• MISSION RUNNING: mission in progress. 

 

1 

2 

3 

4 

5 

6 

3 7 

8 
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• MISSION PAUSED: Mission paused. Press START MISSION to resume the mission. Press STOP 
MISSION again to cancel the mission. 

3. Press the button to open the respective page. 

4. Press CONFIRM RECHARGING to select the mission that takes the machine to the charging station 
chosen by the system and indicated in the box.  

5. Information on the status and arrival station of the second machine is shown in this area. 

6. BDI: percentage of remaining battery charge. 

EXTRA TIME: time remaining for the activated extra time function. 

7. Press to restore the machine's safety functions after resolving the cause of the fault/emergency. 

8. WARNING! OVERRIDE ACTIVE: The OVERRIDE function has been activated to allow the machine 
to perform missions. 

 

CAUTION 

It is the responsibility of the operator using the machine (example: 2423 / 1) to check 
the absence of the second machine (example: 2423 / 2) on the route to be taken, 
before proceeding with the handling. 
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 Information page 

 
 

1. This area shows the operating mode active on the machine. 

2. This area shows the layout of the machine with the status of the laser scanners, the value (in black) 
of the axis steering angle and the value (in blue) of the antenna offset from the inductive cable. Also 
shown for each axis is the number of the last TAG detected and the TAG on which it is currently 
located.  

3. This area shows the operating mode active on the second machine, its status information and the 
target station. 

1 

2 

3 



SELF-PROPELLED 
ELECTRONIC TROLLEY WITH TYRES AGV  
Serial number 2423  

 

6-10 Rev.00 
 

 Options Page 

 
1. In this area, the steering angle of the respective axis can be displayed in white boxes. Press the 

respective ZERO button to reset the steering encoder to zero (function under password). 

2. Options area (functions under password): 

• OVERRIDE OTHER TROLLEY: When the machine does not know the position of the second 
machine (e.g. machine off, etc.) the mission cannot be executed. 

The OVERRIDE function virtually eliminates the other machine from the route, allowing missions 
to be carried out. The active function is indicated by the YELLOW / RED flashing of the warning 
lamps on board the machine. 

 

CAUTION 

It is the responsibility of the operator using the machine, with the OVERRIDE function 
active, to check the absence of the second machine on the route to be travelled, before 
proceeding with the assignment of a mission. 

• BYPASS HMI PANEL: allows the machine to be operated even with the on-board control panel in 
the extracted position. 

• ENABLE BATTERY CHARGING #: this option allows the charging station to be included or 
excluded. 

3. Press to enter the protected area. The following login window is displayed. 

 

 

NOTE 

For access credentials to the protected area, contact the manufacturer. 

1 2 

3 
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 TAG Layout Page 

This page shows the route of the machines with the existing stations, TAGs and their codes (1). Following 
the procedure (2) it is possible to code new TAGs in case of replacement (function under password). 

 
 

 

NOTE 

For more information contact the manufacturer. 

 

1 

2 
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 Drive Information Page  

This page shows information on drives and motors. 
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 Active Alarms Page 

This page shows the list of active alarms. Pressing HISTORY shows the history. 
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 Alarm History Page 

This page shows the alarm history. Pressing ALARMS shows the list of active alarms. 
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6.4 ALARMS     
A list follows of possible alarms that may be shown on the display of the electric panel. 

 

CAUTION  

All the operations to be carried out to reset/solve the fault are to be carried out by a 
specialised technician. 

 

 

NOTE 

For further information and details regarding how to solve faults that could occur, 
contact the Manufacturer.  

 
 

ALARM DISPLAYED CAUSE ACTION 
Emergency  Emergency circuit has 

activated. 
Remove the cause of the error or the 
hazard and reset the emergency.  
SPECIALISED TECHNICIAN: 
Check electrical continuity of the 
emergency circuit and correct 
functioning of the emergency 
devices.  

Emergency stop - Cabled controller 

Emergency stop - Trolley push button 

Inverter Fault Drive Motor Front Right 
(code) 

Inverter fault.  SPECIALISED TECHNICIAN: 
Make sure the battery is charged. 
Check that the inverter protection 
fuses are intact. 
Check that the relevant motor is not 
blocked or impeded. 
Check that there is voltage on the 
auxiliary circuits (24 Vdc). 
Check drive alarms through the 
control desk or the configuration 
software. 

Inverter Fault Drive Motor Front Left (code) 

Inverter Fault Drive Motor Rear  Right 
(code) 

Inverter Fault Drive Motor Rear Left (code) 

Battery low Battery flat. Recharge the battery. 

Too much time mantaining SAFETY OFF  The time limit for the activated 
function has been reached. 

Release the SAFETY OFF button. 

Front axis - Double overrun LS The two limit switches are 
engaged simultaneously. 

SPECIALISED TECHNICIAN: 
Check the correct functioning of the 
limit switches. 
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ALARM DISPLAYED CAUSE ACTION 
Rear axis - Double overrun LS 

Front axis Steering encoder not connected 
or defective 

The value read by the 
encoder is not valid or 
consistent. 

SPECIALISED TECHNICIAN: 
Check the correct functioning and 
connection of the encoder. 

Rear axis Steering encoder not connected 
or defective 

Profinet network - One node in fault Profinet network anomaly. SPECIALISED TECHNICIAN: 
Check if Profinet nodes are powered 
and not in alarm condition. 

Profinet Network -  Front Laser scanner in 
fault 

Laser scanner anomaly. SPECIALISED TECHNICIAN: 
Check whether the laser scanners 
are at fault. Contact the manufacturer 
for more information. 

Profinet Network -  Rear Laser scanner in 
fault 

Profinet Network -  Wire antenna Front 
Forward in fault 

Fault in the inductive cable 
reading antenna. 

SPECIALISED TECHNICIAN: 
Check whether the antenna is at 
fault. Contact the manufacturer for 
more information. 

Profinet Network -  Wire antenna Front 
Backwards in fault 

Profinet Network -  Wire antenna Rear 
Forward in fault 

Profinet Network -  Wire antenna Rear 
Backwards in fault 

Profinet Network -  Front RFID reader 
antenna in fault 

TAG reading antenna fault. SPECIALISED TECHNICIAN: 
Check whether the antenna is at 
fault. Contact the manufacturer for 
more information. 

Profinet Network -  Rear RFID reader 
antenna in fault 

Profinet Network -  Front steering encoder 
in fault 

Steering encoder fault. SPECIALISED TECHNICIAN: 
Check whether the encoders are at 
fault. Contact the manufacturer for 
more information. 

Profinet Network -  Rear steering encoder in 
fault 

CM_CAN 1 CanBus Drive: Module not 
correctly configured 

CAN message reception fault 
from the inverter. 

SPECIALISED TECHNICIAN: 
Check whether the inverter is at fault. 
For more information, contact the 
manufacturer and consult the device 
manual. CM_CAN 1 CanBus Drive Module: All 

foreseen messages not completely received 
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ALARM DISPLAYED CAUSE ACTION 
CM_CAN 1 CanBus Drive: Module Bus-off 

Assisted driving: Track lost going forward - 
Reset 

Error in reading the inductive 
cable. 

Make sure the machine is correctly 
positioned on the inductive cable and 
reset the error. 

Assisted driving: Track lost going 
backwards - Reset 

Assisted driving: end of track going 
backwards 

The machine has reached the 
end of the route. 

Move the machine in the opposite 
direction. 

Assisted driving: end of track going forward 

Assisted driving: Stop at next station 
reached 

The machine reached the first 
available station. 

It is now possible to switch to 
automatic mode. 

AGV Mode: PB Abort mission pushed The mission stop button is 
pressed. 

Check the status of the button. 

AGV Mode: Other trolley is not at a station: 
Move it or override 

The other machine is in  
unknown position. 

Move the other machine  
to a station. 

AGV Mode: Mission paused: Push Start or 
Stop 

The mission is pending. Press start to start the mission or 
stop to cancel it. 

AGV Mode: First mission must start from a 
station 

AGV mode was selected, but 
the machine is not positioned 
on a station. 

Place the machine on a station. 

AGV Mode: Charging mission must start 
from a station 

The recharging mission has 
been selected, but the 
machine is not located on a 
station. 

Place the machine on a station. 

AGV Mode: No Charging station available Charging stations are not 
available or are occupied. 

Free a station or  
enable it, if possible. 

AGV Mode: Mission refused-Destination 
busy 

The mission was refused 
because the destination 
station is busy. 

Change destination or  
free the station. 

AGV Mode: Mission refused-Same 
destination of other trolley 

The mission was rejected 
because the same destination 
was assigned to both 
machines. 

Change destination. 

AGV Mode: Mission refused-Station 9 not 
accessible 

The mission was refused 
because the station is not 
accessible. 

Change destination  
or release station 8. 

AGV Mode: Mission refused-Station 2 not 
accessible 

Change destination  
or release station 3. 
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ALARM DISPLAYED CAUSE ACTION 
AGV Mode: Mission refused-Trolley 
stopped in station 8 

Machine in station 9 and 
blocked by the other machine. 

Release station 8. 

AGV Mode: Mission refused-Trolley 
stopped in station 3 

Machine in station 2 and  
blocked by the other machine. 

Release station 3. 

AGV Mode: Mission refused-Station not 
existing 

The mission was rejected 
because the station does not 
exist. 

Select an existing  
existing station number. 

AGV Mode: Mission refused-Trolley already 
on deviation 

The destination is located  
on the other route. 

Change the destination or move  
the machine in semi-automatic mode. 

Assisted driving: Destination station missed 
going FW 

During a forward mission, the 
destination tag was not 
detected. 

Check the presence and  
correct functioning 
of the undetected tag. 

Assisted driving: Destination station missed 
going BW 

During a reverse mission, the 
destination tag was not 
detected. 

Front Axis Right Motor Inverter Alarm: Drive 
off or CAN fault 

Inverter malfunction. SPECIALISED TECHNICIAN: 
Check whether the inverter is at fault. 
Contact the manufacturer for more 
information. 

Front Axis Left Motor Inverter Alarm: Drive 
off or CAN fault 

Rear Axis Right Motor Inverter Alarm: Drive 
off or CAN fault 

Rear Axis Left Motor Inverter Alarm: Drive 
off or CAN fault 

Asse Front - CW Overrun The limit switch is engaged. Steer the wheels in the opposite 
direction. 
SPECIALIST TECHNICIAN: 
Check the correct functioning of the 
limit switches. Front Axis - CCW Overrun 

Rear Axis - CW Overrun 

Rear Axis - CCW Overrun 

HMI panel open The command panel is pulled 
out. 

Insert the panel inside the machine in 
order to move the machine. 

Front Laser Scanner for suspended loads: 
Support not closed 

The proximity sensor does 
not detect the front laser 
scanner holder. 

Check that the front laser scanner 
holder (height obstacle detection) is 
correctly positioned.  
Check the functionality and correct 
connection of the sensor. 
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ALARM DISPLAYED CAUSE ACTION 
Laser scanner FRONT SuspLoads 
interference: Push "RESET" 

The stop area of the laser 
scanner was intercepted. 

Clear the area by removing the 
obstacle present and reset the alarm. 

Laser Scanner FRONT SuspLoads: internal 
defect 

Laser scanner anomaly. Consult the manufacturer. 

Laser Scanner FRONT SuspLoads: Dirty 
lens ALARM 

The laser scanner lens is 
dirty. 

Clean the lens properly. See the 
device manual for information. 

Laser scanner REAR SuspLoads 
interference: Push "RESET" 

The stop area of the laser 
scanner was intercepted. 

Clear the area by removing the 
obstacle present and reset the alarm. 

Laser Scanner REAR SuspLoads: internal 
defect 

Laser scanner anomaly. Consult the manufacturer. 

Laser Scanner REAR SuspLoads: Dirty lens 
ALARM 

The laser scanner lens is 
dirty. 

Clean the lens properly. See the 
device manual for information. 

Laser Scanner FRONT SuspLoads: Dirty 
lens WARNING 

The laser scanner lens is 
dirty. 

Clean the lens properly. See the 
device manual for information. 

Laser Scanner REAR SuspLoads: Dirty lens 
WARNING 

The laser scanner lens is 
dirty. 

Clean the lens properly. See the 
device manual for information. 

Laser scanner FRONT interference: Push 
"RESET" 

The stop area of the laser 
scanner was intercepted. 

Clear the area by removing the 
obstacle present and reset the alarm. 

Laser Scanner FRONT: internal defect Laser scanner anomaly. Consult the manufacturer. 

Laser Scanner FRONT: Dirty lens ALARM The laser scanner lens is 
dirty. 

Clean the lens properly. See the 
device manual for information. 

Laser scanner REAR interference: Push 
"RESET" 

The stop area of the laser 
scanner was intercepted. 

Clear the area by removing the 
obstacle present and reset the alarm. 

Laser Scanner REAR: internal defect Laser scanner anomaly. Consult the manufacturer. 

Laser Scanner REAR: Dirty lens ALARM The laser scanner lens is 
dirty. 

Clean the lens properly. See the 
device manual for information. 

Laser Scanner FRONT: Dirty lens 
WARNING 

The laser scanner lens is 
dirty. 

Clean the lens properly. See the 
device manual for information. 

Laser Scanner REAR: Dirty lens WARNING The laser scanner lens is 
dirty. 

Clean the lens properly. See the 
device manual for information. 
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6.5 CHECKS PRIOR TO MACHINE OPERATION 
Before operating the machine, the operator must: 

• Check that there are no foreign bodies attached to the wheels and that they are not deformed. 

• Check the correct functioning and positioning of the safety devices present. 

• Check that the machine is not in a maintenance/cleaning state. 

• Check that all guards are correctly fitted. 

• Check the correct functioning of the limit switches / sensors. 

• Check the correct functioning of the control devices. 

• Check the correct insertion of the machine's power plug into the battery socket. 

• Check that the wired hand control connector is correctly inserted in the socket on the machine (if used). 

• Check that the battery charge level of the machine is sufficient. 

• Check that there are no fault signals. 

• Check that the control cabinet doors are properly closed and locked and that there are no damaged or 
loose components on the push buttons. 

• Reset all emergency buttons on the machine, if pressed. 

• Check that the frequency generator is powered. 
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6.6 MACHINE FUNCTIONING 
 Battery connection 

Before starting the machine, insert the machine's power plug (1) (coming out of the electrical cabinet) into 
the socket (2) on the battery. 

   

 

DANGER 

Before carrying out handling operations, ensure that no obstacles are in the vicinity of 
the machine and that no persons are in the danger zone. 

 

 

CAUTION 

It is forbidden to have the machine operated by unqualified and authorised personnel. 

 

 Selecting the operating mode 

The machine has three operating modes: 

• Automatic AGV (“AUTO”). 

• Semiautomatic (“SEMI-AGV”). 

• Manual (“OPERATOR”). 

Selection is by means of the selector switch on the control panel and the selector switch on the pull-out 
pulpit. 

 

1 

2 
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 AUTOMATIC (AGV) Mode 

To use the machine in automatic mode, proceed as follows: 

• Ensure that the machine is correctly positioned on the path identified by the inductive cable (if not, see 
the positioning procedure in this chapter). 

• Electrical panel: 

− Insert the key into the voltage on selector switch and turn it to position (1). The voltage on LED 
lights up. 

− Insert the key into the operating mode selector switch and choose the "AUTO" mode. Remove the 
key and store it properly. 

• Command panel: 

− Turn the operating mode selector switch to 'AUTO'. 

• Electrical panel: 

− Press the service button. The internal LED lights up steadily. 

The machine is now ready to receive and execute missions assigned to it by the operator via the command 
desk.  

To assign a mission, position yourself at the command desk and proceed as follows: 

• Pull out the control pulpit, using the handle provided. 

• Assign the mission via the appropriate video page. 

• Insert the pulpit into the machine. 

• Press the green mission start button. 

 

NOTE 

To abort the mission, and stop the machine, press the black mushroom-shaped 
mission stop button on the control console. 
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 MANUAL Mode 

6.6.4.1 Starting the machine with the wired control panel 

To start the machine, proceed as follows: 

• Connect the wired hand control connector to the socket on the machine. 

• Electrical panel:  

− Insert the key into the voltage on selector switch and turn it to position (1). 

− The voltage on LED lights up. 

− Insert the key into the operating mode selector switch and choose the "OPERATOR" mode. 

•   Wired control panel: 

− Switch on the hand control by inserting the appropriate key and turning the selector switch to 

position (1).  

− The power indicator light lights up.  

− If pressed, release the emergency button. 

• Electrical panel: 

− Press the illuminated white service button (alternatively press the RESET button on the hand 

control).  

− The internal LED at the service button lights up. 

You are ready to move the machine. 

 

CAUTION 

Do not disconnect or connect the wired hand control unless the machine has first been 
de-energised (voltage switch in position '0'). 

 
 

 

 

CAUTION  

Before carrying out any movement, ensure that there are no faults to avoid damaging 
the machine. Before cancelling any anomaly, check the cause and eliminate it. 
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6.6.4.2 Machine Handling (Traversing and Steering) 

To operate the machine after start-up, proceed as follows.  

Via the wired control panel: 

• Exert pressure on the FORWARD / REVERSE movement lever to move the machine. The travel speed 
is proportional to the pressure exerted. Release the lever to stop the machine. 

• In order for the machine to perform the required wheel angle change, exert pressure on the 
LEFT/RIGHT steering lever. The maximum steering angle of the wheels is ± 35°. Releasing the lever 
stops the steering movement. 

 

CAUTION 

It is the responsibility of the operator using the machine to ensure that the area is clear 
of people and things during handling. 

 

 

CAUTION 

During handling, pay attention and, if necessary, signal the passage of the machine by 
sounding the horn. 

 

 

CAUTION 

Only one operator is required to operate the machine, who must position himself as 
shown in the "Operator's Station" section. 

 
 

 

CAUTION  

Before carrying out any movement, ensure that there are no faults to avoid damaging 
the machine. Before cancelling any anomaly, check the cause and eliminate it. 
Pay attention to whether the general fault lamp lights up and the corresponding 
indications on the display. 
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6.6.4.3 Visual Indications of Direction 

Visual indications of directions are shown on the machine frame. 

INDICATION DESCRIPTION 

 
FORWARD 

 
BACKWARD 

 
LEFT 

 
RIGHT 

 

6.6.4.4 Positioning the machine on the inductive cable 

To use the automatic mode, it is first necessary to position the machine in the path of the buried inductive 
cable. Proceed as follows: 

• Bring the machine close to the buried inductive cable (by orienting it correctly). The maximum angle of 
incidence is approx. 30°. 

• Select "AUTO" mode from the control panel and "SEMI-AGV" mode from the control desk, using the 
appropriate selectors.  

• Operate the "FORWARD/REVERSE" lever to move the machine at reduced speed and 0° steering, 
until the antenna located in the direction of travel detects the inductive cable (on the wired control panel 
the LED for the direction concerned lights up steadily). 

• The control system commands the steering of the axes to align the machine to the inductive cable. 

• When both antenna pairs detect the inductive cable (the two LEDs light up steadily) the machine moves 
forward at normal speed. 

 

NOTE 

From the relevant video page, press the 'stop at next station' button to bring the 
machine to the first reachable station along the route. 

It is now possible to use the automatic AGV mode. 

 

NOTE 

If you move the machine in manual mode, outside the inductive cable path, you must 
return it to that path before you can use the automatic AGV mode again. 
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 SEMIAUTOMATIC mode 

In semi-automatic mode, the machine is operated via the wire control panel, according to the instructions 
given for manual mode.  

In this operating mode the steering lever is disabled. The machine is steered automatically by the system 
following the path identified by the inductive cable. The operator moves the machine along the path using 
the FORWARD / REVERSE lever. 

To select semi-automatic steering, set the selector on the control panel to "AUTO" (and remove the key) 
and the selector on the control console to "SEMI-AGV". 

 Starting after an Emergency Stop 

If movement is interrupted by an EMERGENCY STOP, proceed as follows: 

• Eliminate the cause of the error or hazard. 
• Reset the EMERGENCY STOP button by turning it clockwise. 
• Switchboard: Press the white luminous service button and check that the internal LED lights up. 

You are ready to move the machine. 

 Laser Scanner Intervention 

In the presence of an obstacle in the stop area, the machine stops. On the switchboard, the general fault 
LED lights up steadily and the service activation LED flashes. 

To reset the laser scanners, it is necessary 

• Remove the obstacle. 

 

DANGER 

If it is not possible to remove the obstacle, use the "SAFETY OFF" command, located 
on the wired control panel, to exclude the laser scanners, and move the machine until 
the area is clear. 

It is the responsibility of the operator using the machine to check that the area is clear 
of people and things during movement. 

• Press the service button located on the control panel to reset the safety functions (or, alternatively, 
press the RESET button located on the wired control panel). 
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 Parking Brakes 

The machine is equipped with electromagnetic parking brakes that disengage when the movement 
command is given and engage when the machine stops. 

 

NOTE 
It is not possible to tow the machine because the negative brakes of the electric motors 
prevent movement. 
If it is necessary to release the motor brakes, contact the manufacturer. 

 Switching Off the Machine 

To switch off the machine, proceed as follows: 

• Stop the machine on a level floor. 

• Switch off the wire control, if you are operating the machine in manual or semi-automatic mode. 

 

CAUTION 

Do not disconnect the wired hand control unless the machine has first been de-
energised (voltage switch in position '0'). 

• Switch off the machine by turning the voltage cut-off switch, located on the control panel, to position (0) 
and remove the key. 

• If used, disconnect the wired hand control connection plug. 

 

CAUTION 

In case of prolonged stops, or maintenance work, disconnect the machine's power 
plug from the battery socket to cut off the power supply. 

 

 

CAUTION 

Do not leave the load on the machine. 
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6.7 LOAD POSITIONING 
It is recommended that the load be placed on the crossbars of the support surface without shocks, which 
would cause additional stresses within the supporting structure and the mechanical parts of the machine. 

 

CAUTION 

Distribute the load evenly over the machine plane, taking care to check that its centre 
of gravity is within the stability zone. 

 

 

DANGER 

It is the operator's responsibility to place the load correctly on the machine and to follow 
the maximum load capacity instructions. 

The machine is equipped with four points for anchoring the load, as shown in the following picture. 

     

 

 

 

Load anchorage points 

 

CAUTION 

It is the operator's responsibility to anchor the load before handling the machine, using 
suitable slinging systems appropriate to the size of the load. 
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 Stability Area 

There are four points that allow the frame to discharge the weight of the load to the ground, as shown in 
the following image. There is therefore "an area of stability" given by the junction of these points. 

 

 

 
Area of stability in red 

 
To avoid tipping hazards, the centre of gravity of the load must always be positioned within the 
above area. 

 

 

 

A
vanti 
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6.8 BATTERY 
When first used, the machine does not need anything, as the battery inside is already 100 % charged. 

 Low Battery and Extra Time 

The autonomy of the battery at 100 % charge, indicated in the table of technical characteristics, is calculated 
on actual flat use at 25° C (50 % fully charged and 50 % empty). 

When a residual charge of about 30% is reached, the machine stops and the illuminated orange extra time 
button on the control panel lights up. To move the machine again, this button must be pressed. This gives 
an autonomy of about 15 minutes to reach the charging station.   

Once the extra time has elapsed, the battery must be recharged. 

 

CAUTION 

It is not possible to tow the machine as the negative brakes of the electric motors 
prevent movement. Therefore, the only way to move it is to recharge/replace the 
battery or lift it. Please contact the manufacturer if you need to release the brakes. 

 Maintaining the Lithium Battery 

 

CAUTION 
For all information on the battery (frequency of charging, usage and storage modes 
and temperatures, maintenance, etc.) please refer to the battery manual in the 
appendix. 

For battery maintenance, it is recommended to 

• Do not go below 20% residual charge. 

 

CAUTION 

Deep discharge can irreparably damage lithium cells. Fully discharged cells are not 
replaced under warranty. 

• When not in use, store the charged battery in a dry, frost-free place. 

 

CAUTION 
The battery charge level decreases even if it is not used. Therefore, even when not in 
use, recharge the battery periodically (at least once a week) to prevent it from slowly 
dropping below the indicated threshold. 

 

 

ADDITIONAL INFORMATION 

For any further clarification on the battery and rectifier, please refer to the 
accompanying manuals. 
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 Removing the Battery 

To remove the battery, proceed as follows: 

• Switch off the machine's power supply by turning the voltage cut-off key switch, located on the control 
panel, to position (0). Remove the key. 

• Disconnect the power plug (1) of the machine from the socket (2) of the battery. 

• Disconnect the cable (3) of the battery display and the connector (4) of the PLC. 

 

• Unscrew the two TE M12 screws, which secure the battery (5) to the machine, and remove the 
respective washers. 

• Place a suitable means of transport (e.g. pallet truck) under the battery (5). 

• Pull out the battery (5). 

• Lower it slowly and transport it, avoiding sudden movements. 

To reposition the battery, proceed in reverse order. 

 

ADDITIONAL INFORMATION 

For further information on battery handling, please refer to the accompanying 
manual. 

 

 

4 

5 

1 

3 

2 
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 Charging the Battery 

To recharge the battery in AGV mode, proceed as follows: 

• On the 'main' video page, press CONFIRM RECHARGING. The system assigns the available 
recharging station and indicates it in the relevant field.  

• Start the mission with the START MISSION button.  

• When the machine is at this station, the charging skid is lowered and makes contact with the rectifier 
skid, which is buried in the floor. Charging is started. 

 

CAUTION 

Voltage is only supplied to the rectifier skid when the machine is positioned in the 
charging station. 

 

 
 

 
 



 

SELF-PROPELLED 
ELECTRONIC TROLLEY WITH TYRES AGV  

Serial number 2423 
 

 

 6-1 
 

 DISPOSAL  
 
 
 



SELF-PROPELLED 
ELECTRONIC TROLLEY WITH TYRES AGV  
Serial number 2423  

 

6-2  
 

 

BLANK PAGE 



 

SELF-PROPELLED 
ELECTRONIC TROLLEY WITH TYRES AGV  

Serial number 2423 
 

Rev.00 7-1 
 

7. DISPOSAL 
The following paragraph contains some suggestions and indications to correctly carry out the operations 
for putting out of service, dismantling and removal of the machine at the end of its operating life. 

 

ADDITIONAL INFORMATION 

The following operations are the responsibility of authorized personnel. 

• Make sure that, around the machine, there is sufficient space to enable staff to perform all the 
necessary movements without risk. 

• Disconnect the electrical energy devices. 

• Disconnect and remove the battery. 

• Unload, disconnect and remove the oil tank from the machine (if present). 

• Remove the lubricants. 

• Disassemble the machine by taking, for each group. 

• Remove the moving parts and separate, as far as possible, the various components for the type of 
materials (plastic, metal, etc.), in order to be able to be disposed of through a separate collection. 

• Remove and move the machine parts from the work area by taking all the necessary precautions. 

• Before lifting large/heavy components check correct anchorage of the lifting device and only use 
adequate slings and equipment. 

 

ADDITIONAL INFORMATION 

Disposal operations must be carried out in accordance with the provisions of the 
regulations in force in the country where the machine is used. 

 

 

NOTE 
In case of difficulty in dismantling, demolition of the machine, or for added security, 
please contact the Manufacturer and indicate cause of the removal and serial number 
of the machine. 

• The machine is built with various materials, recyclable and not. For this reason, its removal involves 
adequate separation of the materials: steel, aluminium, copper, bronze, special alloys, plastic, etc. 

• The manufacturer assumes no liability for any damage caused by any use of the individual components 
other than the one prescribed. 

 

CAUTION 

For disposal of the battery, see the relevant manual attached. 
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CAUTION 

Demolition is to be carried out in compliance with the laws in force. These rules are to 
be observed. 

7.1 RECYCLING 
Part of the dismantled materials can be recycled. For the relevant indications, see the table in Chapter 5 
“INTERNATIONAL RECYCLING CODES”. 

7.2 DISPOSAL 
During the machine working life, waste materials are produced (lubricants). 

To dispose of some of these materials, specific standards are in place to safeguard the environment. 

For the disposal of waste lubricants the disposal of waste lubricants/oils, it: 

• The lubricants risk contaminating water and the soil, therefore never pour the products on the ground, 
in the water, or the sewage drain. Each breach of these rules can be prosecuted by law. When using 
lubricants, keep a container for oil within hand's reach. 

• Carefully recover all lubricants by separating the mineral based products with those with a synthetic 
base. On disposal, comply with the regulations in force on disposal of exhausted oil. 

• It is compulsory for the client to know the legislation in force in his country and work to ensure this 
legislation is enforced. 
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8. MAINTENANCE 
8.1 GENERAL PRECAUTIONS FOR SAFETY 
Maintenance, troubleshooting and repairs are only to be carried out by the authorised technicians. 

The persons assigned to use and maintenance of the machine are to be well trained and have in-depth 
knowledge of accident-prevention standards. Unauthorized personnel must remain outside of the work area 
during operations.  

The safety precautions contained in this paragraph shall always be strictly observed during the conduct 
and maintenance of the machine, in order to avoid damage to personnel and equipment. 

These precautions will be recalled and further detailed in the manual, you will be prompted, each time a 
procedure involving risk of harm or injury occurs, through notes WARNING and DANGER: 

 

 

DANGER notes prior to an operation indicate that, if not correctly followed, it could result 
in injury.  

 

 

 

CAUTION notes precede an operation that, if not carried out correctly, could cause 
damage to the machine and/or injuries to the persons operating on it.  

 

At the end of each maintenance operation is required to restore the protections, verifying the correct 
functioning. 
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 General hazards 

• High voltages can cause death upon contact. Always operate with extreme caution and following the 
accident-prevention standards in force in the country. 

• When the machine is functioning there are moving parts that can cause serious harm to persons. 
Therefore, the cleaning and specialised maintenance operations regarding disassembly or replacement 
of components on the machine and on the control unit, are to be carried out with the system off. 

• Place specific warning notices (“MACHINE BEING SERVICED – DO NOT POWER-ON”) near the 
electric panel/s. 

• Do not used inflammable or harmful solvents. 

• Always wear protective goggles and gloves when carrying out maintenance on the equipment. 

• Make sure that the tools to be used are in perfect condition and have insulated grips, where required.  

• Check that the isolation of cables and conductors of testing equipment has no signs of breakage or 
damage. 

• Lack of equipment connection to ground can cause serious harm to persons. Always make sure the 
ground is connected and that it complies to the standards. 

• Long overloads or failures can cause overheating of electric motors and electrical equipment 
developing harmful fumes; immediately cut-out the power supply for safety and do not approach the 
equipment before dispersing the fumes by means of appropriate ventilation. Do not inhale residual 
fumes inside the equipment during the repair operations. 

• In the event of fire, never spray water on the equipment; cut-out all power supplies and use CO2 
extinguishers. 

• Avoid prolonged, excessive or repeated contact of the skin with lubrication products and change clothes 
immediately if they become impregnated, because lubricants are very hazardous for the skin. 

• Do not handle lubricants (such as oils, greases, etc) where there are electric sparks and/or naked 
flames. 

 

DANGER 

Lubricants are inflammable products; follow the indications on the containers. 

• Always make sure, before setting the machine in operation, that no tools or materials have been left 
near the equipment.  

• Do not wear items that could become entangled in the equipment, or act as conductors (chains, 
bracelets, etc.).  

• Maintenance, repair and troubleshooting operations are to terminate with verification of correct machine 
functioning and restoration of all safety devices.  
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 General warnings 

• Machine maximum reliability and minimum maintenance costs are the result of planned maintenance 
and inspection schedules, scrupulously followed during the entire machine life. Scrupulously observe 
the set maintenance time intervals and program the operations according to the specific requirements. 

• It is advised, should major operations be necessary, to contact the Manufacturer for any explanations 
regarding the project or for technical assistance.  

• Before starting to check and maintenance operations, remove any dirt from the machine. 

• Always use perfectly dry air for cleaning and with a pressure not over 0.2 Mpa. 

• Always use tools in perfect condition and that are specifically for the operation to be performed; use of 
inappropriate and/or inefficient equipment can cause serious damage. 

• During disassembly, mark the separate parts with an identity tag to ensure the correct reassembly. 

• After every maintenance operation that requires disconnection of cables and/or fixed and mobile parts, 
check that the number/tag on the fixed and on the mobile part coincide. 

• Before resetting the equipment in operation after a failure, it is to be carefully inspected and checked 
to highlight any damage. 

• Never act, unless following a failure, on adjustments and position of limit switch microswitches, where 
installed: tampering with them can cause serious damage. 

• Always take utmost care when checking lubrication on machine components, because insufficient or 
defective greasing can jeopardise correct functioning. 

• For lubrication, use only the recommended lubricants, or those with equivalent properties and of a 
known and proven quality. 

• The lubricants used are to have a good emulsion stability and be unalterable with age. 

• It is absolutely necessary to continue to use the same lubricants as used for the first filling. 

• Upon completion of the normal maintenance activities, the maintenance technicians are to carry out, 
when foreseen, also predictive instrumental maintenance operations consisting in analysis and 
specialistic controls to predict, over time, breakdowns that can occur in certain machine components. 
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8.2 QUALIFICATION OF MAINTENANCE 
TECHNICIANS 

 

CAUTION 

The Security Officer will ensure that all persons operating on the machine have 
received all their instructions contained in this manual. 

 General skills 

To be up to the ever-increasing qualifications needed in the field of maintenance, the maintenance 
technicians must have the following requisites: 

• be aware of the standards in force regarding prevention of accidents, and be able to apply them, 

• have read and understood the “Safety” chapter, 

• know the basic structure and functions of the machine, 

• know how to use and refer to the manufacturing papers and machine documentation, 

• assume the responsibility to make autonomous decisions regarding interventions on the machine, 

• be willing to adapt to technological changes on the machine, 

• note irregularities and, where appropriate, take the necessary measures. 
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8.3 PROCEDURE TO STOP MACHINE 

 

CAUTION 
Maintenance operations are to be carried out with no load. 

Make sure that the loading bed and the load saddles are completely empty before 
starting maintenance operations. 

Before starting maintenance operations, the operator is to stop the machine and set it in maintenance state 
following this procedure: 

• Cut-out the machine power supply sources, if required by the maintenance operation to be carried out. 
Otherwise this is not necessary.  

 

NOTE 
To deactivate and cut-out the electrical supply: 

• Switch off the machine following the indications contained in the paragraph 
“Shutting-down the machine”. 

• Disconnect the machine power supply plug from the battery socket. 

• Place the notice “DO NOT MOVE – MACHINE BEING SERVICED” on the electric panel near the 
power-on selector.  

 

After the maintenance operations, restore the previously deactivated electrical supply. 

Before resuming normal machine functioning, check the entire system again following the start-up 
procedure indicated in this manual. 

 

CAUTION 

After every maintenance operation check correct machine functioning. 

 

 

DO NOT MOVE 
MACHINE 

BEING 
SERVICED 
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8.4 PROCEDURE FOR MAINTENANCE 
POSITIONING 

The following paragraph provides indications for the positioning of the machine on appropriate resting 
supports (maintenance-aid devices) for the maintenance operations where they are required.  

Before lifting the machine, the Customer is to procure four suitable maintenance-aid devices, to place the 
machine.  
 

 

NOTE 

The Manufacturer shall not be held in any way liable if unsuitable devices are used. 

 
The main purpose of the maintenance-aid devices is to stabilize the suspended trolley; therefore, the lifting 
device and the chains are to remain tensioned. 

To position the machine on the devices, three operators are necessary: 

• One operator in charge of the lifting device; 

• One operator in charge of the maintenance-aid devices; 

• One operator to ensure correct positioning of the machine on the maintenance-aid devices. 

 

NOTE 

Before lifting the machine, place the four maintenance-aid devices in an appropriate 
and segregated area, to which unauthorized persons are not permitted access. 

 

 

CAUTION 

Before starting the lifting, operations check that the lifting devices have an adequate 
grip and that all the operators are equipped with personal protection devices (DPI).  

To prepare the machine for maintenance proceed as follows: 

• Stop the machine and cut-out the power supply, following the procedure indicated in paragraph 8.3. 

• If necessary, remove the protective perimeter casing using the specific wrench. 

• Lift the machine, following the procedure indicated in paragraph 4.3.2. 

 

CAUTION 

Always check correct machine balancing. If it is unbalanced, rest it on the ground 
immediately and correctly reposition the chains. 

• Transfer it, avoiding abrupt movements. 

• Visually check that the machine resting points are aligned with the maintenance-aid devices. 

• If necessary, correct the position of the devices. 
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• Rest the machine on these devices, avoiding abrupt movements, and check they are perfectly in contact 
with the frame.  

 

CAUTION 

The lifting equipment operator is to pay careful attention to avoid collisions against the 
devices when positioning the machine.  

• Keep the lifting chains tensioned during the entire maintenance operations. 

After the maintenance has been completed, slowly lift the machine, place it on the ground (following the 
indications contained in the paragraph regarding lifting) and refit any casings that were previously removed. 
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MACHINE LIFTING 
1. Machine lifting point 

 
 

 

 

 
 

Image for illustrative purposes only 
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SELF-PROPELLED 
ELECTRONIC TROLLEY WITH TYRES AGV  

Serial number 2423 
 

 

Rev.00 8-9 
 

MACHINE POSITIONING ON MAINTENANCE-AID DEVICES 

1. Machine frame 

2. Example of maintenance-aid device 

 

            
 
 
 
 
 
 
 
 
 

 
                                                                                                                                                                   

 

 

 

 

 

 

 

Image for illustrative purposes only 

2 

1 
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8.5 CONTROL PLAN ON SAFETY 

 

CAUTION 
It is strictly forbidden to electrically or mechanically bridge the safety switches of the 
safety circuits or tamper with them in any way. 
Periodically check the efficiency of security systems on the machine. 

This procedure must be repeated as normal maintenance practices. 

 Checks and functional tests on safety devices 

The maintenance technicians have the obligation to periodically check the functioning of the safety 
devices. 

The operation is to be carried out by skilled technicians who have specific knowledge regarding the uses 
of the safety devices. 

 

CAUTION 

Carry out the functional, tightness and positioning checks of the safety systems as 
indicated in chapter 2. 
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8.6 MAINTENANCE FREQUENCY 
To ensure machine reliability, regular and efficient maintenance is necessary and a constant control of the 
indicator instrument parameters. Maintenance, troubleshooting and repairs are only to be carried out by 
the authorised technicians. 

FREQUENCY DESCRIPTION 

Daily  Check the integrity and proper functioning of the safety devices. 

Every week Full charge cycle, including equalisation, of the battery. 

Every week Check correct functioning of the horn. 

Every week Clean the laser scanner sensor with a suitable cloth. Refer to the relevant 
manual for more information. 

Every month Clean the wheels, the loading surface, traverses and the lamps. 

Every month Clean the control panel on the switchboard, the console on board and the 
wired control panel. 

Every month 
Check the correct connection and tightening of the encoders, sensors and 
limit switches. 
Check correct position and tightness of the cams. 

Every month Check that the sensors reading the inductive cable/transponder function 
correctly. 

Every month Check correct functioning of limit switches. 

Every month Check correct sliding of the fifth wheels. If faults are found, contact the 
Manufacturer.  

Every month Check the wear condition of the wooden crossbars. If necessary, replace. 
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FREQUENCY DESCRIPTION 

Every three months Check tension of chains. If necessary, act on the chain tensioner to adjust 
(see the procedure in the paragraph “Chain tensioning”). 

Every three months Visually check the condition of wear on the chain links. If necessary, 
replace. 

Every four months Visually check the cylindrical springs for signs of wear or damage. 

Every six months Make a general visual check on the various machine groups, checking 
there are no mechanical anomalies. 

Every year Check tightness of all nuts and bolts. 

Every year Check there are no signs of wear, damage or mechanical faults on the 
wheels. If necessary, contact the Manufacturer for the replacement. 

 

 

ADDITIONAL INFORMATION 

For information regarding maintenance of commercial devices incorporated / 
complementary see the relevant manuals. 

 

 

CAUTION 

For information regarding replacement procedures, contact the Manufacturer. 
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8.7 LUBRICATION  
Before carrying out lubrication operations, stop the machine, cut-out the power supply and prepare it for 
maintenance as indicated in paragraph 8.3 “Procedure to stop machine”. If necessary, remove the outer 
casings (and reassemble them at the end of operations). 

Where necessary, prepare the machine for maintenance as described in paragraph 8.4 "Procedure for 
maintenance positioning". 

The following table indicates the machine points to be lubricated.  

FREQUENCY  COMPONENT IMAGE METHOD  

Every three 
months for 

the first year, 
then every six 

months 

Crowns 
 
Chains  
 
Pinions 
 

 

 
 

 

Grease with a brush.  
Use MOTECX 
ORGREASE 2 grease 
or equivalent 

Every three 
months for 

the first year, 
then every six 

months 

Wheel bearings 

 

Insert the grease in 
the nozzles with a 
specific greaser. 

 

Use MOTECX 
ORGREASE 2 grease 
or equivalent 

Every three 
months for 

the first year, 
then every six 

months 

Fifth wheels 

 
Example image 

Insert the grease in 
the nozzles with a 
specific greaser. 

 

Use MOTECX 
ORGREASE 2 grease 
or equivalent 
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FREQUENCY  COMPONENT IMAGE METHOD  

Every three 
months for 

the first year, 
then every six 

months 

Swing axle box 

 
Example image 

Insert the grease in 
the nozzle with a 
specific greaser. 

 

Use MOTECX 
ORGREASE 2 grease 
or equivalent 

- Reduction units 

 

For information 
regarding the 
reduction unit 
lubrication, see the 
relevant manual 
attached.  

Use synthetic oil PAO 
SHELL Omala S4 
GXV ISO VG 320 or 
equivalent. 

 

 

DANGER 

Never mix oils/greases of different types and/or brands.  
Waste oil is a special waste and has to be disposed of by authorised consortiums. 

 

 

CAUTION 

Use of a type of oil/grease that is not equivalent to that indicated annuls the warranty 
in the case of failures and/or breakdowns. 
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8.8 CHAIN TENSIONING 
Before tensioning the chain, stop the machine, cut-out the power supply and prepare it for maintenance as 
indicated in paragraph 8.4.  

To tension, proceed as follows:  

• Access the gear motor and secure it with an appropriate supporting device (equipped with suitable 
wheels to allow translation in order to accompany the gearmotor during the adjustment of the chain 
tensioning). 

• Loosen slightly the four screws (1) which anchor the gearmotor to the plate.  

• Act on the four tensioner screws (2) to regulate the tensioning of the chain. 

• At the end of the operation, tighten the four screws correctly (1) and then remove the supporting device 
of the gearmotor.  

  
 

1  
2  
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8.9 TIGHTNESS CHECK 
The following table indicates the tightening torques for each screw dimension. 

 

Ø Screw Screw pitch Pre-tightening torque 
[kgm] 

Tightening torque 
[kgm] 

M6 1 0.75 1 

M8 1.25 1.8 2.4 

M10 1.5 3.6 4.8 

M12 1.75 6.5 8.5 

M14 2 10 13 

M16 2 15 20.5 

M18 2.5 22 29 

M20 2.5 30 40 

M22 2.5 42 56 

M24 3 50 70 

M27 3 80 105 

M30 3.5 95 130 

 

 

CAUTION 

Check after the first month of machine use, then every year. 

 

 

CAUTION 

To tighten, use a torque wrench. 
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8.10 ACCESS TO THE STEERING ENCODER 
The steering encoders can be accessed from the machine's loading surface, after removing the panels 
closing the respective compartments and the crossbars fixed to the loading surface. 

DESCRIPTION WEIGHT 

Wooden crossbar (1)   Approx. 8,5 kg 

Steel frame (2) (of the crossbar) Approx. 46 kg 

Steel panel (3) Approx. 40 kg each. 

 

 
 
 

 
 
 

Proceed as follows to remove each panel: 

• Switch off the machine and cut-out electric energy. 

• Remove the wooden crossbars (1) above the panel (3) to be removed. 

• Unscrew the fastening screws (with interposed washer) of the frame (2) of the crossbar and remove it 
properly, taking all necessary safety measures. Repeat the operation for each frame. 

• Unscrew the panel fixing screws (3).  

• Screw a suitable eyebolt M10 into the hole provided in the panel (3). 

• Insert and block an appropriate shackle (not part of the supply) in the eyebolt shown above.  

 

1 
2 

3 3 
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• Attach a strap to the shackle using a hook. 

• Hook the strap properly on the hook of the lifting gear. 

• Slowly lift the panel (3) avoiding abrupt movements. 

• Rest it on the ground. 

At the end of maintenance operations restore the removed panel and crossbars. 
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8.11 ACCESS TO THE ELECTRIC PANEL 
To access the electrical cabinet, the front laser scanner support must be opened. This support is hinged to 
the machine frame.  

Proceed as follows: 

• Stop the machine and disconnect the power supply. 

• Unscrew the 2 M10 screws (1).  

• Open the bracket (2). 

At the end of maintenance operations restore the support (2) following the procedure backwards. A special 
sensor (3) gives consent to move the machine only if it detects the presence of the support (2). 

 

 

 

1 

2 

 

3 
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8.12 MAINTENANCE OPERATION CARDS 
Record all the maintenance operations in a specific logbook, for which an example follows. 
 

DATE OPERATOR DESCRIPTION OF OPERATION 
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8.13 SPARE PARTS 
A spare parts list follows. The letter “U” indicates parts subject to wear that it is recommended to keep in 
stock, whereas the letter “R” indicates those which could break (for which it is necessary to contact the 
Manufacturer). 

 

CAUTION 

Use only original spare parts. Replacement with parts that are not originals could 
jeopardise machine functioning. 

 

 

CAUTION 

The spare parts are to be kept clean, lubricated and stored in appropriate containers 
to preserve the integrity over time. 

 Mechanical spare parts 

U / R Description Manufacturer Quantity 
installed  

Quantity 
recommended 

U Motorised polyurethane wheel Ø 500x300 mm MORELLO 4 1 

R Crown 1" Z=42 MORELLO 4 - 

R Pinion 1" Z=14 MORELLO 4 - 

U Chain 1" L=1,480 mm + joint + false link CATOR 2 - 

U Chain 1" L=1,660 mm + joint + false link CATOR 2 - 

R Rubber cylinder spring Ø188x180 F.41 
SH.60/65 

GOMMA 
INDUSTRIALE 2 - 

R Planetary gearbox R 2EL 001A 32.6Y C038M1 
P10a I24x200 B3 ROSSI 2 - 

R 

PMAC 48V motor 3000W 2300rpm, 
MRSinCOs sensor, KTY84-130 thermal 
sensor, 20Nm 48V brake with release lever 
and IP54 protection grommet 

METALROTA 4 - 

R Planetary gearbox R 2EL 001A 32.6Y C038M1 
P10a I24x200 B8 ROSSI   2 - 

R Fifth wheel outer diameter 1000 H.82 MORELLO 2 - 

U Tapered roller bearing 32022X SKF 8 2 

R Locknut KM22 M110x2 SKF 4 - 

R Washer MB22 SKF 4 - 

U Wooden crossbar CARPLY 144x92x1.630 MORELLO 8 2 
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 Electrical spare parts 

U / R Description Manufacturer Quantity 
installed  

Quantity 
recommended 

R Lithium battery 48V 300Ah ALIANT 1 - 

R Rectifier CB48160 BG9 UL CAN 480V 3F 
50/60Hz 11A ALIANT 1 - 

R Wired control panel MORELLO 1 - 

R 
On-board power skid 
SA-BLS 200-2B/20-2-01 - dwg.139-81-
068.095/8-01 (0590198/00) 

VAHLE 1 - 

R Power pad BLS 200.2.01 VAHLE VAHLE 1 - 

R Guide rail NS-01-40-270 IGUS 1 - 

R Pad DRYLIN NW-12-40-LLY IGUS 1 - 

R Linear actuator ALI1-
F/0150/M06/24/M0/C03/P1/A2 MECVEL 1 - 

R Guide wire antenna HG G-19330ZA GOETTING 4 - 

R Antenna transponder RFID HG G-71450YA GOETTING 2 - 

R Laser scanner MICS3-ABAZ55PZP01  SICK 4 - 

R Absolute encoder CMS582M-00014 8192/4096 
PROFINET ANP12MM M12 side 

T&R 
ELECTRONICS 2 - 

R Inductive sensor IMC4020BCPKG/US-100-
DPA 40x40 IFM 4 - 

R Flashing beacon XLF RGA 90847  SIRENA 4 - 

R Frequency Generator HG G-57500SD  GOETTING 1 - 

R Motor drive 1232SE-6321 48-80V 250A CURTIS 4 - 
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8.14 EXPLODED DRAWINGS 

 Motorised wheel assembly  

Pos. Description Quantity 

1 Ring nut KM22 1 

2 Safety washer MB22 1 

3 Dust cover 110x170x3 2 

4 Bearing 32022 X 2 

5 Polyurethane wheel Ø 500 x 300 mm 1 

6 Chain 1" L=1.480 mm o L=1.660 mm + joint + false link 1 

7 Crown wheel 1" Z=42 1 

8 Plug D16x80 4 

9 Open spring washer M16 4 

10 Hex head screw M16x80 4 

 
 

 
Example image for illustrative purposes only 
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 Gearmotor unit 

Pos. Description Quantity 

1 Hex head screw M12x50 1 

2 Open spring washer M12 1 

3 Pinion cap 1 

4 Pinion spacer 1 

5 Pinion 1" Z=14 1 

6 Reduction unit EPI 2EL 001A 32,6Y C038M1 P10a I24x200 B3 e 
B8 1 

7 Motor BL 3 kW 48 V 2.300 rpm 1 

8 Standard nut M14 4 

9 Flat washer M14 4 

10 Open spring washer M14 4 

11 Hex head screw M14x80 4 

 

 
 
 

 
Example image for illustrative purposes only 
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 Tilting axle unit 

Pos. Description Quantity 

1 Fifth wheel external diameter 1000 H.82 1 

2 Hex head screw M16x80 4 

3 Open spring washer M16 4 

4 Fixing plate 1 

5 Cylindrical rubber spring Ø188x180 F.41 SH.60/65 1 

6 Spacer 1 

 

  
 

Shock absorber  

 

 

 
Continued on next page 
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Pos. Description Quantity 

1 Anti-rotation plate with pair of screws (and washers in between) 1 

2 Pin 1 

3 Spacer 2 

4 Tilting axle bushing 080 090 080 3 

 
 

 
Axle  
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 Steering encoder group 

Pos. Description Quantity 

1 Joint M5 2 

2 Threaded rod M5 1 

3 Absolute encoder CMS582M-00014 1 

4 Fixing plate 1 

5 Fixing bracket 1 

 

 

 
Example image for illustrative purposes only 
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9. ATTACHED DOCUMENTATION 
The documents below will be inserted at the end of this manual. 

DESCRIPTION 

1 Machine layout and routes in AGV mode 

2 Wiring diagram and bill of materials 

3 Motor manual 

4 Reduction unit manual 

5 Rectifier manual 

6 Battery manual 

7 Frequency generator manual 

8 Access point manual 

9 Inverter manual 

10 Laser scanner manual 
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Illustration may differ


Ordering information


Type Part no.


MICS3-ABAZ55PZ1P01 1100406


The system plug is pre-assembled on the underside. It can either be mounted on the rear side or the underside.


Other models and accessories  www.sick.com/microScan3


 


 


Detailed technical data


Features


Protective field range 5.5 m


Warning field range 40 m


Number of simultaneously monitored fields ≤ 4 1)


Number of fields 8


Number of monitoring cases 8


Scanning angle 275°


Resolution (can be configured) 30 mm
40 mm
50 mm
70 mm
150 mm
200 mm


Angular resolution 0.39°


Response time ≥ 95 ms


Protective field supplement 65 mm


1) Protection, warning or contour detection fields.


Safety-related parameters


Type Type 3 (IEC 61496)


Safety integrity level SIL2 (IEC 61508)
SILCL2 (EN 62061)


Category Category 3 (EN ISO 13849)


Performance level PL d (EN ISO 13849)


PFHD (mean probability of a dangerous fail-
ure per hour)


8.0 x 10-8 (EN ISO 13849)


2 OPTO-ELECTRONIC PROTECTIVE DEVICES | SICK Product data sheet | 2021-03-17 09:01:28


Subject to change without notice
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TM (mission time) 20 years (EN ISO 13849)


Safe state in the event of a fault The safety outputs via the network are logic 0.


Functions


Restart interlock ✔


Multiple sampling ✔


Monitoring case switching ✔


Simultaneous monitoring ✔


Static protective field switching ✔


Safe contour detection ✔


Contour as a reference ✔


Integrated configuration memory ✔


Measured data output Via Ethernet


Interfaces


Connection type


Voltage supply 1 x male connector, M12, 4-pin, A-coded


Fieldbus, industrial network 2 x M12 female connectors, 4-pin, D-coded


Outputs


OSSD pairs 0


Safety outputs via network 4


Configuration method PC with Safety Designer (Configuration and Diagnostic Software)


Configuration and diagnostics interface USB 2.0, Mini-USB, Ethernet


Fieldbus, industrial network PROFINET


Protocol PROFIsafe


Supported protocol versions PROFINET specification V2.3
PROFIsafe profile in accordance with specification V2.6.1
PROFIsafe profile in accordance with specification V2.4


GSDML According to GSDML specification V2.33


Cycle time 1 ms, 2 ms, 4 ms, 8 ms, 16 ms …


Conformance Conformance Class C


Network management SNMP
MIB-2
LLDP in accordance with IEEE 802.1AB
MRP client support


Net load Net load class III in accordance with security level 1 test


Switch properties 2 port real-time switch compliant with IEEE 802


Port properties 100Base-TX
Auto-negotiation
Auto-crossover (MDIX)
Auto-polarity


Diagnostics I&M data sets 0 … 5
PROFINET alarms


Additional services PROFIenergy
F_iPar_CRC
Acyclic read-/write services for communication via TCI


Additional interfaces TCP/IP communication via port 9000


Display elements Graphic color display, LEDs
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MICS3-ABAZ55PZ1P01 | microScan3
SAFETY LASER SCANNERS


Electrical data
Protection class III (EN 61140)


Supply voltage Vs 24 V DC (16.8 V DC ... 30 V DC)


Power consumption 7 W (without output load)


Mechanical data
Dimensions (W x H x D) 112 mm x 150.8 mm x 111.1 mm (without system plug)


Weight 1.45 kg


Housing material Aluminum


Housing color RAL 1021 (yellow), RAL 9005 (black)


Optics cover material Polycarbonate


Optics cover surface finish Outside with scratch-resistant coating


Ambient data
Enclosure rating IP65 (IEC 60529)


Ambient light immunity ≤ 3,000 lx (IEC 61496-3)


Ambient operating temperature –10 °C ... +50 °C


Storage temperature –25 °C ... +70 °C


Vibration resistance 0.35 mm, 10 Hz ... 60 Hz (IEC 60068-2-6, IEC 61496-1, IEC 61496-3)
5 g, 60 Hz ... 150 Hz (IEC 60068-2-6, IEC 61496-1, IEC 61496-3)


Shock resistance


Continuous shock 10 g, 16 ms (IEC 60068-2-27, IEC 61496-3)


EMC IEC 61496-1
IEC 61000-6-2
IEC 61000-6-4


Other information
Type of light Pulsed laser diode


Wave length 845 nm


Detectable remission 1.8% to several 1000%


Laser class 1M (21 CFR 1040.10 and 1040.11, IEC 60825-1)


Classifications
ECl@ss 5.0 27272705


ECl@ss 5.1.4 27272705


ECl@ss 6.0 27272705


ECl@ss 6.2 27272705


ECl@ss 7.0 27272705


ECl@ss 8.0 27272705


ECl@ss 8.1 27272705


ECl@ss 9.0 27272705


ECl@ss 10.0 27272705


ECl@ss 11.0 27272705


ETIM 5.0 EC002550


ETIM 6.0 EC002550


ETIM 7.0 EC002550
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MICS3-ABAZ55PZ1P01 | microScan3
SAFETY LASER SCANNERS


UNSPSC 16.0901 39121528


Dimensional drawing (Dimensions in mm (inch))
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①  Mirror axis of rotation
②  Scan plane
③  Required viewing slit


Recommended accessories
Other models and accessories  www.sick.com/microScan3


Brief description Type Part no.


Mounting brackets and plates


1 piece, mounting bracket, heavy-duty version, with protection cover, for floor mount-
ing, height adjustment possible from 90 ... 310 mm, scanner tilt angle: ± 5º. Addition-
al mounting brackets are not required., steel, painted (RAL 1021)


Heavy-duty mounting
kit for floor mounting


2102289
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MICS3-ABAZ55PZ1P01 | microScan3
SAFETY LASER SCANNERS


Brief description Type Part no.


1 piece, mounting bracket 150 mm for floor mounting of microScan3, stainless steel,
Bracket and 4 x M5 screws for attaching the microScan3


Mounting bracket
150 mm for floor mount-


ing of microScan3


2112950


1 piece, mounting bracket 300 mm for floor mounting of microScan3, stainless steel,
Bracket and 4 x M5 screws for attaching the microScan3


Mounting bracket
300 mm for floor mount-


ing of microScan3


2112951


1 piece, mounting bracket, Stainless steel V2A (1.4301), powder-coated IGP-DURA
face 5803A


Mounting kit 1a 2073851


1 piece, mounting bracket with protection of optics hood, Stainless steel V2A
(1.4301), powder-coated IGP-DURA face 5803A


Mounting kit 1b 2074242


1 piece, alignment bracket, alignment with cross-wise axis and depth axis possible,
distance between mounting surface and device: 22.3 mm, only in conjunction with
mounting kit 1a (2073851) or 1b (2074242), Stainless steel V2A (1.4301), pow-
der-coated IGP-DURA face 5803A


Mounting kit 2a 2073852


1 piece, Alignment bracket, alignment with cross-wise axis and depth axis possible,
distance between mounting surface and device: 52.3 mm, only in conjunction with
mounting kit 1a (2073851) or 1b (2074242), Stainless steel V2A (1.4301), pow-
der-coated IGP-DURA face 5803A


Mounting kit 2b 2074184


Plug connectors and cables


Head A: female connector, M12, 4-pin, straight, A-coded
Head B: Flying leads
Cable: Sensor/actuator cable, PUR, halogen-free, unshielded, 2 m


YF2A14-020UB3XLEAX 2095607


Head A: female connector, M12, 4-pin, straight, A-coded
Head B: Flying leads
Cable: Sensor/actuator cable, PUR, halogen-free, unshielded, 5 m


YF2A14-050UB3XLEAX 2095608


Head A: female connector, M12, 4-pin, straight, A-coded
Head B: Flying leads
Cable: Sensor/actuator cable, PUR, halogen-free, unshielded, 10 m


YF2A14-100UB3XLEAX 2095609


Head A: female connector, M12, 4-pin, straight, A-coded
Head B: Flying leads
Cable: Sensor/actuator cable, PUR, halogen-free, unshielded, 20 m


YF2A14-200UB3XLEAX 2095611


Head A: female connector, M12, 4-pin, angled, A-coded
Head B: Flying leads
Cable: Sensor/actuator cable, PUR, halogen-free, unshielded, 2 m


YG2A14-020UB3XLEAX 2095766


Head A: female connector, M12, 4-pin, angled, A-coded
Head B: Flying leads
Cable: Sensor/actuator cable, PUR, halogen-free, unshielded, 5 m


YG2A14-050UB3XLEAX 2095767


Head A: female connector, M12, 4-pin, angled, A-coded
Head B: Flying leads
Cable: Sensor/actuator cable, PUR, halogen-free, unshielded, 10 m


YG2A14-100UB3XLEAX 2095768


Head A: female connector, M12, 4-pin, angled, A-coded
Head B: Flying leads
Cable: Sensor/actuator cable, PUR, halogen-free, unshielded, 20 m


YG2A14-200UB3XLEAX 2095770


Head A: male connector, M12, 4-pin, straight, D-coded
Head B: male connector, RJ45, 8-pin, straight
Cable: Ethernet, PUR, halogen-free, shielded, 20 m


SSL-2J04-G20ME60 6063700


Head A: male connector, M12, 4-pin, angled, D-coded
Head B: male connector, RJ45, 8-pin, straight
Cable: Ethernet, PUR, halogen-free, shielded, 20 m


SSL-2J04-H20ME 6063701
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SICK AG	 |	 Waldkirch	 |	 Germany	 |	 www.sick.com


SICK at a glance
SICK is one of the leading manufacturers of intelligent sensors and sensor solutions for industrial applica-
tions. A unique range of products and services creates the perfect basis for controlling processes securely 
and efficiently, protecting individuals from accidents and preventing damage to the environment. 


We have extensive experience in a wide range of industries and understand their processes and require-
ments. With intelligent sensors, we can deliver exactly what our customers need. In application centers in 
Europe, Asia and North America, system solutions are tested and optimized in accordance with customer 
specifications. All this makes us a reliable supplier and development partner.


Comprehensive services complete our offering: SICK LifeTime Services provide support throughout the ma-
chine life cycle and ensure safety and productivity. 


For us, that is “Sensor Intelligence.”


Worldwide presence:
Contacts and other locations – www.sick.com
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CHARACTERISTICS:


- AGV TECHNOLOGY (INDUCTIVE CABLE INSIDE THE FLOOR)
- N. 4 POLYURETHANE WHEEL
- N. 4 LIFTING POINTS TO HANDLE THE TROLLEY BY CRANE
- N. 4 TRACTION MOTOR
- N. 4 +2 EMG BUTTON
- N. 4 FLASHING LIGHT
- N. 1 LCD SCREEN FOR AGV COMMAND MODE
- N. 2 SOCKET FOR WIRED CONTROL PENDANT 
- N. 1 LITHIUM BATTERY48V 300Ah
- CHARGER 480V 3Ph (MAX.  ABSORBED CURRENT 11A) 
- AUTOMATIC CHARGING WHEN THE TROLLEY WILL BE
   IN A DEFINED RESTING POSITION
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FOR A CORRECT LIFTING WITH CHAINS INCLINATED,
THE EYEBOLTS NEED TO BE ORIENTED IN DIRECTION TO THE RING. 
TO CORRECTLY ORIENT THE EYE-BOLTS INSERT THE RELATIVE WASHERS.
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M2423(1-2)_REV2 MATERIAL LIST


Nome/Item Tipo/Type Descrizione/Description Costruttore/Marke Qta/Qty Quadro/Board MORELLO CODE


X1 1690020000 Terminal ZDK 2.5/1.5/D/1 Weidmuller 3 EP1 E_CQD_TER_0012


X1 2429860000 AFS 4 2C BK Terminal Weidmuller 22 EP1 E_CQD_TER_0019


X1 1674300000 Terminal ZDK 2.5/1.5 Weidmuller 45 EP1 E_CQD_TER_0010


X1 1689990000 Terminal ZDK 2.5/1.5V Weidmuller 75 EP1 E_CQD_TER_0011


X1 1061200000 Terminal TS 35 WEW 35/2 Weidmuller 2 EP1 E_CQD_TER_0017


X1-P 1689990000 Terminal ZDK 2.5/1.5V Weidmuller 10 EP1 E_CQD_TER_0011


X1-P 2429860000 AFS 4 2C BK Terminal Weidmuller 3 EP1 E_CQD_TER_0019


X1-P 1061200000 Terminal TS 35 WEW 35/2 Weidmuller 2 EP1 E_CQD_TER_0017


X2 1706010000 Terminal ZDU 2.5-2/3AN Weidmuller 2 BM E_CQD_TER_0006


X3 1706010000 Terminal ZDU 2.5-2/3AN Weidmuller 42 BM E_CQD_TER_0006


X3 1061200000 Terminal TS 35 WEW 35/2 Weidmuller 2 BM E_CQD_TER_0017


X4 0244220000 MK 4/16 KRG V/V Weidmuller 1 PB1


X7 1720920000 Terminal ZDUA 2.5-2 Weidmuller 10 PB2 E_CQD_TER_0025


X8 1720920000 Terminal ZDUA 2.5-2 Weidmuller 6 BM E_CQD_TER_0025


X8 1071900000 EW 15/2 Weidmuller 2 BM E_CQD_TER_0023


XP3 CDSHM 27 Male connector 27 pole Ilme 1 PB1


XP3 CHV 16 L Case Ilme 1 PB1 E_ACC_CON_0002


XP3 1500.21N Spiral cable gland PG21 Cembre 1 PB1 E_CQD_PSC_0001


XS3A CDSHF 27 Female connector 27 pole Ilme 1 BM


XS3A CHP 16 LS2 Case Ilme 1 BM E_ACC_CON_0001


XS3B CDSHF 27 Female connector 27 pole Ilme 1 BM


XS3B CHP 16 LS2 Case Ilme 1 BM E_ACC_CON_0001


XU 0697160000 Terminal AKZ 2.5 Weidmuller 24 EP1


-BATT ISO2190 INSULATOR M8 H35 Teknomega 2 EP1


3.A1 0590062/00 BLK200-2/25-2-01 FLOOR PLATE VAHLE 1 BMG


3.A2 0590198/00-MS SA-BLS200-2B/20-2-01-MS PLATE ON BOARD VAHLE 1 BM


3.GS1 322000163 LITHIUM BATTERY 48V 300AH ALIANT 1 BM


3.GS1 324000019 BMS SMART GAUGE CANBUS ALIANT 1 BM


3.GS3 329000436 CHARGER BG9 UL CAN ALIANT 1 BMG


4.FU1 C16530 FUSE 250A ZTP 1 EP1


4.FU2 0102002 Fuse 5x20 F 2A Italweber 1 EP1 E_CQD_FUS_0016


4.GF1 470336321 1232SE-6321 48-80V 250A Curtis 1 EP1


4.GF1 18442097 CONNECTOR 35 PIN AMPSEAL AND 4 PIN MOLEX MINI Curtis 1 EP1


4.KM1 C29556 CONTACTOR SW80B/6 24V CO 100A(INTERRUPTED)/125A(UNINTERRUPTED) ZTP 1 EP1


4.M1 3kW 48V MOTOR 3KW 48V 2300RPM ENCODER SNCOS Metalrota 1 BM


5.FU1 C16530 FUSE 250A ZTP 1 EP1


5.FU2 0102002 Fuse 5x20 F 2A Italweber 1 EP1 E_CQD_FUS_0016


5.GF1 470336321 1232SE-6321 48-80V 250A Curtis 1 EP1


5.GF1 18442097 CONNECTOR 35 PIN AMPSEAL AND 4 PIN MOLEX MINI Curtis 1 EP1


5.KM1 C29556 CONTACTOR SW80B/6 24V CO 100A(INTERRUPTED)/125A(UNINTERRUPTED) ZTP 1 EP1


5.M1 3kW 48V MOTOR 3KW 48V 2300RPM ENCODER SNCOS Metalrota 1 BM


6.FU1 C16530 FUSE 250A ZTP 1 EP1


6.FU2 0102002 Fuse 5x20 F 2A Italweber 1 EP1 E_CQD_FUS_0016


6.GF1 470336321 1232SE-6321 48-80V 250A Curtis 1 EP1


6.GF1 18442097 CONNECTOR 35 PIN AMPSEAL AND 4 PIN MOLEX MINI Curtis 1 EP1


6.KM1 C29556 CONTACTOR SW80B/6 24V CO 100A(INTERRUPTED)/125A(UNINTERRUPTED) ZTP 1 EP1


6.M1 3kW 48V MOTOR 3KW 48V 2300RPM ENCODER SNCOS Metalrota 1 BM


7.FU1 C16530 FUSE 250A ZTP 1 EP1


7.FU2 0102002 Fuse 5x20 F 2A Italweber 1 EP1 E_CQD_FUS_0016


7.GF1 470336321 1232SE-6321 48-80V 250A Curtis 1 EP1


7.GF1 18442097 CONNECTOR 35 PIN AMPSEAL AND 4 PIN MOLEX MINI Curtis 1 EP1


7.KM1 C29556 CONTACTOR SW80B/6 24V CO 100A(INTERRUPTED)/125A(UNINTERRUPTED) ZTP 1 EP1


7.M1 3kW 48V MOTOR 3KW 48V 2300RPM ENCODER SNCOS Metalrota 1 BM


10.FU1 DF101 FUSE-HOLDER 32A 10X38 1P Schneider Electric 1 EP1


10.FU1 DF2CA20 FUSE 10X38 AM 20A Schneider Electric 1 EP1


10.FU2 DF101 FUSE-HOLDER 32A 10X38 1P Schneider Electric 1 EP1


10.FU2 DF2CA20 FUSE 10X38 AM 20A Schneider Electric 1 EP1


10.GS1 RSD-500C-24 DC/DC CONVERTER 33-67V 24V 20A Mean Well 1 EP1


10.HL1 ZB4BV013 HEAD LAMP WHITE LAMP PER UNIT Ø22 WITH SMOOTH LENS WITH INTEGRATED LED Schneider Electric 1 EP1


10.HL1 ZB4BVB1 BODY FOR WARNING LAMP WITH INTEGRATED LED WHITE 24V Schneider Electric 1 EP1


10.KM1 C29607 CONTACTOR SW80B-761 48V CO 100A(INTERRUPTED)/125A(UNINTERRUPTED) ZTP 1 EP1


10.KM2 C29986 CONTACTOR ON280B-1004 24V CO 250A(INTERRUPTED)/350A(UNINTERRUPTED) ZTP 1 EP1
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Nome/Item Tipo/Type Descrizione/Description Costruttore/Marke Qta/Qty Quadro/Board MORELLO CODE


10.KM3 C29986 CONTACTOR ON280B-1004 24V CO 250A(INTERRUPTED)/350A(UNINTERRUPTED) ZTP 1 EP1


10.SA1 ZB4BG4 KEY SELECTOR Schneider Electric 1 EP1


10.SA1 ZB4BZ103 SINGLE FULL BODY CONTACT LOCK/2NO CONTACTS WITH SCREW CLAMPS Schneider Electric 1 EP1


11.HA1 171449 SL7-CB-EMH BASE WITH EXTERNAL FIXING HOLES Eaton 1 BM


11.HA1 171287 SL7-AP24-M SIGNAL. ACUST. MULTI-ROOM 24V Eaton 1 BM


11.HA2 171449 SL7-CB-EMH BASE WITH EXTERNAL FIXING HOLES Eaton 1 BM


11.HA2 171287 SL7-AP24-M SIGNAL. ACUST. MULTI-ROOM 24V Eaton 1 BM


11.HL1 90156 FLASHING THREE COLORS RGB XLF BASE Sirena 1 BM


11.HL1 90344 LT SHALLOW Sirena 1 BM


11.HL2 90156 FLASHING THREE COLORS RGB XLF BASE Sirena 1 BM


11.HL2 90344 LT SHALLOW Sirena 1 BM


11.HL3 90156 FLASHING THREE COLORS RGB XLF BASE Sirena 1 BM


11.HL3 90344 LT SHALLOW Sirena 1 BM


11.HL4 90156 FLASHING THREE COLORS RGB XLF BASE Sirena 1 BM


11.HL4 90344 LT SHALLOW Sirena 1 BM


12.FU1 0102002 Fuse 5x20 F 2A Italweber 1 EP1 E_CQD_FUS_0016


12.FU2 0102002 Fuse 5x20 F 2A Italweber 1 EP1 E_CQD_FUS_0016


12.GS1 2320018 MINI-PS- 12- 24DC/ 5-15DC/2 CONVERTER Phoenix Contact 1 EP1


12.HL1 XVLA233 GREEN LIGHT LAMP Schneider Electric 1 PB1


12.HL1 XVLZ911 GASKET Schneider Electric 1 PB1


12.SA1 ZB5AG4 SELECTOR HEAD FOR UNITS Ø22 - 2 FIXED POSITIONS WITH RONIS 455 Schneider Electric 1 PB1


12.SA1 ZB5AZ101 SINGLE CONTACT BODY 1NO SCREW CLAMP TERMINAL Schneider Electric 1 PB1


12.SB1 ZB5AS844 RED HEAD Ø40 EMERGENCY BUTTON FOR UNIT Ø22 - - ROTATING UNLOCK Schneider Electric 1 PB1


12.SB1 ZB5AZ104 SINGLE CONTACT BODY 2NC SCREW CLAMP TERMINAL Schneider Electric 1 PB1


12.SB2 ZB5AA5 YELLOW WIRE BUTTON HEAD FOR UNIT Ø22 WITH SPRING RETURN WITHOUT MARKING Schneider Electric 1 PB1


12.SB2 ZB5AZ101 SINGLE CONTACT BODY 1NO SCREW CLAMP TERMINAL Schneider Electric 1 PB1


12.SC1 4P192S1J55113 ANALOG JOYSTICK Apem 1 PB1


12.SC2 020MTR2T H45 MANIPULATOR New Elfin 1 PB1


12.SC2 020GE20 2NO CONTACT BODY New Elfin 1 PB1


13.SB1 185156 C22-PVT45P-K02-P65,PULS.,EMERGENCY,A FUNGUS,45MM,UNLOCKING,A,ROT,2,N/C,CABLE 3.5M,WITHOUT CONN. Eaton 1 BM


13.SB1 216483 M22-XBK1 LABEL. ARR. EM. D=60 4 LANGUAGES Eaton 1 BM


13.SB2 185156 C22-PVT45P-K02-P65,PULS.,EMERGENCY,A FUNGUS,45MM,UNLOCKING,A,ROT,2,N/C,CABLE 3.5M,WITHOUT CONN. Eaton 1 BM


13.SB2 216483 M22-XBK1 LABEL. ARR. EM. D=60 4 LANGUAGES Eaton 1 BM


13.SB3 185156 C22-PVT45P-K02-P65,PULS.,EMERGENCY,A FUNGUS,45MM,UNLOCKING,A,ROT,2,N/C,CABLE 3.5M,WITHOUT CONN. Eaton 1 BM


13.SB3 216483 M22-XBK1 LABEL. ARR. EM. D=60 4 LANGUAGES Eaton 1 BM


13.SB4 185156 C22-PVT45P-K02-P65,PULS.,EMERGENCY,A FUNGUS,45MM,UNLOCKING,A,ROT,2,N/C,CABLE 3.5M,WITHOUT CONN. Eaton 1 BM


13.SB4 216483 M22-XBK1 LABEL. ARR. EM. D=60 4 LANGUAGES Eaton 1 BM


13.SB5 185156 C22-PVT45P-K02-P65,PULS.,EMERGENCY,A FUNGUS,45MM,UNLOCKING,A,ROT,2,N/C,CABLE 3.5M,WITHOUT CONN. Eaton 1 BM


13.SB5 216483 M22-XBK1 LABEL. ARR. EM. D=60 4 LANGUAGES Eaton 1 BM


13.SB6 185156 C22-PVT45P-K02-P65,PULS.,EMERGENCY,A FUNGUS,45MM,UNLOCKING,A,ROT,2,N/C,CABLE 3.5M,WITHOUT CONN. Eaton 1 BM


13.SB6 216483 M22-XBK1 LABEL. ARR. EM. D=60 4 LANGUAGES Eaton 1 BM


15.AI1 6ES7134-6HD01-0BA1 ANALOG INPUT MODULE: AT 4XU/I 2-WIRE ST Siemens 1 EP1


15.AI1 6ES7193-6BP00-0BA0 BU TYPE A0, 16 PUSH-IN, 2 POWER SUPPLY TERMINALS. BRIDGE-CONNECTED (DIGITAL/ANALOG, 24VDC/10A) Siemens 1 EP1


15.CM1 6ES7137-6EA00-0BA0 COMMUNICATION MODULE: CM CAN Siemens 1 EP1


15.CM1 6ES7193-6BP00-0DA0 BU TYPE A0, 16 PUSH-IN, 2 POWER SUPPLY TERMINALS. SEPARATE (DIGITAL/ANALOG, MAX. 24VDC/10A) Siemens 1 EP1


15.CP1 6ES7510-1SJ01-0AB0 CENTRAL UNIT: CPU 1510SP F-1 PN Siemens 1 EP1


15.CP1 6ES7954-8LC03-0AA0 MEMORY CARD, 4 MBYTE Siemens 1 EP1


15.DI1 6ES7131-6BH01-0BA0 MODULE DIGITAL INPUTS: 16X24VDC ST Siemens 1 EP1


15.DI1 6ES7193-6BP00-0DA0 BU OF TYPE A0, 16 PUSH-IN, 2 TERMINALS OF POWER. SEPARATED (DIGITAL/ANALOG, MAX. 24VDC/10A) Siemens 1 EP1


15.DI2 6ES7131-6BH01-0BA0 MODULE DIGITAL INPUTS: 16X24VDC ST Siemens 1 EP1


15.DI2 6ES7193-6BP00-0BA0 BU OF TYPE A0, 16 PUSH-IN, 2 TERMINALS OF POWER. CONNECTED IN A BRIDGE (DIGITAL/ANALOG, 24VDC/10A) Siemens 1 EP1


15.DQ1 6ES7132-6BH01-0BA0 MODULE DIGITAL OUTPUTS: DQ 16X24VDC/0.5A ST Siemens 1 EP1


15.DQ1 6ES7193-6BP00-0DA0 BU OF TYPE A0, 16 PUSH-IN, 2 TERMINALS OF POWER. SEPARATED (DIGITAL/ANALOG, MAX. 24VDC/10A) Siemens 1 EP1


15.DQ2 6ES7132-6BH01-0BA0 MODULE DIGITAL OUTPUTS: DQ 16X24VDC/0.5A ST Siemens 1 EP1


15.DQ2 6ES7193-6BP00-0BA0 BU OF TYPE A0, 16 PUSH-IN, 2 TERMINALS OF POWER. CONNECTED IN A BRIDGE (DIGITAL/ANALOG, 24VDC/10A) Siemens 1 EP1


15.FDI1 6ES7136-6BA00-0CA0 FAIL-SAFE MODULE: F-8X24VDC HF Siemens 1 EP1


15.FDI1 6ES7193-6BP00-0DA0 BU OF TYPE A0, 16 PUSH-IN, 2 TERMINALS OF POWER. SEPARATED (DIGITAL/ANALOG, MAX. 24VDC/10A) Siemens 1 EP1


15.FDQ1 6ES7136-6DB00-0CA0 FAIL-SAFE MODULE: F-DQ 4X24VDC/2PM HF Siemens 1 EP1


15.FDQ1 6ES7193-6BP00-0BA0 BU OF TYPE A0, 16 PUSH-IN, 2 TERMINALS OF POWER. CONNECTED IN A BRIDGE (DIGITAL/ANALOG, 24VDC/10A) Siemens 1 EP1


15.FU1 0104004 Fuse 5x20 F 4A Italweber 1 EP1 E_CQD_FUS_0017


15.FU2 0100500 Fuse 5x20 F 500mA Italweber 1 EP1 E_CQD_FUS_0028


15.P1 6ES7193-6UP00-0DP2 BaseUnit PotDis for connection M Siemens 1 PB2 E_CQD_BRD_0012
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15.P1 6ES7193-6TP00-0TP1 Terminal block for connection L+ Siemens 1 PB2


15.RJ1 XB5PRJ45 RJ45 Schneider Electric 1 EP1


15.RJ1 ZBSP2 SUPPORT RIGID PLASTIC FOR RJ45 IP67 Schneider Electric 1 EP1


16.A1 6AV2123-2MB03-0AX0 SIMATIC HMI KTP1200 Basic PROFINET Siemens 1 PB2


16.FU1 0102002 Fuse 5x20 F 2A Italweber 1 EP1 E_CQD_FUS_0016


17.E1 6GK5116-0BA00-2AB2 XB116 IE SWITCH 16 RJ45 Siemens 1 EP1


17.FU1 0100500 Fuse 5x20 F 500mA Italweber 1 EP1 E_CQD_FUS_0028


18.A1 Da definire REMOTE ASSISTANCE CARD Da definire 1 EP1


18.AT1 6GK5795-6MP00-0AA0 ANT795-6MP Siemens 1 BM


18.AT2 6GK5795-6MP00-0AA0 ANT795-6MP Siemens 1 BM


18.D1 6GK5734-1FX00-0AB0 IWLAN CLIENT, SCALANCE W734-1, RJ45 Siemens 1 EP1


18.DR1 6GK5798-0SN00-0EA0 SIMATIC NET IWLAN RCOAX CONN. F Siemens 1 BM


18.FU1 0101001 Fuse 5x20 F 1A Italweber 1 EP1 E_CQD_FUS_0015


18.FU2 0101001 Fuse 5x20 F 1A Italweber 1 EP1 E_CQD_FUS_0015


18.PP1 6GK5798-2PP00-2AA6 RCOAX PANEL FEEDTHROUGH Siemens 1 EP1


18.W1 6XV1875-5CE30 IWLAN RCOAX CABLE N-CONNECT Siemens 1 EP1


18.W2 6XV1875-5AH10 SIMATIC NET IWLAN CABLE N-CONN.L. 1M Siemens 1 BM


18.W3 6XV1875-5AH50 SIMATIC NET CABLE IWLAN N-CONN.L. 5M Siemens 1 BM


18.W4 6XV1875-5AH50 SIMATIC NET CABLE IWLAN N-CONN.L. 5M Siemens 1 BM


24.KA1 3RT2016-1BB42 POWER CONTACTOR, AC-3 9 A, 4 KW / 400 V 1 NC, 24 V DC 3 POLES, SIZE S00 SCREW CLAMPS Siemens 1 EP1


24.KA1 3RT2916-1LM00 LED DIODE,DC 24-70V,S00, Siemens 1 EP1


24.KA2 3RT2016-1BB42 POWER CONTACTOR, AC-3 9 A, 4 KW / 400 V 1 NC, 24 V DC 3 POLES, SIZE S00 SCREW CLAMPS Siemens 1 EP1


24.KA2 3RT2916-1LM00 LED DIODE,DC 24-70V,S00, Siemens 1 EP1


24.KA3 7S.23.9.024.0210 RELAY WITH MODULAR GUIDED CONTACTS N°CONTACTS: 2NO 1NC Finder 1 EP1


24.KA4 7S.23.9.024.0210 RELAY WITH MODULAR GUIDED CONTACTS N°CONTACTS: 2NO 1NC Finder 1 EP1


27.SA1 ZB4BG4 SELECTOR SWITCH WITH KEY Schneider Electric 1 EP1


27.SA1 ZB4BZ101 CONTACT BLOCK SINGLE FULL BODY/CONTACTS 1NO WITH SCREW TERMINALS Schneider Electric 1 EP1


27.SA2 ZB4BD2 BLACK SELECTOR HEAD FOR Ø22 UNIT WITH 2 FIXED POSITIONS Schneider Electric 1 PB2


27.SA2 ZB4BZ105 SINGLE FULL BODY CONTACT BLOCK/1NO 1NC CONTACTS WITH SCREW TERMINALS Schneider Electric 1 PB2


27.SB1 ZB4BC2 BLACK MUSHROOM PUSHBUTTON HEAD Ø40 FOR Ø22 UNIT WITH SPRING RETURN Schneider Electric 1 PB2


27.SB1 ZB4BZ102 FULL BODY SINGLE CONTACT BLOCK/1NC CONTACTS WITH SCREW TERMINALS Schneider Electric 1 PB2


27.SH1 ZB4BW383 YELLOW ILLUMINATED BUTTON Schneider Electric 1 EP1


27.SH1 ZB4BZ101 CONTACT BLOCK SINGLE FULL BODY/CONTACTS 1NO WITH SCREW TERMINALS Schneider Electric 1 EP1


27.SH1 ZBVB8 LED 24V YELLOW Schneider Electric 1 EP1


27.SH2 ZB4BW313 PUSHBUTTON HEAD BRIGHT WHITE PER UNIT Ø22 WITH SPRING RETURN WITH INTEGRAL LED Schneider Electric 1 EP1


27.SH2 ZB4BW0B11 BODY WARNING LAMP WITH WHITE LED 24V 1NO Schneider Electric 1 EP1


27.SH3 ZB4BW333 GREEN LIGHT WIRE PUSHBUTTON HEAD FOR Ø22 UNIT WITH SPRING RETURN WITH INTEGRATED LED Schneider Electric 1 PB2


27.SH3 ZB4BW0B31 LIGHT LAMP BODY WITH GREEN LED 24V 1NO Schneider Electric 1 PB2


28.SQ1 IM5123 INDUCTIVE SENSOR SENSOR - SENSOR WITH HIGH SWITCHING DISTANCE SWITCHING DISTANCE20 MM SHIELDED MOUNTING, SWITCHING FREQUENCY 100 HZ ANTIVALENT OUTPUT FUNCTION, DC PNP40 X 40 X 54 MMIFM 1 BM


28.SQ1 EVC006 CABLE WITH CONNECTOR M12 90° 10M IFM 1 BM


28.SQ2 IM5123 INDUCTIVE SENSOR SENSOR - SENSOR WITH HIGH SWITCHING DISTANCE SWITCHING DISTANCE20 MM SHIELDED MOUNTING, SWITCHING FREQUENCY 100 HZ ANTIVALENT OUTPUT FUNCTION, DC PNP40 X 40 X 54 MMIFM 1 BM


28.SQ2 EVC006 CABLE WITH CONNECTOR M12 90° 10M IFM 1 BM


28.SQ3 IM5123 INDUCTIVE SENSOR SENSOR - SENSOR WITH HIGH SWITCHING DISTANCE SWITCHING DISTANCE20 MM SHIELDED MOUNTING, SWITCHING FREQUENCY 100 HZ ANTIVALENT OUTPUT FUNCTION, DC PNP40 X 40 X 54 MMIFM 1 BM


28.SQ3 EVC006 CABLE WITH CONNECTOR M12 90° 10M IFM 1 BM


28.SQ4 IM5123 INDUCTIVE SENSOR SENSOR - SENSOR WITH HIGH SWITCHING DISTANCE SWITCHING DISTANCE20 MM SHIELDED MOUNTING, SWITCHING FREQUENCY 100 HZ ANTIVALENT OUTPUT FUNCTION, DC PNP40 X 40 X 54 MMIFM 1 BM


28.SQ4 EVC006 CABLE WITH CONNECTOR M12 90° 10M IFM 1 BM


29.SQ1 IM5123 INDUCTIVE SENSOR SENSOR - SENSOR WITH HIGH SWITCHING DISTANCE SWITCHING DISTANCE20 MM SHIELDED MOUNTING, SWITCHING FREQUENCY 100 HZ ANTIVALENT OUTPUT FUNCTION, DC PNP40 X 40 X 54 MMIFM 1 BM


29.SQ1 EVC006 CABLE WITH CONNECTOR M12 90° 10M IFM 1 BM


29.SQ2 IM5123 INDUCTIVE SENSOR SENSOR - SENSOR WITH HIGH SWITCHING DISTANCE SWITCHING DISTANCE20 MM SHIELDED MOUNTING, SWITCHING FREQUENCY 100 HZ ANTIVALENT OUTPUT FUNCTION, DC PNP40 X 40 X 54 MMIFM 1 BM


29.SQ2 EVC006 CABLE WITH CONNECTOR M12 90° 10M IFM 1 BM


30.SB1 ZB5AA6 BLUE WIRE BUTTON HEAD FOR Ø22 UNIT WITH SPRING RETURN WITHOUT MARKING Schneider Electric 1 PB1


30.SB1 ZB5AZ101 SINGLE CONTACT BODY 1NO SCREW CLAMP TERMINAL Schneider Electric 1 PB1


30.SB2 ZB5AA26 BLACK RECESSED BUTTON HEAD FOR UNIT Ø22 WITH SPRING RETURN WITHOUT MARKING Schneider Electric 1 PB1


30.SB2 ZB5AZ101 SINGLE CONTACT BODY 1NO SCREW CLAMP TERMINAL Schneider Electric 1 PB1


37.HL1 ZB4BV043 HEAD LAMP RED LIGHT FOR UNIT Ø22 WITH FLAT LENS WITH INTEGRATED LED Schneider Electric 1 EP1


37.HL1 ZB4BVB4 BODY FOR WARNING LAMP WITH INTEGRATED LED RED 24V Schneider Electric 1 EP1


38.HL1 XVLA233 GREEN LIGHT LAMP Schneider Electric 1 PB1


38.HL1 XVLZ911 GASKET Schneider Electric 1 PB1


38.HL2 XVLA233 GREEN LIGHT LAMP Schneider Electric 1 PB1


38.HL2 XVLZ911 GASKET Schneider Electric 1 PB1


38.KA1 39.10.7.024.9024 MODULAR RELAY INTERFACE (A): , SCREW CLAMP N°CONTACTS: 1 CONTACT CONFIGURATION: CO SSR 24VDC 6A Finder 1 EP1


38.KM1 3RT2018-1BB42 POWER CONTACTOR, AC-3 16 A, 7.5 KW / 400 V 1 NC, 24 V DC 3 POLES, SIZE S00 SCREW CLAMPS Siemens 1 EP1
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38.KM1 3RT2916-1LM00 LED DIODE,DC 24-70V,S00, Siemens 1 EP1


38.KM2 3RT2018-1BB42 POWER CONTACTOR, AC-3 16 A, 7.5 KW / 400 V 1 NC, 24 V DC 3 POLES, SIZE S00 SCREW CLAMPS Siemens 1 EP1


38.KM2 3RT2916-1LM00 LED DIODE,DC 24-70V,S00, Siemens 1 EP1


45.A1 2702357 SPEED CONTROL MODULE PRS-MM30 Phoenix Contact 1 EP1


46.A1 2702357 SPEED CONTROL MODULE PRS-MM30 Phoenix Contact 1 EP1


47.FU1 0102002 Fuse 5x20 F 2A Italweber 1 EP1 E_CQD_FUS_0016


47.FU2 0102002 Fuse 5x20 F 2A Italweber 1 EP1 E_CQD_FUS_0016


47.SQ1 1100406 LASER SCANNER PROFINET PROTECTED FIELD 5.5M M12 Sick 1 BM


47.SQ1 2073851 MOUNTING BRACKET Sick 1 BM


47.SQ1 EVC082 CABLE WITH CONNECTOR M12 STRAIGHT 15M IFM 1 BM


47.SQ1 EVC895 PROFINET M12 CABLE 10M STRAIGHT IFM 1 BM


47.SQ2 1100406 LASER SCANNER PROFINET PROTECTED FIELD 5.5M M12 Sick 1 BM


47.SQ2 2073851 MOUNTING BRACKET Sick 1 BM


47.SQ2 EVC082 CABLE WITH CONNECTOR M12 STRAIGHT 15M IFM 1 BM


47.SQ2 EVC895 PROFINET M12 CABLE 10M STRAIGHT IFM 1 BM


48.A1 HG G-19370 YB PROFINET GUIDE ANTENNA GOTTING 1 BM


48.A1 E12376 CABLE WITH M12 CONNECTOR 8 POLES STRAIGHT 15M IFM 1 BM


48.A1 EVC900 PROFINET M12 CABLE 10M ANGLE IFM 1 BM


48.A2 HG G-19370 YB PROFINET GUIDE ANTENNA GOTTING 1 BM


48.A2 E12376 CABLE WITH M12 CONNECTOR 8 POLES STRAIGHT 15M IFM 1 BM


48.A2 EVC900 PROFINET M12 CABLE 10M ANGLE IFM 1 BM


48.FU1 0100250 Fuse 5x20 F 250mA Italweber 1 EP1


48.FU2 0100250 Fuse 5x20 F 250mA Italweber 1 EP1


48.SA1 394-419 DPDT RETAINING TOGGLE SWITCH WITH SOLDER TERMINALS RS 1 EP1


48.SA2 394-419 DPDT RETAINING TOGGLE SWITCH WITH SOLDER TERMINALS RS 1 EP1


48.XS1 724-8962 USB CONNECTOR RS 1 EP1


48.XS2 724-8962 USB CONNECTOR RS 1 EP1


49.A1 HG G-19370 YB PROFINET GUIDE ANTENNA GOTTING 1 BM


49.A1 E12376 CABLE WITH M12 CONNECTOR 8 POLES STRAIGHT 15M IFM 1 BM


49.A1 EVC900 PROFINET M12 CABLE 10M ANGLE IFM 1 BM


49.A2 HG G-19370 YB PROFINET GUIDE ANTENNA GOTTING 1 BM


49.A2 E12376 CABLE WITH M12 CONNECTOR 8 POLES STRAIGHT 15M IFM 1 BM


49.A2 EVC900 PROFINET M12 CABLE 10M ANGLE IFM 1 BM


49.FU1 0100250 Fuse 5x20 F 250mA Italweber 1 EP1


49.FU2 0100250 Fuse 5x20 F 250mA Italweber 1 EP1


49.SA1 394-419 DPDT RETAINING TOGGLE SWITCH WITH SOLDER TERMINALS RS 1 EP1


49.SA2 394-419 DPDT RETAINING TOGGLE SWITCH WITH SOLDER TERMINALS RS 1 EP1


49.XS1 724-8962 USB CONNECTOR RS 1 EP1


49.XS2 724-8962 USB CONNECTOR RS 1 EP1


50.A1 HG G-71455 YA PROFINET TRANSPONDER READER GOTTING 1 BM


50.A1 EVC074 5M M12 5PIN CABLE IFM 1 BM


50.A1 EVC900 PROFINET M12 10M CABLE IFM 1 BM


50.A2 HG G-71455 YA PROFINET TRANSPONDER READER GOTTING 1 BM


50.A2 EVC074 5M M12 5PIN CABLE IFM 1 BM


50.A2 EVC900 PROFINET M12 10M CABLE IFM 1 BM


50.FU1 0100160 Fuse 5x20 F 160mA Italweber 1 EP1


50.FU2 0100160 Fuse 5x20 F 160mA Italweber 1 EP1


51.A1 PP042.0136 ACTUATOR ALI1-F/0150/M06/24/M0/C0P1/A2 MECVEL 1 BM


51.FU1 0114306 Fuse 5x20 T 6.3A Italweber 1 EP1 E_CQD_FUS_0035


52.BR1 CMS582M-00014 40444661 ENCODER CMS-58-2-M 8192/4096 PROFINET ANP12MM M12 SIDE,-20°,MRP,RESET T&R Electronics 1 BM


52.BR1 EVC900 PROFINET M12 CABLE 10M IFM 1 BM


52.BR1 EVC074 CABLE 5M M12 5PIN IFM 1 BM


52.BR2 CMS582M-00014 40444661 ENCODER CMS-58-2-M 8192/4096 PROFINET ANP12MM M12 SIDE,-20°,MRP,RESET T&R Electronics 1 BM


52.BR2 EVC074 CABLE 5M M12 5PIN IFM 1 BM


52.BR2 EVC900 PROFINET M12 CABLE 10M IFM 1 BM


52.FU1 0100500 Fuse 5x20 F 500mA Italweber 1 EP1 E_CQD_FUS_0028


52.FU2 0100500 Fuse 5x20 F 500mA Italweber 1 EP1 E_CQD_FUS_0028


53.FU1 0102002 Fuse 5x20 F 2A Italweber 1 EP1 E_CQD_FUS_0016


53.FU2 0102002 Fuse 5x20 F 2A Italweber 1 EP1 E_CQD_FUS_0016


53.SQ1 1100406 LASER SCANNER PROFINET PROTECTED FIELD 5.5M M12 Sick 1 BM


53.SQ1 2073851 MOUNTING BRACKET Sick 1 BM


53.SQ1 EVC082 CABLE WITH CONNECTOR M12 STRAIGHT 15M IFM 1 BM
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53.SQ1 EVC895 PROFINET M12 CABLE 10M STRAIGHT IFM 1 BM


53.SQ2 1100406 LASER SCANNER PROFINET PROTECTED FIELD 5.5M M12 Sick 1 BM


53.SQ2 2073851 MOUNTING BRACKET Sick 1 BM


53.SQ2 EVC082 CABLE WITH CONNECTOR M12 STRAIGHT 15M IFM 1 BM


53.SQ2 EVC895 PROFINET M12 CABLE 10M STRAIGHT IFM 1 BM


X3 ES21 JUNCTION BOX 200X200X80 RAL5009 Zanardo 1 BM


X3 ES21P INNER PLATE Zanardo 1 BM


X3 ES-AG1 FIXING BRACKETS Zanardo 1 BM


X8 APV 9 CASS.AP 100X100X59 *NEW* Ilme 1 BM


PB1 PF350000000013 PUSH-BUTTON PANEL TER 1 PB1


PB1 PRSL0161PE SHOULDER STRAP TER 1 PB1


PB1 1500.21N SPIRAL CABLE GLAND PG21 Cembre 1 PB1


PB2 ES26 JUNCTION BOX 400X300X120 RAL5009 Zanardo 1 PB2


PB2 ES26P INNER PLATE Zanardo 1 PB2


PB2 ES-AG1 FIXING BRACKETS Zanardo 1 PB2


PB2 040MM150 HANDLE New Elfin 1 PB2


35 x 15 023650 b=Ø5,5 TS 35X15 B=Ø5,5 Weidmuller 2m EP1


35 x 7 051450 b=Ø5,5 TS 35X7,5 B=Ø5,5 Weidmuller 2m EP1


40 x 80 02581 T1-EN 40X80 G CAN. CABL. Bocchiotti 4m EP1 E_CNL_PLA_0002


EP1 RRPTAL94554510 ALUMINIUM PLATE 945X545X10 REAR 1 EP1


EP1 D93/1063 ELECTRICAL PANEL 1000X600X300 RAL5009 Zanardo 1 EP1


EP1 8004 YALE KEY LOCK Zanardo 2 EP1


EP1 ELECTRICAL VOLTAGE ADHESIVE PLATE 140X140X140 ELECTRICAL VOLTAGE ADHESIVE PLATE 140X140X140 VARIE 1 EP1


EP1 ADHESIVE PLATE 48V 140X30 ADHESIVE PLATE 48V 140X30 VARIE 1 EP1


EP1 ADHESIVE PLATE 24V 140X30 ADHESIVE PLATE 24V 140X30 VARIE 1 EP1


EP1 268000-GB RED ADHESIVE PLATE IN ENGLISH DPR Cembre 1 EP1


EP1 ZB5SZ3 BLACK SHUTTER CAP FOR UNIT Ø22 MM Schneider Electric 3 EP1
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SOCKET FOR FRONT REMOTE CONTROL PANEL
ID WIRE NumI Pin


0V 1
10.5 2
20.1 3
12.4 4
12.5 5
12.6 6
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30.5 10
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0V 12
12.13 13
12.2 14
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38.3 16
38.4 17


18
19
20
21
22
23
24
25
26


30.7 27


XS3B
SOCKET FOR REAR REMOTE CONTROL PANEL
ID WIRE NumI Pin


0V 1
10.5 2
20.1 3
12.4 4
12.5 5
12.6 6
12.7 7
12.8 8
12.9 9
30.5 10
12.11 11
0V 12
12.13 13
12.2 14
30.6 15
38.3 16
38.4 17


18
19
20
21
22
23
24
25
26


30.7 27


XP3
PLUG FOR REMOTE CONTROL PANEL
ID WIRE NumI Pin


P.0V 1
P.24V 2
P.SIN1 3
P.FW 4
P.REV 5
P.RH 6
P.LH 7
P.HN 8
P.TRC 9
P.RST 10
P.TRP 11
P.TRN 12
P.COM 13
P.SOUT1 14
P.SOF 15
P.TKF 16
P.TKR 17


18
19
20
21
22
23
24
25
26


P.24V 2718


M2423(1-2)







PB1 CONTROL PANEL LAYOUT


12.SC1


12.SB2
YE


30.SB1
BU


30.SB2
BK


12.SC2


12.SA1
BK


12.SB1
RD


12.HL1
GN


PB1


M2423(1-2)







ON-BOARD CONTROL PANEL LAYOUT PB2


PB2


27.SB1
BK


ANNULLA
MISSIONE


27.SH3
GN


START
MISSIONE


TOUCH


SIMATIC  HMI


F1 F2 F3 F4 F5 F6 F7 F8 F9 F10


16.A1


M2423(1-2)







15.RJ110.HL1
WH


VOLTAGE
INSERTED


37.HL1
RD


GENERIC
FAULT


10.SA1
BK


VOLTAGE
0      1


FRONT PANEL LAYOUT SQUARE EP1


27.SH1
YE


ADDITIONAL
TIME


27.SA1
BK


27.SH2
WH


INSERTION
SERVICES


MAN-ASSIST
3.KA1


M2423(1-2)







LAYOUT ELECTRICAL PANEL EP1


EP1


4.GF1 5.GF1


4.FU1 5.FU1


6.GF1 7.GF1


6.FU1 7.FU1


4.KM1 5.KM1 6.KM1 7.KM1


10.KM2 10.KM3


-BATT


17.E1


40 x 80


40 x 80


40
 x


 8
0


40
 x


 8
0


35 x 15


35
 x


 7


35
 x


 7


10
.F
U1


10
.F
U2


10.KM1


17.A2


X1


35
 x


 7


17.A1


12.GS1
45.A1


46.A1


M2423(1-2)







LAYOUT ELECTRICAL PANEL EP1


24.KA1 24.KA2


24
.K
A3


24
.K
A4


38.KA1


40 x 80


40
 x


 8
0


40 x 80


40
 x


 8
0


PLC


X1-P


35 x 15


35 x 15


INNER PLATE


38.KM1 38.KM2


M2423(1-2)







LAYOUT ELECTRICAL PANEL EP1


7.GS1


EP1


M2423(1-2)







LAYOUT ELECTRICAL PANEL EP1


EP1


7.GS1


M2423(1-2)





		M2423(1-2)_REV2 RIVIAN AUTOMOTIVE ENGLISH

		MULTI-SHEETS

		M2423(1-2)_REV2_EN

		1 - TITLE

		2 - INDEX

		3 - BATTERY

		4 - LEFT FRONT TRACTION MOTOR CONTROLLER

		5 - RIGHT FRONT TRACTION MOTOR CONTROLLER

		6 - RIGHT REAR TRACTION MOTOR CONTROLLER

		7 - LEFT REAR TRACTION MOTOR CONTROLLER

		10 - AUXILIARY CIRCUIT POWER SUPPLY

		11 - MOTION SIGNALING AND HORNING

		12 - COMMAND BUTTONS

		13 - ON-BOARD EMERGENCIES

		15 - COMPOSITION PLC

		16 - OPERATOR PANEL

		17 - NETWORK DERIVATION

		18 - REMOTE ASSISTANCE BOARD AND ACCESS POINT

		19 - SAFETY CIRCUIT

		20 - PLC SAFE INPUTS

		24 - PLC SECURE OUTPUTS

		27 - PLC INPUT

		28 - PLC INPUT

		29 - PLC INPUT

		30 - PLC INPUT

		33 - PLC ANALOG INPUT

		36 - PLC OUTPUT

		37 - PLC OUTPUT

		38 - PLC OUTPUT

		39 - PLC OUTPUT

		45 - SPEED CONTROL MODULE 5.M1

		46 - SPEED CONTROL MODULE 7.M1

		47 - LASER SCANNERS

		48 - GUIDE ANTENNAS

		49 - GUIDE ANTENNAS

		50 - TRANSPONDER READER

		51 - ACTUATOR INSIDE/OUTSIDE CHARGING PLATE

		52 - ENCODER

		53 - LASER SCANNERS

		54 - SQUARE TERMINAL BLOCKS EP1

		55 - SQUARE TERMINAL BLOCKS EP1

		57 - TERMINAL BLOCKS JUNCTION BOXES

		58 - GENERAL PUSH-BUTTON TERMINAL BLOCK PB2

		59 - CONNECTORS

		60 - PB1 CONTROL PANEL LAYOUT

		61 - ON-BOARD CONTROL PANEL LAYOUT PB2

		62 - FRONT PANEL LAYOUT SQUARE EP1

		63 - LAYOUT ELECTRICAL PANEL EP1

		64 - LAYOUT ELECTRICAL PANEL EP1

		65 - LAYOUT ELECTRICAL PANEL EP1

		66 - LAYOUT ELECTRICAL PANEL EP1





		SHEETS LIST

		1 - TITLE

		2 - INDEX

		3 - BATTERY

		4 - LEFT FRONT TRACTION MOTOR CONTROLLER

		5 - RIGHT FRONT TRACTION MOTOR CONTROLLER

		6 - RIGHT REAR TRACTION MOTOR CONTROLLER

		7 - LEFT REAR TRACTION MOTOR CONTROLLER

		10 - AUXILIARY CIRCUIT POWER SUPPLY

		11 - MOTION SIGNALING AND HORNING

		12 - COMMAND BUTTONS

		13 - ON-BOARD EMERGENCIES

		15 - COMPOSITION PLC

		16 - OPERATOR PANEL

		17 - NETWORK DERIVATION

		18 - REMOTE ASSISTANCE BOARD AND ACCESS POINT

		19 - SAFETY CIRCUIT

		20 - PLC SAFE INPUTS

		24 - PLC SECURE OUTPUTS

		27 - PLC INPUT

		28 - PLC INPUT

		29 - PLC INPUT

		30 - PLC INPUT

		33 - PLC ANALOG INPUT

		36 - PLC OUTPUT

		37 - PLC OUTPUT

		38 - PLC OUTPUT

		39 - PLC OUTPUT

		45 - SPEED CONTROL MODULE 5.M1

		46 - SPEED CONTROL MODULE 7.M1

		47 - LASER SCANNERS

		48 - GUIDE ANTENNAS

		49 - GUIDE ANTENNAS

		50 - TRANSPONDER READER

		51 - ACTUATOR INSIDE/OUTSIDE CHARGING PLATE

		52 - ENCODER

		53 - LASER SCANNERS

		54 - SQUARE TERMINAL BLOCKS EP1

		55 - SQUARE TERMINAL BLOCKS EP1

		57 - TERMINAL BLOCKS JUNCTION BOXES

		58 - GENERAL PUSH-BUTTON TERMINAL BLOCK PB2

		59 - CONNECTORS

		60 - PB1 CONTROL PANEL LAYOUT

		61 - ON-BOARD CONTROL PANEL LAYOUT PB2

		62 - FRONT PANEL LAYOUT SQUARE EP1

		63 - LAYOUT ELECTRICAL PANEL EP1

		64 - LAYOUT ELECTRICAL PANEL EP1

		65 - LAYOUT ELECTRICAL PANEL EP1

		66 - LAYOUT ELECTRICAL PANEL EP1



		PANELS LIST

		BM (Bordo Macchina)

		11.HA1 [HORN]

		11.HA2 [BEEPER TROLLEY - IN MOTION]

		11.HL1 [FRONT - FLASHING]

		11.HL2 [RIGHT - FLASHING]

		11.HL3 [REAR - FLASHING]

		11.HL4 [FLASHING - LEFT]

		13.SB1 

		13.SB2 

		13.SB3 

		13.SB4 

		13.SB5 

		13.SB6 

		18.AT1 

		18.AT2 

		18.DR1 

		18.W2 

		18.W3 

		18.W4 

		28.SQ1 

		28.SQ2 

		28.SQ3 

		28.SQ4 

		29.SQ1 

		29.SQ2 

		3.A2 

		3.GS1 [LITHIUM - BATTERY]

		4.M1 

		4.YB1 [EL. MOTOR - BRAKE 4.M1]

		45.BR1 

		46.BR1 

		47.SQ1 [THE LASER - SCANNER FRONT]

		47.SQ2 [LASER - SCANNER REAR]

		48.A1 [FRONT GUIDE - ANTENNA FORWARD]

		48.A2 [FRONT GUIDE - ANTENNA BACK]

		49.A1 [REAR FORWARD - GUIDE ANTENNA]

		49.A2 [REAR GUIDE - ANTENNA BACK]

		5.M1 

		5.YB1 [EL. MOTOR - BRAKE 5.M1]

		50.A1 [FRONT TRANSPONDER - READER]

		50.A2 [REAR TRANSPONDER - READER]

		51.A1 [ACTUATOR INSIDE/OUTSIDE - CHARGING PLATE]

		52.BR1 [FRONT STEERING - ENCODER]

		52.BR2 [REAR STEERING - ENCODER]

		53.SQ1 [FRONT OVERHEAD - CRANE LASER SCANNER]

		53.SQ2 [REAR OVERHEAD - CRANE LASER SCANNER]

		6.M1 

		6.YB1 [EL. MOTOR - BRAKE 6.M1]

		7.M1 

		7.YB1 [EL. MOTOR - BRAKE 7.M1]

		X3 

		X8 



		BMG (Bordo Macchina a terra)

		3.A1 

		3.GS3 



		PB1 (Pulsantiera con cavo)

		12.HL1 

		12.SA1 

		12.SB1 [STOP]

		12.SB2 [HORN]

		12.SC1 [FORWARD - BACKWARD]

		12.SC2 [RIGHT - LEFT]

		30.SB1 [RESET]

		30.SB2 [SAFETY - OFF]

		38.HL1 

		38.HL2 

		PB1 



		PB2 (Pulsantiera a bordo)

		15.P1 

		16.A1 

		27.SA2 [SEMI-AUTO/AGV]

		27.SB1 [CANCEL - MISSION]

		27.SH3 [START - MISSION]

		PB2 



		EP1 (Quadro Generale)

		-BATT 

		10.FU1 

		10.FU2 

		10.GS1 

		10.HL1 [VOLTAGE - INSERTED]

		10.KM1 [VOLTAGE - INSERTED]

		10.KM2 [CHARGER - INSERTION]

		10.KM3 [CHARGER - INSERTION]

		10.SA1 [VOLTAGE - 0      1]

		12.FU1 

		12.FU2 

		12.GS1 

		15.AI1 

		15.CM1 

		15.CP1 

		15.DI1 

		15.DI2 

		15.DQ1 

		15.DQ2 

		15.FDI1 

		15.FDQ1 

		15.FU1 

		15.FU2 

		15.RJ1 [PROGRAMMING - PORT]

		16.FU1 

		17.E1 

		17.FU1 

		18.A1 [TELEASSISTANCE]

		18.D1 

		18.FU1 

		18.FU2 

		18.PP1 

		18.W1 

		24.KA1 

		24.KA2 

		24.KA3 

		24.KA4 

		27.SA1 [MAN-ASSIST]

		27.SH1 [ADDITIONAL - TIME]

		27.SH2 [INSERTION - SERVICES]

		3.KA1 

		37.HL1 [GENERIC - FAULT]

		38.KA1 [CHARGER - INSERTION]

		38.KM1 [INSIDE - CHARGING PLATE]

		38.KM2 [OUT CHARGING - PLATE]

		4.FU1 

		4.FU2 

		4.GF1 

		4.KM1 [MOTOR - CONTACTOR 4.M1]

		45.A1 [FRONT-RIGHT DRIVE - ENGINE SPEED CONTROL]

		46.A1 [REAR-LEFT WHEEL DRIVE - ENGINE SPEED CONTROL]

		47.FU1 

		47.FU2 

		48.FU1 

		48.FU2 

		48.SA1 

		48.SA2 

		48.XS1 

		48.XS2 

		49.FU1 

		49.FU2 

		49.SA1 

		49.SA2 

		49.XS1 

		49.XS2 

		5.FU1 

		5.FU2 

		5.GF1 

		5.KM1 [MOTOR - CONTACTOR 5.M1]

		50.FU1 

		50.FU2 

		51.FU1 

		52.FU1 

		52.FU2 

		53.FU1 

		53.FU2 

		6.FU1 

		6.FU2 

		6.GF1 

		6.KM1 [MOTOR - CONTACTOR 6.M1]

		7.FU1 

		7.FU2 

		7.GF1 

		7.KM1 [MOTOR - CONTACTOR 7.M1]





		COMPONENTS LIST

		10.FU1 

		10.FU2 

		10.GS1 

		10.HL1 [VOLTAGE - INSERTED]

		10.KM1 [VOLTAGE - INSERTED]

		10.KM2 [CHARGER - INSERTION]

		10.KM3 [CHARGER - INSERTION]

		10.SA1 [VOLTAGE - 0      1]

		11.HA1 [HORN]

		11.HA2 [BEEPER TROLLEY - IN MOTION]

		11.HL1 [FRONT - FLASHING]

		11.HL2 [RIGHT - FLASHING]

		11.HL3 [REAR - FLASHING]

		11.HL4 [FLASHING - LEFT]

		12.FU1 

		12.FU2 

		12.GS1 

		12.HL1 

		12.SA1 

		12.SB1 [STOP]

		12.SB2 [HORN]

		12.SC1 [FORWARD - BACKWARD]

		12.SC2 [RIGHT - LEFT]

		13.SB1 

		13.SB2 

		13.SB3 

		13.SB4 

		13.SB5 

		13.SB6 

		15.AI1 

		15.CM1 

		15.CP1 

		15.DI1 

		15.DI2 

		15.DQ1 

		15.DQ2 

		15.FDI1 

		15.FDQ1 

		15.FU1 

		15.FU2 

		15.P1 

		15.RJ1 [PROGRAMMING - PORT]

		16.A1 

		16.FU1 

		17.E1 

		17.FU1 

		18.A1 [TELEASSISTANCE]

		18.AT1 

		18.AT2 

		18.D1 

		18.DR1 

		18.FU1 

		18.FU2 

		18.PP1 

		18.W1 

		18.W2 

		18.W3 

		18.W4 

		24.KA1 

		24.KA2 

		24.KA3 

		24.KA4 

		27.SA1 [MAN-ASSIST]

		27.SA2 [SEMI-AUTO/AGV]

		27.SB1 [CANCEL - MISSION]

		27.SH1 [ADDITIONAL - TIME]

		27.SH2 [INSERTION - SERVICES]

		27.SH3 [START - MISSION]

		28.SQ1 

		28.SQ2 

		28.SQ3 

		28.SQ4 

		29.SQ1 

		29.SQ2 

		3.A1 

		3.A2 

		3.GS1 [LITHIUM - BATTERY]

		3.GS3 

		3.KA1 

		30.SB1 [RESET]

		30.SB2 [SAFETY - OFF]

		37.HL1 [GENERIC - FAULT]

		38.HL1 

		38.HL2 

		38.KA1 [CHARGER - INSERTION]

		38.KM1 [INSIDE - CHARGING PLATE]

		38.KM2 [OUT CHARGING - PLATE]

		4.FU1 

		4.FU2 

		4.GF1 

		4.KM1 [MOTOR - CONTACTOR 4.M1]

		4.M1 

		4.YB1 [EL. MOTOR - BRAKE 4.M1]

		45.A1 [FRONT-RIGHT DRIVE - ENGINE SPEED CONTROL]

		45.BR1 

		46.A1 [REAR-LEFT WHEEL DRIVE - ENGINE SPEED CONTROL]

		46.BR1 

		47.FU1 

		47.FU2 

		47.SQ1 [THE LASER - SCANNER FRONT]

		47.SQ2 [LASER - SCANNER REAR]

		48.A1 [FRONT GUIDE - ANTENNA FORWARD]

		48.A2 [FRONT GUIDE - ANTENNA BACK]

		48.FU1 

		48.FU2 

		48.SA1 

		48.SA2 

		48.XS1 

		48.XS2 

		49.A1 [REAR FORWARD - GUIDE ANTENNA]

		49.A2 [REAR GUIDE - ANTENNA BACK]

		49.FU1 

		49.FU2 

		49.SA1 

		49.SA2 

		49.XS1 

		49.XS2 

		5.FU1 

		5.FU2 

		5.GF1 

		5.KM1 [MOTOR - CONTACTOR 5.M1]

		5.M1 

		5.YB1 [EL. MOTOR - BRAKE 5.M1]

		50.A1 [FRONT TRANSPONDER - READER]

		50.A2 [REAR TRANSPONDER - READER]

		50.FU1 

		50.FU2 

		51.A1 [ACTUATOR INSIDE/OUTSIDE - CHARGING PLATE]

		51.FU1 

		52.BR1 [FRONT STEERING - ENCODER]

		52.BR2 [REAR STEERING - ENCODER]

		52.FU1 

		52.FU2 

		53.FU1 

		53.FU2 

		53.SQ1 [FRONT OVERHEAD - CRANE LASER SCANNER]

		53.SQ2 [REAR OVERHEAD - CRANE LASER SCANNER]

		6.FU1 

		6.FU2 

		6.GF1 

		6.KM1 [MOTOR - CONTACTOR 6.M1]

		6.M1 

		6.YB1 [EL. MOTOR - BRAKE 6.M1]

		7.FU1 

		7.FU2 

		7.GF1 

		7.KM1 [MOTOR - CONTACTOR 7.M1]

		7.M1 

		7.YB1 [EL. MOTOR - BRAKE 7.M1]

		-BATT 

		PB1 

		PB2 

		X3 

		X8 



		MATERIALS CODE

		ALIANT - 322000163

		3.GS1



		ALIANT - 324000019

		3.GS1



		ALIANT - 329000436

		3.GS3



		Apem - 4P192S1J55113

		12.SC1



		Cembre - 1500.21N

		PB1



		Curtis - 18442097

		4.GF1

		5.GF1

		6.GF1

		7.GF1



		Curtis - 470336321

		4.GF1

		5.GF1

		6.GF1

		7.GF1



		Da definire - Da definire

		18.A1



		Eaton - 171287

		11.HA1

		11.HA2



		Eaton - 171449

		11.HA1

		11.HA2



		Eaton - 185156

		13.SB1

		13.SB2

		13.SB3

		13.SB4

		13.SB5

		13.SB6



		Eaton - 216483

		13.SB1

		13.SB2

		13.SB3

		13.SB4

		13.SB5

		13.SB6



		Finder - 39.10.7.024.9024

		38.KA1



		Finder - 7S.23.9.024.0210

		24.KA3

		24.KA4



		GOTTING - HG G-19370 YB

		48.A1

		48.A2

		49.A1

		49.A2



		GOTTING - HG G-71455 YA

		50.A1

		50.A2



		IFM - E12376

		48.A1

		48.A2

		49.A1

		49.A2



		IFM - EVC006

		28.SQ1

		28.SQ2

		28.SQ3

		28.SQ4

		29.SQ1

		29.SQ2



		IFM - EVC074

		50.A1

		50.A2

		52.BR1

		52.BR2



		IFM - EVC082

		47.SQ1

		47.SQ2

		53.SQ1

		53.SQ2



		IFM - EVC895

		47.SQ1

		47.SQ2

		53.SQ1

		53.SQ2



		IFM - EVC900

		48.A1

		48.A2

		49.A1

		49.A2

		50.A1

		50.A2

		52.BR1

		52.BR2



		IFM - IM5123

		28.SQ1

		28.SQ2

		28.SQ3

		28.SQ4

		29.SQ1

		29.SQ2



		Ilme - APV 9

		X8



		Ilme - CDSHF 27

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3A

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B

		XS3B



		Ilme - CDSHM 27

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3

		XP3



		Italweber - 0100160

		50.FU1

		50.FU2



		Italweber - 0100250

		48.FU1

		48.FU2

		49.FU1

		49.FU2



		Italweber - 0100500

		15.FU2

		17.FU1

		52.FU1

		52.FU2



		Italweber - 0101001

		18.FU1

		18.FU2



		Italweber - 0102002

		4.FU2

		5.FU2

		6.FU2

		7.FU2

		12.FU1

		12.FU2

		16.FU1

		47.FU1

		47.FU2

		53.FU1

		53.FU2



		Italweber - 0104004

		15.FU1



		Italweber - 0114306

		51.FU1



		MECVEL - PP042.0136

		51.A1



		Mean Well - RSD-500C-24

		10.GS1



		Metalrota - 3kW 48V

		4.M1

		5.M1

		6.M1

		7.M1



		New Elfin - 020GE20

		12.SC2



		New Elfin - 020MTR2T

		12.SC2



		New Elfin - 040MM150

		PB2



		Phoenix Contact - 2320018

		12.GS1



		Phoenix Contact - 2702357

		45.A1

		46.A1



		RS - 394-419

		48.SA1

		48.SA2

		49.SA1

		49.SA2



		RS - 724-8962

		48.XS1

		48.XS2

		49.XS1

		49.XS2



		Schneider Electric - DF101

		10.FU1

		10.FU2



		Schneider Electric - DF2CA20

		10.FU1

		10.FU2



		Schneider Electric - XB5PRJ45

		15.RJ1



		Schneider Electric - XVLA233

		12.HL1

		38.HL1

		38.HL2



		Schneider Electric - XVLZ911

		12.HL1

		38.HL1

		38.HL2



		Schneider Electric - ZB4BC2

		27.SB1



		Schneider Electric - ZB4BD2

		27.SA2



		Schneider Electric - ZB4BG4

		10.SA1

		27.SA1



		Schneider Electric - ZB4BV013

		10.HL1



		Schneider Electric - ZB4BV043

		37.HL1



		Schneider Electric - ZB4BVB1

		10.HL1



		Schneider Electric - ZB4BVB4

		37.HL1



		Schneider Electric - ZB4BW0B11

		27.SH2



		Schneider Electric - ZB4BW0B31

		27.SH3



		Schneider Electric - ZB4BW313

		27.SH2



		Schneider Electric - ZB4BW333

		27.SH3



		Schneider Electric - ZB4BW383

		27.SH1



		Schneider Electric - ZB4BZ101

		27.SA1

		27.SH1



		Schneider Electric - ZB4BZ102

		27.SB1



		Schneider Electric - ZB4BZ103

		10.SA1



		Schneider Electric - ZB4BZ105

		27.SA2



		Schneider Electric - ZB5AA26

		30.SB2



		Schneider Electric - ZB5AA5

		12.SB2



		Schneider Electric - ZB5AA6

		30.SB1



		Schneider Electric - ZB5AG4

		12.SA1



		Schneider Electric - ZB5AS844

		12.SB1



		Schneider Electric - ZB5AZ101

		12.SA1

		12.SB2

		30.SB1

		30.SB2



		Schneider Electric - ZB5AZ104

		12.SB1



		Schneider Electric - ZBSP2

		15.RJ1



		Schneider Electric - ZBVB8

		27.SH1



		Sick - 1100406

		47.SQ1

		47.SQ2

		53.SQ1

		53.SQ2



		Sick - 2073851

		47.SQ1

		47.SQ2

		53.SQ1

		53.SQ2



		Siemens - 3RT2016-1BB42

		24.KA1

		24.KA2



		Siemens - 3RT2018-1BB42

		38.KM1

		38.KM2



		Siemens - 3RT2916-1LM00

		24.KA1

		24.KA2

		38.KM1

		38.KM2



		Siemens - 6AV2123-2MB03-0AX0

		16.A1



		Siemens - 6ES7131-6BH01-0BA0

		15.DI1

		15.DI2



		Siemens - 6ES7132-6BH01-0BA0

		15.DQ1

		15.DQ2



		Siemens - 6ES7134-6HD01-0BA1

		15.AI1



		Siemens - 6ES7136-6BA00-0CA0

		15.FDI1



		Siemens - 6ES7136-6DB00-0CA0

		15.FDQ1



		Siemens - 6ES7137-6EA00-0BA0

		15.CM1



		Siemens - 6ES7193-6BP00-0BA0

		15.AI1

		15.DI2

		15.DQ2

		15.FDQ1



		Siemens - 6ES7193-6BP00-0DA0

		15.CM1

		15.DI1

		15.DQ1

		15.FDI1



		Siemens - 6ES7193-6TP00-0TP1

		15.P1



		Siemens - 6ES7193-6UP00-0DP2

		15.P1



		Siemens - 6ES7510-1SJ01-0AB0

		15.CP1
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1 INTRODUCTION 
 


1.1 SYMBOLS ADOPTED 
 


IMPORTANT 
Read the highlighted information with care, and follow instructions to the letter. 
 


CAUTION 


This symbol warns the reader to pay maximum attention to the highlighted 
information. 
Failure to follow instructions can result in serious damage to persons or to the 


product. 
 


FORBIDDEN 


Pay careful attention to the highlighted instructions. 
 


 


1.2 GENERAL INFORMATION 
 


It is important that all the precautions indicated in the manual are strictly observed. In the event 
that the expected conditions of use or technical data are not covered by this document, contact 
Metalrota S.r.l. so that the application can be evaluated. 
The purpose of this document is to provide the user with all the information needed to ensure 
correct selection and proper use of the products described. 
 


  


Products must be used according to the methods desc ribed in this 
document, by persons who are properly trained for t he purpose.  


  


Customers are responsible for ensuring correct sele ction and use of the 
product on the basis of their industrial and/or bus iness needs. 
With the state of the art constantly evolving, Meta lrota S.r.l. reserves the 
right to update and improve the content of this lit erature at any time, 
making changes which however cannot be regarded as binding. 
Responsibility for the selection of the product lie s ultimately with the 
Customer, unless otherwise agreed in writing betwee n the parties.  
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1.3 GENERAL SAFETY WARNINGS 


 


  


Asynchronous three-phase electric motors contain dangerous parts and carry 
various types of risk; consequently, it is essential to observe all the safety 
warnings indicated. 
The electric motor must be used only after proper training has been given and the 
following instructions have been read. 
Technicians entrusted with installation, commissioning, inspection, maintenance 
and repair operations must be suitably qualified and familiar with general safety 
regulations both in the country of origin and in the country where the product will 
be installed. They must also have received specific technical training that will 
enable them to identify and avoid every potential danger. In particular, maximum 
caution must be exercised in respect of live components, rotating parts and hot 
surfaces. 
The electric motor must not be operated in hostile environmental conditions. Be 
certain to abide by the parameters indicated in this manual. 
Important: 


• do not deactivate or tamper with protection devices; if safety systems are 
tampered with or by-passed, Metalrota S.r.l. will acknowledge no liability 
for any damage that could occur as a result; 


• if an electric motor develops a fault and/or is not running smoothly, 
withdraw it from use and label it officially out of service. If repairs are 
required, contact Metalrota S.r.l. Technical Assistance. 


  


An electric motor must not be installed in areas where potentially explosive 
atmospheres can be created or where there is a high fire risk. 
Commissioning of the motor must not proceed if the driven machine is found to be 
at variance with the pertinent directive. 


  


Always use appropriate items of personal protective equipment, e.g. gloves, 
safety eyewear, etc.. 


  


Do not run the motor if it has become damaged during transport or assembly; in 
this instance contact Metalrota S.r.l. for instructions on how to proceed. 
Use only original replacement parts or accessories, or in any event those 
authorized by Metalrota S.r.l. If this condition is ignored, claims for repairs or 
damages will not be recognized. 
Avoid swallowing oil, grease or other material from the electric motor, and do not 
dispose of these items irresponsibly. 
Do not clean or wash the motor with solvents or pressurized water jets. These are 
actions that could damage the product. Do not clean the electric motor using 
flammable substances, and never use cleaning compounds that are corrosive or 
harmful to health. 
Do not apply paint to the electric motor. If in doubt on any point, contact Metalrota. 
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1.4 RESIDUAL RICKS 
 


 
  


 


Danger from moving parts  
Take particular care to avoid any kind of physical contact with moving parts. 
Install control components that will allow the motor to be started and stopped both 
under normal operating conditions and in an emergency. 
 
Be careful to stop the motor and wait a few minutes before commencing 
maintenance operations, making certain that all moving parts have slowed to a 
complete standstill. 
 


 


Danger from explosion and fire  


Do not install the motor outdoors or in hostile environments without first checking 
the level of protection specified. 
An asynchronous motor can continue to carry voltage even after the stop control 
has been operated: after testing the earth system, for example, certain parts may 
present residual risks of explosion. Make certain live parts are completely safe 
before working on the motor. 


  


Waterless fire extinguishers only  


In the event of fire, put out flames only with extinguishers using powder or CO2 


 


Danger of burns through contact with motor surfaces  


Remember always to wait a few minutes after shutting down the machine before 
working on the motor, as some hot parts may not cool down immediately. 
Before starting up the motor, ensure that parts made of plastic or temperature 
sensitive materials are shielded from sources of excessive heat. 
  


 
1.5 INTENDED USE 


 
Our electric motors are intended for incorporation into machines, generally for professional use, 
secured to fixed mountings such as the machine frame or baseplate and designed to cover the 
widest imaginable range of applications. 
Electric motors are not normally designed for use in conditions exposed directly to the elements. 
If electric motors are to operate in hostile environments with notable levels of dirt, water splash, 
heat or humidity, they must be equipped with special guards. For applications requiring electric 
motors equipped with special protective enclosures, contact the Metalrota S.r.l. sales office to 
ensure these are ordered correctly. 
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1.6 PROHIBITED USES 


 
The intended use for Metalrota S.r.l. electric motors is as described above. Any other uses not 
specifically indicated are prohibited. 
 


The following are severely prohibited: 


• Tampering with parts of the motor or fitting replacements not supplied by Metalrota S.r.l.. 


• Use in environments where potentially explosive atmospheres can be expected. 


• Connection to power sources and use in conditions other than those described in the 
technical specifications. 


 


  


The electric motor must absolutely not be used in an improper manner and/or 
operated before it has been definitively installed in and interfaced with the driven 
machine. 
Where electric motors are used for unsuitable or unspecified applications, warranty is 
automatically invalidated and Metalrota S.r.l. will decline liability for any damage that 
may be caused to persons or property. 


 


1.7 IDENTIFICATION OF OPERATORS 
 


Given that certain activities essential to the use of electric motors involve the exposure of 
operators to specific risks (e.g. connections at installation), persons entrusted with the 
operations described in this document, from installation through to maintenance, must be 
properly trained in accordance with current statutory regulations. 


 


1.8 WARRANTY CONDITIONS 
 
The motors referred to in these instructions are guaranteed for 12 months from the date of 
consignment by Metalrota S.r.l. Any warranty arrangements of a different nature or duration 
must be negotiated with Metalrota S.r.l. and included in the agreed contractual conditions. 
The warranty cover is limited strictly to cases of malfunction deriving from defects of 
manufacture, in accordance with the indications given in this document. Metalrota S.r.l. 
acknowledges no liability for damage caused to machinery or systems in which the motor is 
installed. Warranty covers the repair or replacement only of defective motor parts. Warranty 
does not cover any defect attributable to installation, maintenance, cleaning or parts 
replacement procedures that have been performed incorrectly or ineffectively. 
Do not remove the motor nameplate or you will lose the guarantee. 


If a claim under warranty is acknowledged by Metalrota S.r.l., the defective component will be 
replaced or repaired by the company's own staff. Warranty does not cover parts subject to 
normal wear and tear. Warranty claims will not be acknowledged in cases of incorrect 
installation or maintenance, tampering with the product, improper use, or damage sustained 
during transport, handling and storage. All transport costs incurred in returning the product to 
Metalrota S.r.l. and restoring it subsequently to the customer are excluded from the warranty. 
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1.9 DECLARATION OF CONFORMITIY AND INCORPORATION 


 
 


The manuacturer:  
Metalrota S.r.l., with registered office at via Bulgaria 46, 41122 – Modena (MO) – Italy, 


in the person of its Legal Rapresentative Mr Federzoni Valter 
 


Declares under its own responsability that products manufactered by the company 
under the name: 


 
Asynchronous three-phase electric motors  


 
To which this declaration relates, are in conformity where applicable with the following directives:  
 


• 2006/95 (low voltage), 
• 2004/106 (electomagnetics compatibility), 
• 2014/30/CE (electomagnetics compatibility) 
• 2006/42/CE (machinery) insofar as they meet applicable safety requirements and are 


capable of being incorporated into a machine 
 


The electics motors are also in conformity with the followig technical standards:  
 


EN 60034-1 
EN 60034-5 
EN 60034-7 


 
Furthermore: 
 


• The tecnical file is held by Metalrota S.r.l. with registered office at via Bulgaria 46, 41122 – 
Modena (MO) – Italy, in the person of its legal rapresentative, 


• Metalrota S.r.l. undertakes to transmit information regarding its products, in response to any 
reasonable request from the national authorities. This undertaking is given in respect of the 
method of transmission and without prejudice to the intellectual property rights retained by 
the manufacturer of the product, 


• Electric motors must not be commissioned until the system or the machine into which 
they will be incorporated have been declared as bei ng in conformity with the delle 
requirements of applicable directives.  


 
Modena, 03/10/2016                                                                                          Signed 


 
 


………………………… 
Federzoni Valter 


 (Legal Rapresentative of Metalrota S.r.l.) 
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2 ASYNCHRONOUS MOTORS 
 


2.1 DESIGN 
 
These are asynchronous three-phase electric motors operating off a low voltage a.c. power 
supply, designed for general use in industrial applications. 


 
 


Rif. Description Rif. Description 


1 HEAD FRONT 4 CASE 


2 BEARING 5 BEARING 


3 INDUCED 6 HEAD BACK 


 
Main parts of the motor: 


• Case: can be made in aluminium or steel. 


• Flanges and end cover: : can be made of aluminium, cast iron or steel. 


• Morot shaft:  always steel, with both male and female output configuration at the 
coupling end and at the end opposite. Special shafts can be supplied if requested by 
the customer. 
• Bearings:  these are double-shielded, grease lubricated radial ball bearings 
designed specifically for electric motors. Efficient lubrication is guaranteed at operating 
temperatures up to 100 °C maximum. 
• Stator winding:  the material used for all our motors is double-enamelled copper 
wire, insulation class H. Careful separation of phase windings (slots and end rings), 
safe insulation of “braid” (phase lead wires). 
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• Rotor:  pressure diecast aluminium squirrel cage type; all rotors are balanced to 
eliminate vibration and noise. 
• Motor enclosure rating : ingress protection from IP 00 to IP 66, on request. 
• Terminal box enclosure rating:  motors can be supplied with terminal box or exit 
cables having ingress protection from IP 00 to IP 66 


 
Furthermore, on request, we can provide the following accessories: 
 


• Electromagnetic brakes: generally we provide negative electromagnetic brake 
so it’s open if  the circuit is fed otherwise they still closed; on request we can supply 
brake with IP65 protection. 
• Thermal protection:  generally we supply thermalcouple on/off or thermal 
sensor, with cable housed on terminals motor zone. 
• Ventilation of traction motor: in case of wanting to have a longer service of the 
motor for intese duty cycle or heavy load. 
• Encoder:  vast is the availabilty of this componet, incremental or absolute, mono 
and multiturns, connected directly with motor shaft ( traction or steering, or fixed on 
the steering plate. 
• Tacho generator:  generally 10V-1000rpm, connected directl y with the motor 
shaft ( traction or steering) 
• Bimetal thermal sensor:  normally closed or normally open, with temperature 
thresholds of 90 °C, 110 °C, 140 °C. used to protect the motor from excessively high 
temperatures Items supplied on request when ordering. 
• Mounting feet:  fixing feet can be supplied for certain types of motor. 


• Painting:  motors can be supplied with special paint finishes, if requested 


• Operation : motors operate generally with electronic control systems, which 
signifies almost invariably that the motor will be fitted with an encoder, and with a 
specific thermal sensor for monitoring the temperature level. The thermal sensor must 
be of a type compatible with the electronic controller. 
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Power 


Type 


Frequency 


Speed 


Power factor 


Ingress 
protection 


Number of 
encoder pulses 


Phase voltage 


Phase corrent 


Torque 


Motor code 


Testing date 


Insulation class 


Duty cicle 


 
2.2 MOTOR IDENTIFICATION AND DATA PLATE 


 
All motors made by the company are identified by a data plate, as illustrated below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


  


Many items of technical data on the plate are self-explanatory. 
For further information, refer to drawings supplied with the accompanying 
documentation, or contact Metalrota S.r.l. direct 


 
 


2.3 NOMINAL OPERATING CHARACTERISTICS 
 
Unless otherwise indicated, the operating characteristics refer to:  


• Duty cycle (see indication on the motor data plate). 


• ambient temperature: 0 °C ... + 40 °C. 


• maximum altitude 1000 m above sea level. 


• power input at nominal voltage and frequency; maximum permissible voltage fluctuation  
ammessa ±5%. ±5%. For maximum and minimum power input values, assume a further ±5% 
(e.g. a motor rated 48 V is suitable for nominal mains voltages from 45 V to 50 V). 


 


  


The efficiency of a motor can be reduced if the voltage and/or frequency of the 
power input deviate from the nominal rated values. 
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2.4 TYPE OF DUTY 


 
Duty cycles are explained in the following summary of the reference standards and the 
definitions adopted. 


• Load: the combined values of electrical and mechanical quantities that characterize the 
requirements placed on a rotating machine by an electrical circuit or by a mechanical device, at 
a given moment. 


• Duty:  the definition of the load, or loads, to which the machine is subject, which include (if 
applicable) starting, electric braking, no-load and idle periods, as well as their duration and their 
sequence over time. 


  


EN 60034-1 standards define different types of duty. Those of interest for Metalrota S.r.l. 
products are: 


 


Continuous Duty – S1  


Operation at constant load for a duration 
sufficient to reach thermal equilibrium. 


Conditions of continuous duty, equating to 
maximum perfoermance. 


P = Load. 


Pv = Elettric losses 
T = Temperature 
t = Time 
Tcc = Time period of operation at constant 
load 


Tmax = Maximum temperature recorded 
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Short time duty – S2 


Operation at constant load for a given period of time 
less than that required to reach thermal equilibrium, 
followed by an idle period of duration sufficient to re-
establish equality between the temperature of the 
machine and the temperature of the cooling fluid with 
a tolerance of 2°K. 


Example: S2-60 min 


The motor operates continuously under nominal rated 
conditions for 60 min, then remains idle for a duration 
sufficient to return to ambient temperature. 


P = Load 


Pv = Electic losses 
T = Temperature 
t = Time 
Tcc = Time period of operation at constant load 
Tmax = Maximum temperature recorded 


 
Servizio intermittente periodico – Servizio S3  


Sequence of identical operating cycles, each 
comprising a period of operation at constant load and 
an idle period. 


 Duration of cycle 10 minutes. 


In this duty cycle, the sequence is such that the 
starting current has no significant effect on 
temperature rise. The nature of periodic duty dictates 
that thermal equilibrium is never reached during the 
on-load period. 


Example: S3-70%  


The motor runs for 7 minutes and remains idle for 3 
minutes. 


 


P = Load 


Pv = Electic losses 
T = Temperature 
t = Time 
Dc = Duration of single cycle (10 min) 


Tcc = Time period of operation at constant load 


Tr = Idle period 
Tmax = Maximum temperature recorded 


Intermittent ratio = Tcc / (Tcc+Tr)* 100%  







 


Asynchronous three phese electric motors   Page 13 of 36  
ffff  


 


3 HANDLING AND TRASPORT 
 


3.1 PRELIMINARY WARNINGS 
 
All Metalrota products are prepared for shipment packed in wooden crates or steel containers, 
or boxed on pallets, as appropriate for the weight and dimensions of the particular item. 
Special packing can be provided on request; in this instance, contact the sales department 
when placing the order  
 


  


In the case of models that cannot be handled manually, the choice of suitable lifting 
gear (straps, slings, chains, eyebolts) will depend primarily on the weight of the 
electric motor. 
Handling, transport and installation procedures must be carried out by persons 
properly trained and instructed for the purpose, in accordance with current 
regulations on health and safety in the workplace 


  


If any pack received from a carrier has been seriously damaged, the best policy is 
to indicate PROVISIONAL ACCEPTANCE, check immediately that the actual 
product has not been damaged, photographing it if necessary, then provide a 
written account of the situation and the condition of the product. The product must 
not be used until written authorization is received from Metalrota S.r.l. 
If any parts or components are found to be defective or damaged, contact the 
Engineering - Sales Department. 
Should the data plate be damaged, a duplicate must be requested in writing from 
the Engineering department. 
Make certain that there are no parts of the packing such as fragments of 
cardboard, staples etc., occluding or obstructing motor ventilation holes. 


If electric motors are not going to be used immediately, they must be stored in 
clean, dry, temperate surroundings, protected from vibration, sheltered from the 
weather, and preferably covered in such a way that the case cannot be penetrated 
by dust and debris. 
Before using a motor, check that all parts are in serviceable condition, especially 
the shaft, bearings and flanges, and all electrical contacts. 
Test the insulation of the winding, or windings, using the appropriate instrument. 
Do not touch the terminals either during tests or immediately afterwards, as they 
can remain live for a certain duration. 


  


The materials in which electric motors and relative components are packed must 
be suitably disposed of at authorized collection sites. 
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3.2 HANDLING OF MOTORS 


 
Small motors can be handled manually, without lifting gear. 


Motors that cannot be man-handled are provided with a threaded hole into which an eyebolt 
of suitable capacity can be screwed. 


 


 
 


If necessary, the motor can be cradled using straps or slings of suitable capacity looped around 
the case at the appropriate points; in any event, be sure to observe current accident prevention 
regulations. 


 
 


  


Do not added further loads to the motor when lifting. 
Do not lift a motor by its output shaft or fan cowl, or by plastic parts, terminals or power 
cables. 
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4 INSTALLATION AND COMMISSIONING 
 


4.1 ACCEPTANCE AND STORAGE 
 


Check that the motor is exactly as ordered, and has not been damaged during transport. 
Eyebolts that may already be fitted to the case must be used only for lifting the motor 
itself. 
If the required operating parameters are different to those indicated in the technical 
specifications, contact the Metalrota S.r.l. engineering department before proceeding. 


 


 


4.2 INSTALLATION AND COMMISSIONING 
 


4.2.1 PRELIMINARY WARNINGS 


 


When installing the motor, the machine must be at a standstill, and disconnected from 
the electrical power supply. 


 
Motors can be installed in any of the mounting positions covered by EN/IEC 60034-7. 


The mounting position of the motor must be selected in such a way that: 


• The motor can be properly secured, with all threaded fasteners properly tightened. 


• In the case of a ventilated motor, there is sufficient clearance between the fan and the 
frame of the machine to allow a free flow of air. 


• All power cables for encoders, thermal sensors, electromagnetic brakes and any other 
components (accessories) supplied with the motor can be fastened securely between 
nuts and lock nuts or with connectors. In addition, power cables must not be pressed 
or pinched against other parts (machine frame, flanges, etc...) and must be long 
enough to ensure they can be connected without difficulty, in other words free of any 
tensile stress that could place strain on terminals and connections. 


 


When tightening cables to the relative terminals, always use two wrenches as illustrated. 
Hold 
the bottom nut stationary to prevent the terminal from turning, then, with the cable 
termination lug in position on the post, tighten the top nut to obtain a secure and 
durable contact. 
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Use the appropriate special tools for assembly purposes. 


To find out the permissible axial or radial loads, always ask for and refer to literature originated 
by Metalrota S.r.l.. 


 


 
During the installation procedure, ensure that fixing screws or bolts do not penetrate 
internally of the motor, as these could damage the electrical windings. 


 


 


  


Do not install near heat sources. 
Bearing in mind the required ingress protection, install the motor in such a way that 
foreign matter cannot penetrate the frame, or obstruct the ventilation holes if any. 
Make certain that water or other liquids cannot infiltrate the motor. 
Make sure the motor cannot be damaged when the machine is moved for whatever 
reason. 
Check that the data plate remains clearly visible once the motor is installed. 
If the case includes drain holes, check that these are correctly positioned in such a 
way that condensate can run off freely 


 


When tightening cables to the relative terminals, always use two wrenches as illustrated. Hold the 
bottom nut stationary to prevent the terminal from turning, then, with the cable termination lug in 
position on the post, tighten the top nut to obtain a secure and durable contact. 


 


 


Once in position on the driven machine, all motors must be connected mechanically to the 
machine pivot so that rotation can be transmitted. 
The connections most frequently used are: 


• Direct coupling to another component (gear unit, differential, pump…), 
• Indirect coupling, by way of pulleys, drive couplings or pinions. 
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Before coupling the motor, clean and lubricate contact surfaces to prevent any risk of seizing. 


If the motor is bolted to a bed or baseplate, ensure that the mounting surface is sufficiently 
thick, with a flatness tolerance of less than 0.03 mm. 
 


Avoid mounting components in such a way as to create overhung loads, and ensure that 
chains or belts are not tensioned to the point of affecting bearing life, or even causing 
failure of the motor shaft (see illustration alongside). 
 


Make certain there is no way that elements coupled to the motor can cause damage to 
parts of the machine or injury to persons. 
Ensure that parts of the motor likely to reach high temperatures are suitably protected 
against possible bodily contact. 
The coupling component and the type of transmission are selected and designed to suit 
the particular operating conditions. Selection and design are the responsibility of the 
customer: the responsibility of Metalrota S.r.l. srl is limited to the reliability of such 
technical data as the company can be expected to provide to the customer, on request. 


 
The recommended tightening torques for threaded fasteners are: 
  


Bolt size  


Tightening torque for typical rated strengths  


8,8  10,9  12,9  


[Nm]  [Nm]  [Nm]  


M4  3  4  5  


M5  6  9  10  


M6  10  15  18  


M8  25  35  41  


M10  50  70  85  


M12  90  120  145  


M16  210  295  355  


M20  450  580  690  


M24  750  1.000  1.200  


 
Tolerance of +/- 8% is permissible on the above values 
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4.2.2 KEYING 


 
Metalrota motors are always balanced with a half-key fitted to the shaft (unless specified 
otherwise when ordering). Accordingly, transmission components must also be balanced using a 
half-key. 
For special keying requirements, refer to the detailed instructions provided by the supplier of the 
component and by Metalrota S.r.l. 
 


If the end face of the shaft end and/or the hole in the hub are damaged, the defect 
must be rectified BEFORE proceeding with assembly. 


 
 


4.2.3 ELECTRICAL CONNECTIONS 


 
Metalrota S.r.l. can supply different types of motors, consequently it is important that each one 
should be wired according to the instructions provided. If the motor is operated by an electronic 
control or other device, compatibility between the motor winding and the control must be verified. 
  


  


Before making the electrical connection, make certain that the power supply 
matches the values indicated on the data plate. 
Make the electrical connections to the motor and to auxiliary items when the 
machine is idle, with the motor isolated from the mains power supply 


Use cables of section large enough to prevent overheating and/or excessive 
voltage drop at the motor terminals. Remove the key from the keyway before 
starting the motor with the shaft uncoupled, otherwise it could be flung out 
with considerable force. 


  


Generally speaking, all Metalrota S.r.l. asynchronous three-phase motors have 


windings with 1 or 2 coils per slot; the phases can be wired internally adopting 
star or delta configuration, but in either case there are 3 terminals or 3 cables, 
and the connection can be made using either of the 2 methods indicated 
below. 


 


Before disconnecting the cables to invert the direction of rotation, make 
certain that the motor is isolated from the power supply 


  


Motors can rotate in either direction, left or right: if the direction of rotation is 
not as required, invert the connections of the two outer phases U and V, 
leaving the central phase (V) in place 


 
  







 


Asynchronous three phese electric motors   Page 19 of 36  
ffff  


 
Example of connection between asynchronous motor with accessories, and electronic control. 
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4.2.4 CONNECTION OF ENCODERS 


 


Electronic control systems require a variety of feedback devices to ensure the correct operation 
of asynchronous three-phase motors; these include encoders. 
Metalrota S.r.l. can provides encoder types “phonic wheel” o bearing sensorized” of which the 
following are the technical characteristics. 


Type Phonic wheel : This type of encoder has two main components: a toothed wheel having a 
suitably sized module, mounted internally of the motor, and a Hall effect sensor inserted through 
the case from the outside. 
The sensor generates two square wave signals,channel A and channel B, phase shifted by 90°. 


The number of pulses per revolution (generally 48,64,80 
pulse/rev) is determined by the encoder wheel and can 
vary with the size of the motor. The sensor is readily 
accessible and easy to replace; the cable can be 
connectorized if requested. 


 


  


It is advisable that the speed should not exceed 6000 rpm. In the event of the RT 
encoder being replaced, re-utilize the metal shims of the discarded encoder so as to 
guarantee the same distance (gap) between the sensor and the toothed wheel. 


 
  Dati tecnici: 


Imput voltage: 5 ÷ 24 VDC  


Frequency range:  0,1 ÷ 20 kHz  


Operating temperature: -10 ÷ +120°C  


IP ingress protection: IP 65  


Current: 


5V   7.6mA. 17mA  


12V 7.8mA …17 mA  


24V   8mA.. 18 mA  


Cable diameter (4 wires)  0.34 mm2  


Red  +5V……+24V  


Black  Negative  


White  Channel A  


Blue  Channel B  
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Type bearing sensorized : This type of encoder is also known as a sensor bearing, it is in fact a 
bearing on which the electrical part is mounted. It has the great advantage of not requiring space, it 
is mounted as a standard bearing that supports the armature. In this case, however, for any 
replacement is required to be able to open the engine: this operation must be entrusted to Metaltota 
S.r.l. approved technicians. 


Likewise in this instance, the encoder generates two square wave signals (channel A and channel 
B) phase shifted by 90°. 


The number of pulses generated will depend on the size of the bearing. 
 


 
 


  


Extreme care must be taken over the installation of this encoder. When fitted onto 
a shaft or in the recess of a flange, special tools must be used, and every 
precaution taken to avoid damaging the electronics. If force is required for 
installation purposes, this can be applied only to the inner ring of the encoder 
bearing. 
The sensor bearing can be seriously damaged if exposed to: 


• an input voltage higher than 24V, 


• incorrect installation, 


• excessive overheating, 
• short circuit between power cables, 


• electrostatic charges: the sensor is highly sensitive and must be handled 
with care. 


• avoid contact between power conductors and signal wires. 


The output cable can be connectorized if requested. 


Fitting this type of encoder is always a highly delicate operation, which must be 
entrusted to an expert technician and performed using the proper equipment. 
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 Technical data :  


Input voltage:  5 ÷ 24 VDC  


Operating temperature  -10 ÷ +90°C  


 


Current 


 5V - 270 ohm  


12V - 680 ohm  


24V - 1470 ohm  


Frequency range  0.1Hz  …  9KHz  


ESD - IEC61000-4-2   contact 4 KV- air 8 KV  


ETF - IEC61000-4-4   4000V  


Cable diameter (4 wires)   0.32mm2  


Red  5 ÷ 24VDC  


Black   Negative 


White   Channel A 


Blue  Channel B 
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4.2.5 CONNECTION OF THERMAL SENSOR 


 
Asynchronous motors generally need to be equipped with a temperature detection device; Metalrota 
S.r.l. motors are fitted with Philips KTY84-130 sensors, but can be supplied with other types if 
requested. 
The sensor serves to indicate the temperature of the winding (range -40 °C up to +300°C), and is 
connected to the electronic control circuit. The two electrical terminals emerge from the motor case 
on the exit side of the terminal box; see the "maintenance" heading for replacement instructions. 


 


  


Failure to connect the thermal sensor (when installed) will automatically 
invalidate the motor warranty 


 
The encoder and thermal sensor can be supplied already connectorized. 
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4.2.6 ACCESSORIES 


 
Various accessories requiring an electrical connection can be installed on the motor, if requested. 
 
Thermal overload protections 


Motors used for heavy duty applications can be protected against excessive overheating by means 
of a bimetal thermal sensor. This protection device must be specified when ordering the motor. 
Metalrota S.r.l. supplies 3 different thermal overload sensors with temperature thresholds of: 90 °C, 
110 °C and 140 °C (+/- 8 °C); different thresholds are available on request. 
The thermal sensor is generally embedded in the winding, with two relative wires emerging from the 
motor; these must be connected as indicated in the wiring diagram 
 


TERMOCOPPIA  TIPO S 01  CON REINSERZIONE AUTOMATICA   E CAVO DI 
ALLACCIAMENTO  


Switching method breaker contact 


Switching temperature threshold 90°C, 110°C, 140°C 


Tolerance +/- 5 °K 


Measurement current / n° cycles 2.5 A / 10 000,  5A / 3000 


Standard connection Cable of 0.25 mm2 section 
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Electromagnetic brake 
 


 
 
 
If the motori s equipped with an electromagnetic 
brake, this must also be connected to the 
electrical circuit. Before motor and drive wheel 
starting, verify that electromagnetic brake is 
unlocked when it is fed. Especially after a long 
period of stop, if this doens’t happen, the brake 
lining could be glued (pos 3) to the  friction brake 
plate (pos 1). In this case, with the brake still fed, 
try to move the brake lining (pos 3) using a 
screwdriver very carefully and without ruin the 
contact surface. To increase the braking torque, 
screw the regulation ferrule (pos 8) ( clockwise). 
To have the opposite effect, unscrew the ferrule ( 
counterclockwise)  
N.B: brakes are already regulated during the 
mounting phase of drive wheels or motor with 
standard braking. 
Torque, power requirement and maximum air gap 
values are indicated in the following table: 
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Normal braking 
torque 


Power at 20°C  Smax  


[Nm]   [W]  [mm]  


4 20  0.3  


5 22 0.3 


8  25  0.3  


10 26 0.3 


16  30  0.3  


20 36 0.3 


32  40  0.5  


40 40 0.5 


60  50  0.5  


75 52 0.5 


 


  


 


Smax indicates the maximum permissible air gap, beyond which the brake 
must be recalibrated and, if necessary, the brake disc replaced.  
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4.2.7 CONNECTION OF AN EXTERNAL ENCODER 


 
An external encoder can be fitted to the motor, if requestedby the costumer. 
 


 
 
The external encoder is not essential for control of the actual motor, but will be used to increase the 
resolution of speed and position signals utilized in monitoring the performance of the driven machine. 
If requested by the customer, Metalrota S.r.l. will prepare the motor shaft to accept the installation of 
any encoder selected and installed subsequently by the customer 
 


 


 


An external encoder must not be connected to the electronic control governing 
the motor, but to the electronic control governing the driven machine as a whole. 


 


All wiring of encoders, thermal sensors and accessories must be entrusted to an 
expert installation/service technician and undertaken with maximum care. 
Metalrota S.r.l. recommends users to procure the proper connectorization tools for 
the various cables. 


 


 


For further information on encoders, contact the engineering department at 
Metalrota S.r.l.. 


 
  







 


Asynchronous three phese electric motors   Page 28 of 36  
  


 
4.3 REMINDERS ON INCORPORATION PROCEDURES 


 
During the process of installing the motor in the driven machine, all of the various controls must be 
included: start, stop, emergency stop devices if applicable, and machine safety devices. The motor 
must be protected permanently against unacceptable power input or loading situations, and against 
malfunction or breakdown. Metalrota S.r.l. can assist in identifying the most suitable protection 
systems for particular cases. Where the requisite protection systems are omitted or incorrectly 
calibrated or found to be ineffective, Metalrota S.r.l. will decline all liability in respect of faults or failures 
 


 


Electrical protections  


Motors are not supplied with any kind of electrical protection installed (e.g. fuses, 
thermal-magnetic breakers...); it is the responsibility of the user to ensure that 
protections against short-circuit and overvoltage are provided. 


 


Mechanical protections  


Before machines are commissioned, the user must make certain that all moving 
parts are suitably protected; in particular, the machine must not be commissioned 
if: 
• The motor has not been suitably fixed, 


• The cover of the terminal box, if specified, has not been properly fitted and 
secured with its screws, to prevent accidental contact with live parts 


• Power cables have not been suitably connected and protected against 
accidental contact with live parts, 


• The cowl of the cooling fan, if specified, has not been correctly fitted, 


• Motors presenting accessible moving parts have not been properly protected, 


In addition to mechanical protections associated specifically with motors, the user 
must also make certain that all components connected to the driven machine and 
set in motion (couplings, pulleys, driver belts, etc.) are suitably protected against 
accidental contact. 


  


Prote ctions against thermal risk  


The outer surfaces of motors can reach particularly high temperatures. 
The user must deploy suitable guards that will prevent operators from coming into 
contact with hot parts, whether intentionally or unintentionally. 
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5 MAINTENANCE 
  


  


All maintenance operations must be carried out by s killed service  
technicians. 
If in doubt, or in need of any information on the u se of electric motors, 
always contact Metalrota S.r.l. technical assistanc e. 


Any maintenance operation on the motor must be carried out with the 
machine at standstill and disconnected from the power supply (including 
auxiliary circuits). Irregularities or abnormalities discovered during an 
inspection must be remedied without delay. 
Do not carry out maintenance work when the electric motor is running or 
connected to the power supply. Make certain that the motor has been 
disconnected from the power supply and always wait a few minutes after it 
has been shut down, as there are parts that may still be hot. 
When work is completed, replace guards and protections that have been 
removed. 
Take every precaution during maintenance operations to ensure that the 
motor cannot be started up by unauthorized persons. 


If the electric motor needs to be painted, contact Metalrota S.r.l. srl for 
instructions 
To ensure maintenance is performed correctly, it is  always advisable 
that the electric motor should be removed from the machine in which 
it is installed.  


 


 
During maintenance work, wear suitable items of personal protective 
equipment; wait for a few minutes until the electric motor has cooled down 
sufficiently and come to a complete standstill. 


  


Do not release or dispose of residual matter into the surrounding 
environment when carrying out maintenance. Always observe statutory 
regulations on waste disposal. 


 
The frequency of inspections will depend mainly on the number of hours the motor has been running 
and on ambient conditions; in any event, current regulations on the servicing of machinery must be 
observed. 
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5.1 GENERAL MAINTENANCE 


 


Asynchronous motors do not have parts in direct or sliding contact; nonetheless, inspection and 
maintenance are importance for the smooth running and durability both of the motor and of the driven 
machine. 
 
Checks to be carried out at installation and at lea st once a year 
 


• Check that there are no traces of debris, oil or water on the motor, and that these have 
caused no damage to any parts of the motor, especially wiring components. Clean all 
components if necessary, and before reassembly, test the insulation of the stator. 


• Check that the entire cooling circuit (case, fan cowl air inlet vents, motorized fan unit if any) 
is free of dust, oil and any process waste, in order to ensure that the motor will not overheat 
due to the normal flow of cooling air being impeded. 


• Check that all connections — whether cables secured to terminals or connectorized cables 
— are clean, neatly arranged and properly tightened. If connections are damaged, they must 
be renewed or replaced. 


• Check that the motor runs free of vibration and without abnormal noise. If vibrations are 
detected, check that the motor is fastened securely and that the driven machine is properly 
balanced. 


• Where drive belts are in use, check that these are correctly tensioned, as a belt that is too 
tight can significantly reduce the life of motor bearings and even cause failure of the shaft 
extension. 


• Where O-rings, seals and other protection devices are installed, check their condition and 
replace if necessary with identical components. 


• Check that any additional components fitted to the motor, such as contactors, thermal 
sensors or external fan units, are operating as they should and calibrated as per 
specification. 


 
Inspection of bearings: at least once a year 
 


All bearings used by Metalrota S.r.l. are designed specifically for electric motors, with double seals 
and grease lubrication, and do not require any special maintenance; all the same, it is good policy to 
check on a regular basis that they are functioning correctly when in operation. 
Bearing life can vary to a considerable extent depending on the nature of the loads applied to the 
motor and the starting cycles adopted, also on temperature and humidity levels in the operating 
environment. Excessive bearing noise will generally indicate the need for replacement If the motor 
has been commissioned only recently, the first area to check is the coupling (rectify any possible 
misalignment or check the tension of drive belts, if in use; see also heading 4.2). If bearing noise 
persists after remedial action has been taken, this means the bearings are already impaired and must 
be replaced. 
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5.2 MAJOR SERVICING 


 


Replacement of bearings 


Always remove bearings with the aid of a puller, taking care not to deface or damage the motor shaft. 
 
 
 
 


Removal of bearing turning the handle 
of the puller 


 


 


 


Before bearings are fitted, make certain the relative seats have been thoroughly cleaned. Bearings 
should be fitted using a press, taking care not to damage the ball races. Check that the bearing rings 
are correctly abutted against the shoulders of the shaft and of the relative flanges, also that the 
replacement bearings are of the same type as the original components, or equivalent. Where shaft 
seals are fitted, these should always be renewed throughout. 
  


  


When replacing an encoder bearing, refit the new bearing with maximum care 
and observing the position of the wiring components. Take particular care to 
ensure that no stresses are applied to the electrical cable. 
When removing and replacing motor components installed with protective 
mastic and/or silicone sealant, make certain that the same level of protection 
is reinstated following reassembly. 


 
Replacement of motor:  


  


All operations must be entrusted to expert service technicians and carried out 
in accordance with current regulations, using the requisite items of Personal 
Protective Equipment. 
Before commencing any removal steps, the motor and any accessories 
installed should be disconnected completely from the power supply. 


  
It is always preferable, where possible, to remove the motor from the machine and position it on a 
work bench. 
Proceed to strip down the motor, following the steps described: 


• If the motor has a fan, remove the fan cowl, and the propeller, 


• Disconnect the cables from the terminals, 
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• The motor shaft (rotor) is always retained at one of the two flanges by a circlip preventing 
axial movement; remove the circlip, proceed to remove the two flanges, and the rotor can 
then be separated from the case. 


 


  


 
Take care not to damage the rotor or the stator winding when separating one 
from the other. 


 


• Proceed to remove the bearings, which may be force fitted to the motor shaft or to the flanges 
in either case, use the appropriate pulling tools or drivers, being careful not to damage the 
seats. 


Metalrota S.r.l. will undertake the overhaul and repair of motors at its own premises. In any event, the 
work must be entrusted only to expert service technicians who are able to guarantee that the motor 
will be returned to its faultless original condition. 
When carrying out an overhaul or repair, always use original replacement parts, or at least parts 
approved in writing by Metalrota S.r.l.. 
To obtain correct information on the product, indicate. 


• Motor designation code 


• Serial number 


• Date of manufacture 


In the case of maintenance, it always advisable that bearings and shaft seals should all be replaced. 
Following the removal steps, conduct a visual inspection to verify the mechanical integrity and 
functional efficiency of all components, replacing any that are found to be defective or worn (e.g. 
shaft). Measure the insulation resistance of the stator applying a test voltage of at least 1000 V, and 
if correct, the serviced or repaired motor can be reassembled. 
 


 Before installing the reassembled motor on the machine: 


• test the insulation again between phase and earth; 


• secure the motor to the bench and, before connecting to the power supply 
check that there are no parts incorrectly or insufficiently tightened, liable to 
injure the operator or damage the motor, or parts connected to the motor; 


• connect the motor and any accessories (e.g. electromagnetic brake) to the 
power supply, following the relative instructions; 


• supply the correct voltage to the motor and to components (e.g. brake) 
checking that the shaft rotates in the required direction and there is no 
vibration or noise; 


• check that the current draw is correct, on the basis of data plate values 


This done, the motor can be installed on the machine. 
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5.3 DECOMMISSIONING 
 


   With regard to the correct handling of Waste Electrical and Electronic Equipment, 
remember that: 


1. waste electrical material must not be disposed of as household refuse, but 
properly sorted in accordance with local regulations; 


2. this item of equipment may contain hazardous substances: improper use 
or incorrect disposal could have negative effects on human health and on 
the environment. 


Incorrect disposal of WEEE materials is punishable by law. 
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6 TROUBLESHOOTING 
 


The following table shows a list of abnormal situations that could arise, together with possible 
remedies and an indication of the person authorized to remedy them. 
If a given problem does not appear in the table, contact the Metalrota S.r.l. engineering department. 


 


Problem  Causes  Remedy  Competency  


Electric motor 
does not start.  


No electrical power 
reaching the motor 


Check that the power supply is 
correct and reaching the contactor 
or the electronic control (if installed) 
and that voltage is registering at the 
motor 


Routine 
maintenance 


technician 


Incorrect electrical 
connection 


Restore the correct connection 
Routine 


maintenance 
technician 


Electronic control (if 
installed) 


Check that the control is working 
and correctly configured. 
Check whether or not there are 
alarms tripped; if so, remove the 
cause to restore normal operation 
of the electronic control 


Routine 
maintenance 


technician 


Electromagnetic 
brake (if installed) 


not releasing 


Check that the electronic control or 
the dedicated brake control device 
are working correctly and able to 
release the brake 


Routine 
maintenance 


technician 


Motor damaged Contact the Metalrota S.r.l. 
engineering department 


Metalrota S.r.l. 
approved 
service 


technician 


Mains voltage too 
high or too low Check the a.c. mains power supply 


Routine 
maintenance 


technician 


Resisting torque too 
high 


Disconnect the drive coupling and 
test the motor under noload 
conditions 


Routine 
maintenance 


technician 
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Problem Causes Remedy Competency  


Motor emits 
vibration or noise 
when tested under 


no-load 
conditions.  


motor malfunctioning 


Check that there is no foreign 
matter inside the motor. 
Check that the motor shaft 
bearings are not damaged 


Routine 
maintenance 


technician 


Misalignment and/or 
incorrect assembly 


Check that all components are 
securely and firmly fastened 
and there are no bolts loose 


Routine 
maintenance 


technician 


Rotor and stator 
touching 


Contact Metalrota S.r.l. 


Metalrota 
S.r.l. 


approved 
service 


technician 


Damaged, defective 
or worn bearings 


Replace the bearings 
Routine 


maintenance 
technician 


Fan touching the 
cowl or other fixed 
parts of the motor 


Locate the point of contact and 
eliminate 


Routine 
maintenance 


technician 


Excessive power 
consumption  


Possible motor fault 


Check that the motor is not 
damaged. 
Check that the brake (if 
installed) is fully released. 
Check that there is no 
mechanical component of the 
motor seized or damaged, or 
that there is no misalignment 


Routine 
maintenance 


technician 


Workload too high 


Check that the load factor for 
the machine is the same as 
used for selection of the motor 
size 


Routine 
maintenance 


technician 


Motor overheating  


Fan cowl or 
ventilation holes 


occluded or 
obstructed 


Clean thoroughly to restore 
cooling air flow 


Routine 
maintenance 


technician 


Input voltage too 
high or too low 


Check the voltage against the 
data plate 


Routine 
maintenance 


technician 
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The manual cannot possibly inform the user as to every potential danger situation 
that might arise during the operation or maintenance of these asynchronous 
electric motors. 
Accordingly, a sound technical knowledge of the product and of the precautions 
indicated in this manual — and careful observance of the basic rules regarding 
safety — can certainly help in anticipating and resolving many danger situations. 
Our aim is to help the user adopt and develop safe working procedures, and put 
them into practice. 
Remember: safety is in your interests, and is your responsibility 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 








UTD.175.01-2016.00_EN


Planetary gear reducers and gearmotors


EP series
Operating instructions











3EP Operating instructions – UTD.175.01-2016.00_EN Rossi


1  – General information........................................................................................................................... 4
2 – Operating conditions......................................................................................................................... 5
3  – How supplied.................................................................................................................................... 5
4  – Lifting, handling and storage............................................................................................................. 6
5  – Installation......................................................................................................................................... 8
6  – Universal flange adapter................................................................................................................. 18
7  – Motor mounting or replacement..................................................................................................... 19
8  – Lubrication....................................................................................................................................... 21
9  – Commissioning................................................................................................................................ 22
10 – Cooling unit systems....................................................................................................................... 24
11 – Backstop device.............................................................................................................................. 28
12 – Maintenance.................................................................................................................................... 28
13 – Mounting positions, oil quantities and tanks.................................................................................. 29
14 – Plug positions and types................................................................................................................. 40
15 – Troubles: causes and corrective actions......................................................................................... 44


Contents







4 EP Operating instructions – UTD.175.01-2016.00_ENRossi


Installation and maintenance


1 – General information
This document provide information about handling, installation and maintenance of the planetary gear 
reducers.
All the people who work with the products presented in this operating instructions must carefully read and 
apply them rigorously. The products correspond  to the technical level reached at the moment the document 
is printed. Rossi S.p.A. reserves the right to introduce, without notice, the necessary changes to improve 
effi  ciency and safety of its products.


The paragraphs marked with symbols shown below contain dispositions to be strictly respected in order to 
assure personal safety and to avoid any heavy damages to the machine or to the system.


  – Live
  – At temperature higher than 50 °C
  – Rotating during operations
  – attention


IMPORTANT: the components supplied by Rossi must be incorporated into machinery and should not be 
commissioned before the machinery in which the components have been incorporated conforms to:
–  Machinery directive 2006/42/CE and subsequent updatings;
–  «Electromagnetic compatibility (EMC)» directive 2004/108/EC and subsequent updatings.


Attention! Components in non-standard design or with special executions or with constructive vari-
ations may differ in the details from the ones described here following and may require additional 
information.
Attention! For the installation, use and maintenance of the electric motor (standard, brake or non-
standard motor) or of the possible motor-variator and/or the electric supply device (frequency con-
verter, soft-start, etc.) and accessories, if any (flow indicators, independent cooling unit, thermostat, 
ect) consult the attached specific documentation. If necessary, require it.
Attention! For any clarification and/or additional information consult Rossi S.p.A. and specify all 
name plate data.


Gear reducers and gearmotors of presented in this operating instruction are normally suitable for installations 
in industrial areas: additional protection measures, if necessary for different employs, must be adopted 
and assured by the person responsible for the installation.
An incorrect installation, an improper use, the removing or disconnection of protection devices, the lack of 
inspections and maintenance, improper connections may cause severe personal injury or property damage.
Therefore, the products must be moved, installed, commissioned, handled, controlled, serviced and re-paired 
exclusively by responsible qualifi ed personnel.
Qualifi ed personnel must be specially trained and have the experience necessary to recognize risks associated 
with these products and to avoid possible hazards.
It is recommended to pay attention to all existing safety laws and standards concerning correct installation.
Whenever personal injury or property damage may occur, due to falling or projecting parts of gear reducer or 
of its parts, foresee adequate supplementary protection devices against:
– release or breakage of fastening screws;
–  rotation or unthreading of the gear reducer from shaft end of driven machine following to accidental breakage 


of the reaction arrangement;
– accidental breakage of the shaft end of driven machine.
When operating on gear reducer or on components connected to it, the machine must be at rest: disconnect 
motor (including auxiliary equipments) from power supply, gear reducer from load, be sure that safety systems 
are on against any accidental starting and, if necessary, pre-arrange mechanical locking devices (to be removed 
before commissioning).


Attention! During the operation the gear reducers may have hot surfaces.
Attention! During the operations take protection due to possible warm oil contact. 


If deviations from normal operation occur (temperature increase, unusual noise, etc) immediately switch off  
the machine.


Safety


keeping in mind the instructions in force:
–  the elements of casing, gear pairs, shafts and bearings of gear reducer must be transformed into 


steel scraps. The elements in cast iron will be subjected to the same treatment if there is no par-
ticular instructions;


–  exhausted oils must be recycled and treated in accordance with environmental legislation.


Recycling


– Don’t use to lift


– Lifting point
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Lubricant
If not differently stated, gear reducers until size 021A are supplied filled for the specific mounting position 
involved with synthetic PAO oil as indicated in an additional label.


3 – How supplied


Installation and maintenance


2 – Operating conditions


Painting
Internal painting External painting Notes


Final color 
Blue RAL 5010


Features


Single-compound ester epoxy 
or phenolic resin basis primer  


(prepainted)


Single-compound ester epoxy 
or phenolic resin basis primer  


(prepainted)
+


Water-soluble  
polyurethane  


dual-compound enamel


Resistant to atmospheric and 
aggressive agents


(atmospheric corrosivity category C3 
according to ISO 12944-2).


Suitable for further coats of 
dual-compound paints only1)


The internal painting does not 
resist polyglycol synthetic oils 


(polyalphaolefines synthetic oils 
are suitable).


Remove by a scraper or sol-
vent the possible paint of gear 


reducer coupling surfaces 


Protections and packing
Overhanging free shaft ends and hollow shafts are treated with protective anti-rust long life oil. 
All internal parts are protected with protective anti-rust oil. Unless otherwise agreed in the order, products are 
adequately packed: on pallet, protected with a polyethylene film, wound with adhesive tape and strap (bigger 
sizes); in carton pallet, wound with adhesive tape and strap (smaller sizes); in carton boxes wound with tape 
(for small dimensions and quantities). 
If necessary, gear reducers are conveniently separated by means of anti-shock foam cells or of filling cardboard. 
Generally the packing is suitable for the normal road/rail transport. For sea transport it is necessary to foresee 
a special packing, when ordering. 
Before handling or transporting the gear reducers, be sure that the packing is in good conditions and suitable 
for the transport. Do not stock packed products on top of each other.


Gear 
reducer size


Ratio


Product
code


Serial 
number


Output


Date


Input


Mounting
position


QR code


Mass


Gear 
reducer size


Ratio


Product
code


Serial 
number


Output


Date


Input


Mounting
position


Mass


Assembled by Rossi Italy


Assembled by subsidiaries


1) Before adding further coats of paint, properly protect the seal rings and carefully degrease and sand the gear reducer surfaces.


Gear reducer are designed for industrial applications, at ambient temperature 0 ÷ + 40 °C (with peaks at -10 
°C and + 50 °C), maximum altitude 1 000m.


Name plate
Every gear reducer is provided with a name plate in anodized aluminium containing main informations 
necessary for a correct identification of the product; the name plate must not be removed and must be kept 
integral and readable. All name plate data must be specified on eventual spare part orders.
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Size D R
∅


001A, 002A – –
003A ... 006A 25 151
009A ... 015A 30 181


018A, 021A 35 213


�


*
*


***


Sizes 001A ... 021A details


Installation and maintenance


Lifting and handling


* Not included


4 – Lifting, handling and storage


Receipt


At receipt verify that the unit corresponds to the one ordered and has not been damaged during the transport, 
in case of damages, report them immediately to the courier.
Avoid commissioning gear reducers, that are even slightly damaged.
Report any non-compliance to Rossi S.p.A.


Lifting and handling


First make sure that the lifting equipment (e.g. crane, hook, eye bolt, straps etc.) is suitable for the weight and 
size of the gear reducer (the weight of the product are given in the name plate). When lifting, use only 
the attachment point marked in the following fi gures. 
Pay attention to avoid lifting (max 15° during handling) and, if necessary, use additional straps only to balance 
the load.
Do not use front threads at the input shaft ends to lift the gear reducers.


WARNING:


– suspended load can fall;
– do not stand under the load;
– improper transport may result in damage to the gear reducer.
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Size D R S
∅


1EL ... 4EL
3EB, 4EB


2EB 1EL ... 4EL
3EB, 4EB


2EB


022A 25 180 181 221 222
030A 30 184 204 197 231
031A 30 193 228 207 259


042A 30 193 209 207 259
043A 30 193 110 207 270
060A 30 170 243 229 277


085A 30 187 284 252 312
125A 30 225 312 280 343
180A 35 230 – 312 –
250A 40 257 – 348 –
355A 50 299 – 404 –
500A 50 324 – 439 –
710A 60 362 – 489 –


� *


*
*


Installation and maintenance


Sizes 022A ... 710A details


Lifting and handling


* Not included


Warning


 Lifting and handling correct  Lifting and handling incorrect













8 EP Operating instructions – UTD.175.01-2016.00_ENRossi


Installation and maintenance


Storage


Surroundings should be sufficiently clean, dry and free from excessive vibrations (veff  0,2 mm/s) to avoid 
damage to bearings (excessive vibration should also guarded during transit, even if within wider range) and 
ambient storage temperature should be 0 ÷ +40 °C: peaks of 10 °C above and below are acceptable.
The gear reducer filled with oil must be positioned according to the mounting position mentioned on the name plate.
Every six months rotate the shafts (some revolutions are sufficient) to prevent damage to bearings and seal 
rings.
Assuming normal surroundings and the provision of adequate protection during transit, the unit is protected 
for storage up to 1 year.
For a 2 year storing period in normal surroundings it is necessary to pay attention also to the following 
instructions: – generously grease the sealing, the shafts and the unpainted machined surfaces, if any, and 
periodically control conservation state of the protective anti rust oil; – completely fill the gear reducers with 
lubrication oil.
For storages longer than 2 years or in aggressive surroundings or outdoors, consult Rossi S.p.A.


5 – Installation


General


Before the installation, verify that:
– there are no damages on shafts and on mating surfaces;
– �design is suitable to the environment (temperature, atmosphere,etc.). No applications allowed  in aggressive 


environment having explosion danger;
– �be sure that the structure on which gear reducer is fitted is plane, levelled and sufficiently dimensioned in 


order to assure fitting stability and vibration absence (vibration speed veff  3,5 mm/s for PN  15 kW and 
veff  4,5 mm/s for PN > 15 kW are acceptable), keeping in mind all transmitted forces due to the masses, to 
the torque, to the radial and axial loads;


– used mounting position corresponds to the one stated on name plate;
– �carefully align the gear reducer with the motor and the driven machine (with the aid of shims if need 


be), interposing flexible couplings whenever possible. Attention! Bearing life and good shaft and coupling 
running depend on alignment precision between the shafts;


– �position the gear reducer so as to allow a free passage of air for cooling both gear reducer and motor 
(especially at their fan side);


– �avoid any obstruction to the air flow; heat sources near the gear reducer that might affect the temperature 
of cooling air and of gear reducer (for radiation); insufficient air recycle and applications hindering the steady 
dissipation of heat;


– �verify that the gear reducer housing is dust-free in ordering to achieve an efficient heat dissipation;
            – �gear reducers and gearmotors should be protected whenever possibile and by appropriate means from solar 


radiation and extremis of weather; weather protection becomes essential when high or low speed shafts 
are vertically disposed or when the motor is installed vertical with fan uppermost.


– �mating surfaces (of gear reducer and machine) must be clean and sufficiently rough to provide a good friction 
coefficient (indicatively Ra 1,6 ÷ 3,2 µm). Remove by a scraper or solvent the eventual paint of gear reducer on 
coupling surfaces and, especially in presence of external radial loads or torque required M2  0,7 × MN2, apply 
locking adhesives;


– when external loads are present use pins or locking blocks, if necessary;
– �before wiring-up the gearmotor make sure that motor voltage corresponds to input voltage. If direction of 


rotation is not as desired, invert two phases at the terminals.
   �Y- starting should be adopted for no-load starting (or with a very small load) and for smooth starts, low start-


ing current and limited stresses, if requested.
   �If overloads are imposed for long periods or if shocks or danger of jamming are envisaged, then motor-pro-


tection, electronic torque li miters, fluid couplings, safety couplings, control units or other similar devices 
should be fitted.


  �Usually protect the motor with a thermal cut-out however, where duty cycles involve a high number of 
on-load starts, it is necessary to utilise thermal probes for motor protection (fitted on the wiring); magneto-
thermic breaker is unsuitable since its threshold must be set higher than the motor nominal current of rating.
Connect thermal probes, if any, to auxiliary safety circuits.


		    Use varistors and/or RC filters to limit voltage peaks due to contactors.
– For accessories not supplied by Rossi pay attention to their correct dimensioning; if necessary consult us.


Screws and tightening torques


According to the design and size stated on nameplate, use screws and tightening torques as shown in the 
following tables; at least class 10.9 is necessary but in case of heavy stresses, alternate loads and shocks use 
class 12.9 (class 8.8 can be used if M2 < 70% × Mn2). 
The screws must be equipped (where indicated - e.g.:  in the following tables) with ISO 7089 washers (300 
HV min.). 
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Size Design
(e.g. C038M1 F10a)


C... F... K... F... K... F... C... P...
S... F... Z... F... Z... F... S... P...
H... A...
M... A...


n° d l n° d l n° d l n° d l


Ø min max Ø min max Ø min max Ø min


001A, 002A 8 M10 30 40 - - - - 8 M10 10 13 4 M14 40
003A 10 M12 35 35 10 M12 35 35 - - - - 4 M16 45
004A, 006A 10 M12 40 50 10 M12 35 35 - - - - 4 M16 45


009A, 012A 12 M14 45 55 12 M14 45 50 - - - - 4 M20 55
015A 16 M14 45 55 16 M14 45 50 - - - - 4 M20 55
018A, 021A 12 M16 55 75 12 M16 50 50 - - - - 4 M22 60


 


Size Design
(e.g. C100M1 F10z)


C... F...
S... F...


Where present, stop 
pins must be used!


n° d l n° d1 l1


Ø min Ø min


022A 12 M16 140 3 12 20
031A 15 M16 160 3 16 20
043A 24 M16 170 - - -


Class
8.8 10.9 12.9


Ø M2 < 70% × Mn2
Washer must be always used


(300 HV min.)


M10 50 70 85
M12 85 120 145
M14 135 190 230


M16 210 300 355
M20 400 560 675
M22 530 770 895


M24 690 1 000 1 165
M27 1 010 1 400 1 705
M30 1 380 1 950 2 330


M33 2 000 2 800 3 375
M36 2 500 3 550 4 220
M39 2 950 4 200 4 980


M42 4 100 5 800 6 920
M45 5 000 7 100 8 440
M52 7 600 10 700 12 800


M56 9 800 13 800 16 540


12.9 with washer
(300 HV min.)


Sizes 001A ... 021A


Sizes 030A ... 710A Sizes 022A, 031A, 043A


Tightening torque [N m]


Sizes 030A ... 710A


Sizes 001A ... 021A Sizes 030A ... 710A


Installation and maintenance


Size Design
(e.g. C100M1 F10e)


C... F...
S... F...
H... A...
Z... F...


n° d l


Ø min


030A 24 M16 150
042A 28 M16 160
060A 24 M20 180


085A 28 M20 200
125A 28 M24 230
180A 32 M24 250


250A 28 M30 290
355A 32 M30 320
500A 28 M36 350


710A 32 M36 390


Size Accessory
,FB


n° d l


Ø min


030A 4 M24 65
042A 4 M27 70
060A 4 M30 85


085A 4 M33 90
125A 4 M36 110
180A 4 M39 120


250A 4 M42 130
355A 4 M45 140
500A 4 M52 160


710A 4 M56 180


 085A
 085A


Be careful to the tightening of the 12.9 screws. Over tightening can damage them.
The suggested tightening torque value are valid for an estimated friction coeffi  cient of µ = 0,14 typical for 
lightly oiled steel bolts, black annealed or phosphatised and dry, cut mating threads in steel or cast iron.
Do not use lubricants altering the friction coeffi  cient for they may overload the screw connection.
Always use dynamometric wrench or similar and verify the tightening torque after the fi rst hours of running.


Size
Design


(e.g. M... A...) 


Accessory
(e.g. ,WF...)


n° d l
10.9 min


001A ... 002A 12 M10 30
003A ... 006A 12 M12* 40
009A ... 015A 12 M18 50


018A ... 021A 12 M20 60


Size
Accessory


(e.g. ,WF... ,WT...)


n° d l
10.9 min


030A 12 M24 70
042A 16 M24 70
060A 12 M30 90
085A 16 M30 90
125A 18 M30 100
180A 28 M30 100
250A 36 M30 110
355A 44 M30 110
500A 44 M33 130
710A 48 M36 140


*) Class 12.9.
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Installation and maintenance


Flange mounting


To machine the driven shaft, please refer to the dimensions shown in ch. 4 cat. EP series.
Before mounting pay attention to clean carefully mating surfaces.
In presence of external radial loads or torque required M2  0,7 × MN2, apply locking adhesives.
Tighten the screws according to the values given in the table on previous page. 
To machine the matching frame, please refer to the drawings below.


Sizes 001A ... 021A
Sizes 030A ... 710A


These sizes of gear reducers have two spigots. If the output shaft is not subject to radial load or if radial load 
is below 60% maximum allowed, only the bigger spigot may be used. 
If elastic pins are present on the gear reducer flange, they must be used in the matching with a machine frame 
by a length equivalent to their diameter.


Sizes 022A, 031A, 043A


Sizes 001A ... 021A


Foot mounting






Sizes 030A ... 710A
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Size Lmin Gmin Smin Fmin


[mm] [mm] [mm] [mm]


001A 325 10 15 20
002A 325 10 15 20
003A 375 13 15 20
004A 375 13 15 20
006A 375 13 15 20
009A 450 18 20 30
012A 450 18 20 30
015A 450 18 20 30
018A 550 23 25 35
021A 550 23 25 35
030A 600 28 30 35
042A 700 33 35 40
060A 800 33 35 40
085A 900 38 40 45
125A 1000 40 45 50
180A 1100 45 50 60
250A 1250 50 55 70
355A 1400 58 65 80
500A 1550 65 70 90
710A 1700 74 80 100


Installation and maintenance


Shaft mounting arrangements


When shaft mounted, the gear reducer must 
be supported both axially and radially (also 
for mounting positions B5 … B53 see ch. 
13) by the shaft end of the driven machine 
as well as anchored against rotation only by 
means of a reaction having freedom of axial 
movement and suffi  cient clearance in its 
couplings to permit minor oscillations – always 
in evidence – without provoking dangerous 
overloads on the gear reducer. It is recommended 
to use the torque arm symmetrically to the gear 
reducer low speed shaft because, in this way, the torque reaction is equally distributed on the two constraints 
without loading the machine bearings. Foresee adeguate elastic bushes and lubricate with proper products the 
hinges and the parts subject to sliding. Regarding the reaction system, follow the instructions contained in the 
specifi c technical documentation. 


Whenever personal injury or property damage may occur, due to falling or projecting parts of the gear 
reducer or of its parts, foresee adequate supplementary protection devices against:
–  rotation or unthreading of the gear reducer from shaft end of driven machine following to accidental 


breakage of the reaction arrangement;
– accidental breakage of shaft end of driven machine.


Attention! For vertical ceiling-type mounting and only for gear reducers equipped with locking rings 
or bush, gear reducer support is due only to friction, for this reason it is advisable to provide it with a 
fastening system.


Torque arm


Symmetrical torque arm is provided as standard option (,TA - up to size 085A); if you need a one sided torque 
arm, it must comply with the dimensions shown below.
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Size d Q


001A 55 8
002A 62 8
003A 68 10
004A 80 15
006A 90 8
009A 100 14
012A 115 13
015A 120 13
015A 125 18
018A 130 13
021A 130 13
030A 155 10
042A 165 10
060A 185 10
085A 200 10


detail


Size d Q


125A 240 13,5
180A 260 13
250A 300 16
355A 340 15
500A 360 15
710A 420 15


–  gradually and uniformly tighten, by means of dynamometric wrench, the screws of shrink disc at torque 
value shown in the fi g. below, by a continuous sequence (not crossing) using approximately ¼ turns for 
several passes until ¼ turns can no longer  be achieved;


–  continue to apply overtorque for 1 or 2 more passes and at the end verify the bolt tightening torque;
–  when having heavy duty cycles, with frequent reversals, verify the bolt tightening torque again, after some 


hours of running.


Installation


If the shrink disc is not supplied by us, please carefully follow 
the manufacturer's instructions
When keying the shrink disc supplied by Rossi, follow these 
instructions:
–  carefully degrease the surfaces of hollow shaft and shaft end 


of driven machine to be fi tted;
–  mount the shrink disc on gear reducer hollow shaft by 


lubricating fi rst only the external surface of hollow shaft; pay 
attention to locate axially the shrink disc at dimension «Q» 
shown in table below (values valid only for our shrink disc);


–  slightly tighten a fi rst group of three screws positioned at 
about 120° as shown for example in the fi gure;


Hollow shaft mounting with shrink disc
For the shaft end detail of machines where the hollow shaft of the gear reducer is to be keyed, follow the 
instructions see EP catalog.


–  mount the gear reducer on the machine shaft end; insert the shaft slowly to allow an air escape (from size 
030A, open the plug located on the shaft, see below);


Shaft end mounting


Before mounting clean mating surface thoroughly and lubricate against seizure and fretting corrosion, except for 
hollow shaft mounting (See below).
For shaft end type M, S + WF, T + WT use screws and tightening torques as shown at page 9.


Attention! Installing and removal operations should be carried out with pullers and jacking screws 
using the tapped holes at the shaft butt-end (see ch. «Fitting of components to shaft end») taking care 
to avoid impacts and shocks which may irremediably damage the bearings, the circlips or other parts.


Installation and maintenance
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Size screws quantity T... torque 
[N m]


001A M6 8 12
002A M8 6 30
003A M8 6 30


004A M8 8 30
006A M8 10 30
009A M8 12 30


012A M10 10 59
015A M10 12 59
018A M12 10 100


021A M12 10 100
030A M12 15 100
042A M16 10 250


060A M16 15 250
085A M16 15 250


Size screws quantity T... torque 
[N m]


125A M20 15 490
180A M20 18 490
250A M20 20 490


355A M24 20 840
500A M24 20 840
710A M24 30 840


detail


Installation and maintenance


Removal
 Do not completely remove fastening screws before locking rings are disengaged.
 Risk of serious injury!!!
 Clean off any rusty areas.


Loosen the fastening screws one after the other only by using approx. ½ turn at a time and by a continuous 
sequence (not crossing), until shrink disc can be moved on the hollow shaft.
Remove the customer shaft or the gear reducer. For sizes above 030A to make it easier is possible to inject low 
pressure oil through a threaded hole located on the hollow shaft (see below).
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Installation and maintenance


Code screws washer torque


d x l class ISO DIN [Nm]


SW040 M6x16 8.8 4017 - 11
SW045 M6x16 8.8 4017 - 11
SW050 M8x20 8.8 4017 - 25


SW058 M10x25 8.8 4017 - 50
SW062 M10x25 8.8 4017 - 50
SW070 M10x25 8.8 4017 - 50


SW080 M12x30 8.8 4017 - 85
SW090 M14x35 8.8 4017 - 135
SW100 M14x40 10.9 4017 6916 190


SW120 M16x40 10.9 4017 6916 300
SW130 M16x40 10.9 4017 6916 300
SW150 M16x40 10.9 4017 6916 300


SW170 M16x50 10.9 4017 6916 300
SW200 M20x60 10.9 4017 6916 560
SW220 M20x65 10.9 4017 6916 560


SW240 M24x70 10.9 4017 6916 1000
SW280 M27x80 10.9 4017 6916 1400
SW300 M30x90 10.9 4017 6916 1950


Code screws torque


d x l class ISO [Nm]


TA10a M10x25 10.9 4762 70
TA10b M12x30 10.9 4762 120
TA10c M14x40 10.9 4762 190


TA10d M14x50 10.9 4762 190
TA10e M16x150 10.9 4762 300
TA10f M16x160 10.9 4762 300


TA10g M20x180 10.9 4762 560
TA10h M20x200 10.9 4762 560


Code screws washer torque


d x l class ISO DIN [Nm]


FB10e M16x150 10.9 4762 - 300
FB10f M16x160 10.9 4762 - 300
FB10g M20x180 10.9 4762 - 560


FB10h M20x200 10.9 4762 - 560
FB10i M24x220 10.9 4014 6916 1000
FB10j M24x240 10.9 4014 6916 1000


FB10k M30x280 10.9 4014 6916 1950
FB10l M30x320 10.9 4014 6916 1950


FB10m M36x340 10.9 4014 6916 3550


FB10n M36x380 10.9 4014 6916 3550


Carefully clean the coupling surfaces, apply locking adhesives (recommended only with torque arm or foot 
bracket) and assemble the accessory to the gear reducer. Tighten the screws by a dynamometric wrench at 
values shown in the following tables.


Screws and tightening torque


Stop washer


Torque arm


Foot bracket


Accessories mounting
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Installation and maintenance


	 Incorrect  	 Correct 	 Incorrect  	 Correct


Pinion gear


Fitting of components to shaft end


It is recommended that the bore of parts keyed to cylindrical shaft ends (spigots 
for splined shaft ends) is machined as indicated in EP catalog. Before mounting, 
clean mating surfaced thoroughly and lubricate against seizure and fretting 
corrosion. Attention! Installing and removal operations should be carried out 
with pullers and jacking screws using the tapped holes at the shaft butt-end 
(see fig. below) taking care to avoid impacts and shocks which may irremediably 
damage the bearings, the circlips or other parts. For H7/m6, K7/k6 and 
K7/m6 fits it is advisable that the part to be keyed is preheated to a temperature 
of 80 ÷ 100 °C.


For splined couplings apply adequate grease or paste. The couplings having a tip speed on external diameter 
up to 20 m/s must be statically balanced; for higher tip speeds they must be dynamically balanced.
Where the transmission link between gear reducer and machine or motor generates shaft end loads, (see fig. 
below), ensure that the loads do not rise above the catalog values:
– transmission overhang is kept to a minimum;
– gear-type transmission must guarantee a minimum of backlash on all mating flanks;
– �drive-chains should not be tensioned (if necessary – alternating loads and/or motion – foresee suitable chain 


tighteners);
– drive-belts should not be over-tensioned.


When a pinion gear is mounted on output shaft, you must check the value of backlash with the corresponding 
slewing bearing or rack to achieve a correct meshing (see below).


Code m z α x da df k Wk tolerances


R002CA 8 11 20 0,5 109,5 77,33 2 39,394 -0,038 -0,076
R002BB 6 12 20 0,5 89,5 64,00 3 47,342 -0,034 -0,068
R002BC 6 13 20 0,5 95,5 70,00 3 47,427 -0,034 -0,068


R002BD 6 14 20 0,5 101,5 76,00 3 47,511 -0,034 -0,068
R002BE 6 15 20 0,5 107,5 82,00 3 47,595 -0,034 -0,068
R002AF 5 16 20 0,5 94,5 73,33 3 39,732 -0,034 -0,068


R006DA 10 11 20 0,5 139 96,67 2 49,243 -0,038 -0,076
R006DB 10 12 20 0,5 149 106,67 3 78,904 -0,038 -0,076
R006CC 8 13 20 0,5 127 93,33 3 63,235 -0,038 -0,076


R006CD 8 14 20 0,5 135 101,33 3 63,347 -0,038 -0,076
R006CE 8 15 20 0,5 143 109,33 3 63,459 -0,038 -0,076
R006CF 8 16 20 0,5 149,5 117,33 3 63,571 -0,041 -0,082


R012FA 14 11 20 0,5 194,5 135,33 2 68,940 -0,047 -0,094
R012EB 12 12 20 0,5 179 128,00 3 94,685 -0,047 -0,094
R012EC 12 13 20 0,5 191 140,00 3 94,853 -0,047 -0,094


R012DD 10 14 20 0,5 169 126,67 3 79,184 -0,041 -0,082
R012DE 10 15 20 0,5 179 136,67 3 79,324 -0,041 -0,082
R012DF 10 16 20 0,5 189 146,67 3 79,464 -0,041 -0,082


R018GA 16 11 20 0,5 222,5 154,67 2 78,788 -0,047 -0,094
R018FB 14 12 20 0,5 208,5 149,33 3 110,466 -0,047 -0,094
R018FC 14 13 20 0,5 222,5 163,33 3 110,662 -0,047 -0,094


R018ED 12 14 20 0,5 203 152,00 3 95,021 -0,047 -0,094
R018EE 12 15 20 0,5 215 164,00 3 95,189 -0,047 -0,094
R018EF 12 16 20 0,5 227 176,00 3 95,357 -0,047 -0,094


Note: Definitions according to DIN 3960.
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Installation and maintenance


Suggested mating tolerances Gear reducer shaft end tolerances
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Installation and maintenance


For more detail see specific literature 
DIN 5482 or DIN 5480.


Splined shafts - measurement over pins


DIN 5482 female m z d f Mi - Ma
male pin pin tolerance max min


40x36
A


1,9 20
3,5 3,2 H10 32,712 32,612


B 3,5 - e9 43,281 43,235


45x41
A


2 22
4 3,6 H10 36,709 36,610


B 3,5 - e9 48,631 48,591


50x45
A


2 24
3,5 3,2 H10 42,515 42,433


B 3,5 - e9 52,635 52,594


58x53
A


2 27
3,5 - H10 49,967 49,881


B 3,5 - e9 59,818 59,772


62x57
A


2,1 29
4 3,7 H10 53,405 53,317


B 3,5 - e9 64,700 64,657


70x64
A


2,1 32
4 - H10 60,673 60,577


B 4 - e9 73,198 73,150


80x74
A


2,1 36
4 - H10 70,815 70,730


B 4 - e9 83,064 83,018


90x84
A


2,25 40
3,5 - H10 81,651 81,564


B 4 3,7 e9 92,198 92,151


100x94
A


2,25 44
3,5 - H10 91,875 91,796


B 4 3,7 e9 102,245 102,201


A B


DIN 5480 female m z Dm Mi - Me
male


tolerance max min


120x3
N


3 38
5,5 9H 108,517 108,420


W 6 8f 126,017 125,957


130x3
N


3 42
5,5 9H 118,466 118,365


W 6 8f 136,248 136,185


150x5
N


5 28
10 9H 128,243 128,129


W 10 8f 159,876 159,810


170x5
N


5 32
10 9H 148,247 148,134


W 11 8f 182,675 182,609


200x5
N


5 38
10 9H 178,252 178,140


W 11 8f 212,812 212,745


220x5
N


5 42
10 9H 198,276 198,150


W 11 8f 232,874 232,799


240x5
N


5 46
10 9H 218,278 218,152


W 11 8f 252,938 252,862


280x8
N


8 34
15 9H 247,640 247,500


W 16 8f 296,909 296,830


300x8
N


8 36
15 9H 268,026 267,896


W 16 8f 316,563 316,485


N W


Tolerances according to ISO 286


mm e7 f7 g6 g7 h6 h9 k6 m6 E6 F6 F9 G7 H6 H7 J7


from 1 -0,014 -0,006 -0,002 -0,002 0 0 +0,006 +0,008 +0,020 +0,012 +0,031 +0,012 +0,006 +0,010 +0,004
to 3 -0,024 -0,016 -0,008 -0,012 -0,006 -0,025 0 +0,002 +0,014 +0,006 +0,006 +0,002 0 0 -0,006
> 3 -0,020 -0,010 -0,004 -0,004 0 0 +0,009 +0,012 +0,028 +0,018 +0,040 +0,016 +0,008 +0,012 +0,006
to 6 -0,032 -0,022 -0,012 -0,016 -0,008 -0,030 +0,001 +0,004 +0,020 +0,010 +0,010 +0,004 0 0 -0,006
> 6 -0,025 -0,013 -0,005 -0,005 0 0 +0,010 +0,015 +0,034 +0,022 +0,049 +0,020 +0,009 +0,015 +0,008
to 10 -0,040 -0,028 -0,014 -0,020 -0,009 -0,036 +0,001 +0,006 +0,025 +0,013 +0,013 +0,005 0 0 -0,007
> 10 -0,032 -0,016 -0,006 -0,006 0 0 +0,012 +0,018 +0,043 +0,027 +0,059 +0,024 +0,011 +0,018 +0,010
to 18 -0,050 -0,034 -0,017 -0,024 -0,011 -0,043 +0,001 +0,007 +0,032 +0,016 +0,016 +0,006 0 0 -0,008
> 18 -0,040 -0,020 -0,007 -0,007 0 0 +0,015 +0,021 +0,053 +0,033 +0,072 +0,028 +0,013 +0,021 +0,012
to 30 -0,061 -0,041 -0,020 -0,028 -0,013 -0,052 +0,002 +0,008 +0,040 +0,020 +0,020 +0,007 0 0 -0,009
> 30 -0,050 -0,025 -0,009 -0,009 0 0 +0,018 +0,025 +0,066 +0,041 +0,087 +0,034 +0,016 +0,025 +0,014
to 50 -0,075 -0,050 -0,025 -0,034 -0,016 -0,062 +0,002 +0,009 +0,050 +0,025 +0,025 +0,009 0 0 -0,011
> 50 -0,060 -0,030 -0,010 -0,010 0 0 +0,021 +0,030 +0,079 +0,049 +0,104 +0,040 +0,019 +0,030 +0,018
to 80 -0,090 -0,060 -0,029 -0,040 -0,019 -0,074 +0,002 +0,011 +0,060 +0,030 +0,030 +0,010 0 0 -0,012
> 80 -0,072 -0,036 -0,012 -0,012 0 0 +0,025 +0,035 +0,094 +0,058 +0,123 +0,047 +0,022 +0,035 +0,022
to 120 -0,107 -0,071 -0,034 -0,047 -0,022 -0,087 +0,003 +0,013 +0,072 +0,036 +0,036 +0,012 0 0 -0,013
> 120 -0,085 -0,043 -0,014 -0,014 0 0 +0,028 +0,040 +0,110 +0,068 +0,143 +0,054 +0,025 +0,040 +0,026
to 180 -0,125 -0,083 -0,039 -0,054 -0,025 -0,100 +0,003 +0,015 +0,085 +0,043 +0,043 +0,014 0 0 -0,014
> 180 -0,100 -0,050 -0,015 -0,015 0 0 +0,033 +0,046 +0,129 +0,079 +0,165 +0,061 +0,029 +0,046 +0,030
to 250 -0,146 -0,096 -0,044 -0,061 -0,029 -0,115 +0,004 +0,017 +0,100 +0,050 +0,050 +0,015 0 0 -0,016
> 250 -0,110 -0,056 -0,017 -0,017 0 0 +0,036 +0,052 +0,142 +0,088 +0,186 +0,069 +0,032 +0,052 -0,036
to 315 -0,162 -0,108 -0,049 -0,069 -0,032 -0,130 +0,004 +0,020 +0,110 +0,056 +0,056 +0,017 0 0 -0,016
> 315 -0,125 -0,062 -0,018 -0,018 0 0 +0,040 +0,057 +0,161 +0,098 +0,202 +0,075 +0,036 +0,057 +0,039
to 400 -0,182 -0,119 -0,054 -0,075 -0,036 -0,140 +0,004 +0,021 +0,125 +0,062 +0,062 +0,018 0 0 -0,018
> 400 -0,135 -0,068 -0,020 -0,018 0 0 +0,045 +0,063 +0,165 +0,102 +0,223 +0,083 +0,040 +0,063 +0,043
to 500 -0,198 -0,131 -0,060 -0,081 -0,040 -0,155 +0,005 +0,023 +0,125 +0,062 +0,068 +0,020 0 0 -0,020
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� 35 N m - 10.9 / 12.9


Installation and maintenance


6 – Universal fl ange adapter
The universal input fl ange allows the customers to make their fl anges and couplings suitable for the main 
motorization types. It’s very important to observe the information shown in the drawing below to obtain a 
correct gear reducer oil sealing. The universal input fl ange can be used for motors up to 1 000 Nm maximum 
torque and weight as per following chart.


Gearboxes with  “U“ input (not “UN” and “UH”) are supplied with an additional cover as shown below.
When  a fl ange made by customer have to be used, please remove it. 


Pay attention for gearboxes supplied with oil. Removing the cover oil may leak.


On buyer's care


Allowed zone


➟ ➟


When a universal fl ange adapter is used, it must be checked if the total weight of the fl ange+motor and the 
distance of their center of gravity are compliant with the following diagram.
In case of high vibrations or dynamic stress, please contact Rossi S.p.A..


Severe or fatal injury and damage to property may occur.





additional cover
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Bolt Tightening torque
N m


d class 8.8
∅


M8 25
M10 56
M12 85
M14 135
M16 205


In case of assembly of motors supplied by the customer, verify that the static bending moment Mb generated 
by motor weight on the counter fl ange of gear reducer is lower than the value allowed Mbmax, stated in the 
table:


Mb < Mbmax


where:
Mb = G · (YG + h) / 1000 [N m]


G [N]     motor weight, nearly numerically equal to motor mass, expressed in kg, multiplied by 10
YG [mm] distance from motor center of gravity from fl ange surface
h [mm] supplied in the table, according to gear reducer size and IEC motor size


Too long and thin motors, though with bending moments lower than prescribed limits, may generate anomalous 
vibrations during the operation. In these cases it is necessary to foresee a proper additional motor support (see 
motor specifi c documentation).
Loads higher than permissible loads may be present in dynamical applications where the gearmotor is 
subjected to translations, rotations or oscillations: consult us for the study of every specifi c case.


Installation and maintenance


7 – Motor mounting or replacement
Electric motors


Check the mating dimensions for standards IEC 72-1 be sure that the mating surfaces are machined under 
accuracy rating (IEC 60072-1, UNEL 13501-69; DIN 42955) – for NEMA standards please refer to NEMA 
C-FACE chart;
– clean surfaces to be fi tted thoroughly;
–  check and, if necessary, lower the parallel key so as to leave a clearance of 0,1 ÷ 0,2 mm between its top and 


the bottom of the keyway of the hole. If shaft keyway is without shoulder, lock the key with a pin.
– lubricate surfaces to be fi tted against fretting corrosion with adeguate grease or paste.
–  insert the motor down to shoulder on gear reducer  fl ange; this operation can be facilitate vertically positioning 


the gear reducer with motor fl ange mounted upwards;
Do not force the motor shaft into the gear reducer coupling. A serious damage may occur!
– check that motor centering is in the relevant gear reducer fl ange seat;
– check that the length of the screws is enough to have 2 × pitch over the nut;


–  tighten the motor fastening screws to gear reducer fl ange in order to achieve the tightening torque as per 
following table:


Maximum allowed bending moment
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Bending moment Mbmax and dimension h


1EL 2EL 3EL 4EL 2EB 3EB 4EB IEC Code h Mbmax


mm N m


00
1A


, 0
02


A


00
1A


 …
 0


06
A


00
1A


 …
 0


22
A


00
1A


 ..
. 0


60
A


00
1A


 …
 0


06
A


00
1A


 …
 0


22
A


00
1A


 …
 0


60
A


71 I14×160 52


900


80 I19×200 72
90 I24×200 72
100 I28×250 82
112 I28×250 82
132 I38×300 102
160 I42×350 135
180 I48×350 135


00
3A


 …
 0


06
A


00
9A


 …
 0


22
A


03
0A


 …
 0


60
A


08
5A


 ..
. 1


80
A


00
9A


 …
 0


15
A


02
2A


03
0A


 …
 0


43
A


08
5A


 ..
. 1


25
A


100 I28×250 103


2800


112 I28×250 103
132 I38×300 120
160 I42×350 153
180 I48×350 153
200 I55×400 153


00
9A


 …
 0


15
A


03
0A


 …
 0


43
A


08
5A


 ..
. 1


25
A


25
0A


 ..
. 3


55
A


01
8A


, 0
21


A
, 0


30
A


06
0A


, 0
85


A


18
0A


 ..
. 2


50
A


132 I38×300 133,5


4500


160 I42×350 159
180 I48×350 159
200 I55×400 159
225 I60×450 189
250 I65×550 189
280 I75×550 189


01
8A


, 0
21


A


06
0A


18
0A


50
0A


04
2A


 …
 0


60
A


12
5A


 ..
. 1


80
A


35
5A


 ..
. 5


00
A


160 I42×350 159


4500


180 I48×350 159
200 I55×400 159
225 I60×450 189
250 I65×550 189
280 I75×550 189


03
0A


 …
 0


43
A


08
5A


 ..
. 1


25
A


25
0A


 ..
. 3


55
A


71
0A


08
5A


 ..
. 1


25
A


25
0A


 ..
. 3


55
A


71
0A


160 I42×350 111


4500


180 I48×350 111
200 I55×400 111
225 I60×450 141
250 I65×550 141
280 I75×550 141


Installation and maintenance


Hydraulic motors


– check the mating dimensions;
– clean surfaces to be fi tted thoroughly;
– ensure that any seal provided (O-ring) with hydraulic motor is correctly fi tted in its seat;
– lubricate surfaces to be fi tted against fretting corrosion with adeguate grease or paste.
–  insert the motor down to shoulder on gear reducer fl ange; this operation can be facilitate vertically positioning 


the gear reducer with motor fl ange mounted upwards.
Do not force the motor shaft into the gear reducer coupling. A serious damage may occur!
– check that motor centering is in the relevant gear reducer fl ange seat;
–  tighten the motor fastening screws to gear reducer fl ange in order to achieve the appropriate 


tightening torque;
– use bolts 8.8 or higher.
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Manufacturer PAO synthetic oil
ISO VG 320


mineral oil
ISO VG 150 ... 460


ADDINOL Eco Gear S Eco Gear M
AGIP Blasia SX Blasia
ARAL Degol PAS Degol BG
BP Enersyn EPX Energol GR XP
CASTROL Alphasyn T Alpha SP
KLÜBER Klübersynth GEM4 Klüberoil GEM1
MOBIL Mobil SHC Gear Mobilgear 600 XP
SHELL Omala S4 GX Omala S2 G
TOTAL Carter SH Carter EP


Speed n2
min-1


Ambient temperature [°C]
mineral oil


-10 ÷ 20 10 ÷ 40


 140 150 220
140 ÷ 2,0 220 320


 2,0 320 460


ISO viscosity grade
Mean kinematic viscosity [cSt] at 40 °C.


Installation and maintenance


8 – Lubrication
Gear pairs are oil-bath lubricated, bearings are either oil bathed or splashed or lubricated «for life» with grease. 
For some mounting positions with continuous duty at high speed, an expansion tank is foreseen: consult us.
Sizes 001A … 021A: gear reducers are supplied filled with PAO synthetic oil having ISO viscosity grade 320 cSt  
(at 40° C).
Important!: Verify the mounting position, keeping in mind that if gear reducer is installed in a mounting position 
differing from the one stated on name plate, it could need the addition of the difference between the two 
lubricant quantities. In any cases, always check the correct oil quantities through the level plug.
Sizes 022A … 710A: gear reducers are supplied without oil; before putting into service, fill to the specified 
level1) with synthetic or mineral oil (see table below).
1) �The lubricant quantities stated in ch.13 are approximate and indicative for provisioning. The exact oil quantity the gear 


reducer is to be filled with is definitely given by the level. When output speed n2 is lower than 0,3 min-1, for all mounting 
positions please refer to the approximate oil quantities stated for V1 position.


Use only lubricants with EP (extreme pressure) additives.
In case of mineral lubricant choice, follow the instructions about the service factor (EP catalog).


Never mix different makes of synthetic oil; if oil-change involves switching to a type different from that used 
hitherto, then give the gear reducer a through clean-out. Polyglycol basis synthetic lubricants must not be 
used.
For oil change intervals, refer to ch. 12.


Bearings with independent lubrication


Usually the bearings are automatically and continuously lubricated (oil-bathed or splashed) with the same 
lubricant of gear reducer. However for certain gear reducer in vertical mounting positions V1, V3 and horizontal 
mounting positions B51, B52 the upper bearings have independent lubrication, with special grease for «long 
life» lubrication in absence of external pollution.
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1


2


12


2 1


21








For some mounting positions, as foreseen (see EP catalog) an 
expansion tank is needed in order to allow the correct oil level 
and the natural thermal expansion of lubricant.
It is very important that it must always be placed above the 
oil level.
For the oil fi lling consider the diagram below:


Expansion tanks


Oil fi lling:
a. Open plugs 1 and 2.
b. Fill with oil by the plug 1 up to reach the correct level
c. Close plugs 1 and 2.


For sizes from 030A with mounting positions V3-V31-V32-V33, when ordered, the expansion tank kit does not 
include the piping arrangement. In these cases, please refer to the diagram below:


Oil fi lling:
a. Open plugs 1 and 2.
b. Fill with oil by the plug 1 up to reach the correct level
c. Close plugs 1 and 2.


Mounting positions
V3-V31-V32-V33


Installation and maintenance


Oil fi lling


Pay attention to the correct position of the oil level plug (see ch. 14).


For mounting positions with input side in vertical position, during the oil fi lling it is very important to 
always open the plug located up to the level of air escape in order to reach the correct level.
When the output speed n2 is lower than 0,3 min-1 and the mounting position is horizontal, the gear 
reducer must be completely fi lled with oil.


Oil fi lling:
a. Open the plugs 1 and 2.
b. Fill with oil by the plug 1 
reaching the correct level
c. Close the plugs 1 and 2.


Oil level


Oil level


Oil level


Oil level


9 – Commissioning
Carry out an overall check, making particularly sure that the gear reducer 
is fi lled with lubricant up to level and mounted according to the mounting 
position stated on name plate. 


The fi ller plug and breather is supplied disassembled, inside a bag 
close to its seat. Before commissioning, after positioning the gear 
reducer in the mounting position stated in the nameplate, replace 
the closed plug with the fi ller plug and breather (see fi g.).
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Plugs Breather plugs


Ø Ch
Tightening torque


Ø Ch
Tightening torque 
(with aluminium washer)


[Nm] [Nm]


G 1/8 " 5 8 G 1/4 " 17 12
G 1/4" 6 13 G 3/8 " 20 16
G 3/8 " 8 20 G 1/2 " 24 23
G 1/2 " 10 30 G 3/4 " 32 37
G 3/4" 12 45 G 1" 40 58
G 1" 17 65 G 1" 1/4 50 105


G 1" 1/4 22 100 G 1" 1/2 55 126
G 1" 1/2 24 125


For the first commissioning, before starting with a normal running cycle, it is advisable to run the gear reducer 
without load in order to verify if it correctly runs.
In this circumstance, cause of the elimination of potential residual air, an oil filling up to level could be necessary.
During this first run, it is important to check:
– noise level;
– vibrations;
– sealings;
If you notice any malfunctions, please refer to ch. 15.


Plugs
For EP series plugs are magnetic. Size of plugs and breather plugs and values of tightening torque are shown 
below.


Installation and maintenance
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Installation and maintenance


1EL 2EL 3EL 4EL 2EB 3EB 4EB Vmax Vmin Zmin Code


Ø Ø


001A, 002A 001A … 006A 001A … 022A 001A … 060A 001A … 006A 001A … 022A 001A … 060A 70 195 27 V38×58
003A … 006A 009A … 022A 030A … 060A 085A ... 180A 009A … 015A , 022A 030A … 043A 085A ... 125A 85 230 30 V48×82
009A … 015A 030A … 043A 085A ... 125A 250A ... 355A 018A, 021A, 030A 060A … 085A 180A ... 250A 110 280 35 V60×105


Integrated water cooling unit


10 – Cooling unit systems


The gear reducers, according to the sizes, can be 
equipped with a water cooling unit.
Suggested cooling water specifications are:
– low hardeness;
– max temperature 20 °C;
– minimum flow 3 dm3/min (l/min);
– pressure 0,2 ÷ 0,4 Mpa (2 ÷ 4 bar).
For the connection you may use standard fitting 


Integrated fan cooling unit
When a fan cooling unit is mounted, verify that there 
is suffi  cient space allowing for adequate circulation of 
cooling air also after fi tting coupling protection (see 
below).


1EL 2EL 3EL 4EL 2EB 3EB 4EB d Code
Ø


001A … 002A 001A … 006A 001A … 022A 001A … 060A 001A … 006A 001A … 022A 001A … 060A G1/4” RS1a
003A … 006A 009A … 022A 030A … 060A 085A … 180A 009A … 015A , 022 030A … 043A 085A … 125A G1/4” RS1b
009A … 015A 030A … 043A 085A … 125A 250A … 355A 018A ... 021A , 030A 060A … 085A 180A … 250A G1/4” RS1c


according to the female coupling sizes (see below).
Be sure that all the connections are free of leakage.
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Installation and maintenance


Independent cooling unit with oil-air 
heat exchanger UR O/A ...


Independent cooling unit with oil-water 
heat exchanger UR O/W ...


Thermometer


Oil


Low pressure 
switch


Manometer


Oil


Low pressure 
switch


Oil


Thermometer Manometer


Water


Oil


Heat 
exchanger O/A


Motor 
pump


Heat exchanger 
O/W


When natural cooling or integrated cooling units are not sufficient anymore (for thermal power verification see ch. 2, 
cat. EP series), it is possible to install the independent cooling units described below.
Consisting of:
– �oil/air heat exchanger (O/A; with thermostat and adjustable control knob 0 ÷ 90 °C) or oil/water heat exchanger 


(O/W),
– �motor pump: screw or gear pump with fluoro rubber seals; 4 pole motor B3/B5 (three-phase Δ230 Y400 V 50 Hz); 


motor-pump connection with coupling;
– �motor fan (O/A) (three-phase supply Δ230 Y400 V 50 Hz or single phase supply 230 V 50, 60 Hz, see table)
– analogic manometer (0 ÷ 16 bar) mounted between pump and exchanger;
– analogic thermometer (0 ÷ 120 °C) mounted at exchanger output;
– low pressure switch (with on-off switch) mounted between pump and exchanger;
– supporting frame with nameplate.
On request, several accessories are at disposal (supplied separately, assembled by Customer) in order to satisfy all 
functionality and safety needs.
– oil temperature probe Pt100;
– �2-threshold signalling device CT03 (necessary also the oil temperature probe Pt100) for the mounting on rail to 


DIN EN 50022;
– �3-threshold signalling device CT10 (necessary also the oil temperature probe Pt100) for the mounting on rail to 


DIN EN 50022;
– bi-metal type thermostat;
– flow gauge;
– filter (with optical-eletric blockage warning and one or two filters M60)
Connections realized by flexible pipes (type SAE 100 R1, maximum length 2 m) between gear reducer and cooling unit 
and the assembly of accessories and signalling devices are Buyer’s responsibility.


Independent cooling units
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Unit designation PS Exchanger Oil motor pump Motor fan Oil connections Exch. Mass


motor capacity motor capacity suction./delivery.
kW kW l/min kW m3/h «F»


UR O/A 5 5 AP 300E 1,5 30 0,12 mon. 900 1” (1"1/4) 2 60
UR O/A 7 7 AP 300/2E 0,12 mon. 1 300 3,6 65
UR O/A 10 10 AP 430E 0,18 2 750 3,6 70
UR O/A 13 13 AP 430/2E 0,23 2 700 5,5 75
UR O/A 16 16 AP 580 EB 2,2 56 0,23 3 500 1” 1/4 15 96
UR O/A 21 21 AP 680 EB 0,56 6 300 suction 16 118
UR O/A 26 26 AP 730 EB 3 56 0,56 7 450 16 127
UR O/A 30 30 3 80 1” 1/2 (1”)1)


UR O/A 40 40 AP 830 EB 2,2 56 0,9 9 500 delivery 20 140
UR O/A 46 46 3 80


Unit designation PS Exchanger Oil motor-pump Oil connections Water Exch.
volume


Mass
≈


motor delivery suction/delivery flow connection
«F»


kW kW l/min l/min dm3 kg


UR O/W 4-EP 4 T60CB1 0,37 3 G 1/2”  8 ( 30) Ø 12 0,4 13
UR O/W 6-EP 6 T60CB2 0,37 6  10 (30) Ø 12 0,6 15
UR O/W 9-EP 9 T80CB2 0,37 9  16 (30) Ø 12 1 18
UR O/W 13-EP 13 MS84P2 1,1 20 G 3/4”  25 (45) G 1/2” 1 27
UR O/W 21-EP 21 MS134P1 1,1 40 G 1” 1/4  40 (110) G 1” 3,4 40
UR O/W 31 31 MS134P1 2,2 56  50 (110) G 1” 3,4 55
UR O/W 50 50 MS134P2 3 80  80 (110) G 1” 4,5 70


Operational features - UR O/A ...


1) Connection for delivery UR O/A 16.


Operational features - UR O/W ...


Installation and maintenance


Ref. Tamb 
°C


Required 
accessories


Required 
oil type


Description and remarks


A1 0 ÷ 25 Pt100 + CT10 Polyalphaolefine 
based 


synthetic oil
or


Mineral oil 


Gear reducer starting and subsequent motor-pump starting with warm oil.
The motor-pump is managed by the three-threshold oil temperature control 
system (Pt100 + CT10).
Set the three-threshold device CT10 with:
– �operating temperature 60 °C (starting of motor-pump);
– restoring temperature 40 °C;
– warning temperature 90° C.


A2 > 25 – Polyalphaolefine 
based 


synthetic oil


Simultaneous starting of gear reducer and motor-pump
Oil filter not possible. The oil filter requires that cooling unit is started with oil 
already warm: refer to case A1.


Starting mode and required accessories


For more details about reference starting mode A1 / A2, see specific literature.
For dimensions, accessories and further technical details, see specific literature.
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Legend:
Pt 100*	� oil temperature probe 


(supplied separately)
F*1)	� filter with electric clog-


ging signaller (with UR 
O/W... it is supplied 
separately)


m	� manometer 0 ÷ 16 bar
M	 motor pump
P	 pump
CT 03*, CT10* �signalling device 


(supplied separa-
tely)


S	� oil/air or oil/water heat 
exchanger


v	� motor fan (UR O/A ...)
t	� fan thermostat 0 ÷ 90 


°C (UR O/A...)
T	� thermometer 0 ÷ 120 


°C
V	� safety valve 6 bar 


(screw pump)
r	� low pressure switch


*   On request.


1)� The filter MPS 351 M60 is 
always supplied apart (not 
mounted on cooling unit). With 
UR O/W the filter is always 
supplied apart (not mounted on 
cooling unit).


Installation and maintenance


For the design of the cooling system, see the following instructions and sample diagrams.
It is recommended for suction to be in the lowest point and that suction and delivery points are adequately 
distant from each other.


It is very important to design the hydraulic circuit according to the following indica-
tions:


qs  QR


Oil flow capacity of holes


qs    max delivery in suction for 1 hole.
qd    max delivery sending for 1 hole.
QR  is the gear reducer oil quantity at correct level, see ch. 6, cat. EP series.
d    internal diameter of fitting and pipes.


Where the use of only one hole is not enough to dispose all the oil flow, 2 or more holes can be connected at the main 
pipelines (suction and delivery).
Obviously, being a closed circuit, the total oil flow in suction and delivery must be equivalent.


For exact oil levels, plug positions and size, expansions tanks, see ch. 6, cat. EP 
series.


Plugs
size


d
[mm]


qs (max) 
[l/min]


qd (max) 
[l/min]


G 1/4" 7 3 5
G 3/8" 10 6 10
G 1/2" 12 9 15
G 3/4" 16 16 27
G 1" 22 30 51
G 1 1/4" 30 56 95


Stated values are valid with a kinematic oil 
viscosity of about 60 Cst.


UR O ...


UR O... UR O...


UR O... UR O...


UR O... UR O...
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Installation and maintenance


11 – Backstop device


The presence on gear reducer of backstop device is stated by a specific label 
indicating the free rotation.
Provide a protection system where a backstop devide breaking could cause per-
sonal injury or proporty damage.
Check - before starting - that there is correspondence between free rotation 
and the direction of rotation of the machine to be driven and of the motor


Attention! One or more startings in the false direction, even if short, 
could irremediably damage the backstop device, the coupling seats 
and/or the electric motor.


12 – Maintenance
At machine rest, verify at regular intervals (more or less frequently according to environment and use):
a)  all external surfaces are clean and air passages to the gear reducer are free, in order that cooling remains 


fully eff ective. An accumulation of dust impedes effi  cient heat dispensal from the gear reducer housing and 
must be removed;


b) oil level and deterioration degree (check with cold gear reducer at rest);
c) correct fastening screws tightening.
During operation, check periodically:
– noise level;
– vibrations;
– sealings;
– etc.
Attention! After a running period, gear reducer is subject to a light internal overpressure which may cause 
burning liquid discharge. Therefore, before loosening whichever plug (fi ller plug included) wait until gear 
reducer has become cold and open it carefully; if not possible, take the necessary protection measures against 
burning due to warm oil contact. In all cases, always proceed with great care.
Maximum oil temperatures indicated on lubrication table do not represent a hindrance to the gear reducer 
regular running.
Consider the lubrication interval stated in the table for all re-lubrication operations.
Use only lubricants of the same type stated on lubrication nameplate.


Oil
temperature [°C]


Oil-change interval [h]
synthetic oil mineral oil


 65 12 500 5 600
65 ÷ 80 10 000 2 800
80 ÷ 95 6 300 1 400


Oil-change intervals assume pollution-free surroundings. When heavy overloads are present, halve the values.
Independently from running times, change the oil:
every 2 ÷ 4 years, for synthetic oil;
every 1 ÷ 2 years, for mineral oil;
During oil change operation, after unscrewing also the fi ller plug in order to facilitate oil draining (for plug 
position see ch. 14):
–  wash the inside part of gear reducer housing using the same oil type suitable for the running (stated on 


lubrication nameplate); the oil used for this wash can be applied for further washings after proper fi ltering by 
25 µm of fi ltration standard;


–  clean, using a compressed air stream, all magnetic plugs, taking care to assemble them again in their original 
position;


–  fi ll in the gear reducer with new oil up to level), using only oil of the same type and viscosity as per lubrication 
nameplate.


1)  The lubricant quantities stated in ch. 13 are approximate and indicative for provisioning. The exact oil quantity the gear 
reducer is to be fi lled with is defi nitely given by the level. When output speed n2 is lower than 0,3 min-1, for all mounting 
positions please refer to the approximate oil quantities stated for V1 position.


Replace the seal rings in case of dismounting or of periodical check; in this case, the new ring must be 
positioned so that it does not work on the same sliding race of previous ring.


Seal rings
Duration depends on several factors such as dragging speed, temperature, ambient conditions, etc.; as a 
rough guide it can vary from 1 600 ÷ 12 500 h.
For sizes above 030A (except 031A, 043A), refi ll output seals with grease every 3 000 operating hours or at 
least every 6 months.







29EP Operating instructions – UTD.175.01-2016.00_EN Rossi


Installation and maintenance


B5 V1 V3


B3


B8


V5 B6


B7


V6
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B3 ... B8 0,66 0,67 1,2 1,3 1,3 2 1,9 1,9 3 3,4 0,81 0,82 1,3 1,4 1,4 2,7 2,6 2,6 3,2 3,2 0,96 0,98 1,4 1,5 1,4 2,5 2,6 2,6 3,3 3,3 1,1 1,1 1,5 1,6 1,5 2,6 2,6 2,6 3,2 3,2
V1, V5 0,85 0,85 1,5 1,6 1,4 2,5 2 2,1 3,9 4 1,1 1,2 2 2,2 2,1 3,9 3,9 3,9 5,1 5 1,5 1,5 2,3 2,5 2,3 4,5 4,4 4,4 5,8 5,8 1,8 1,8 2,6 2,8 2,6 4,8 4,8 4,8 6 6
V3, V6 0,96 1 1,9 2,1 2 2,9 2,8 2,9 4,3 5,2 1,3 1,3 2,1 2,3 2,3 4,1 4,3 4,3 4,8 4,7 1,6 1,7 2,2 2,4 2,2 3,9 4,1 4,1 4,8 4,8 1,8 1,9 2,5 2,7 2,5 4 4,3 4,3 4,8 4,8


*


*


**


Sizes 001A ... 021A
Mounting positions1) (Output mounting ... F..., ... A...)


Mounting positions1) (Output mounting ... P...)


*    Based on the motor size, the expansion tank is required.
**  Based on the output design, the expansion tank is required.


   Reference hole for the identifi cation of the mounting position.
1)   The drawings show the terminal box in position 0.


Oil quantities [l]


*    Based on the motor size, the expansion tank is 
required.


**  Based on the output design, the expansion tank is 
required.


1)   The drawings show the terminal box in position 0. 


Stated oil quantities are approximate for provisioning. The exact quantity gear reducer is to be fi lled with is defi nitely given by the level.


13 – Mounting positions, oil quantities and tanks


For more details see cat. EP series.


For more details see cat. EP series.
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Installation and maintenance


V3 V31 V32 V33


B5 B51 B52 B53


V1 V11 V12 V13
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V3 ... V33 2,7 2,8 4,4 4,5 4,4 8,2 8,3 8,3 14,3 14,3 3 3,1 3,7 3,8 3,6 6,1 6,3 6,3 6,8 6,8 3,3 3,3 3,9 4,1 3,9 5,4 5,6 5,6 6,2 6,2
B5, B53 1,5 1,5 2,5 2,5 2,5 4,7 4,6 4,6 8 8 1,7 1,7 2,1 2,2 2,1 3,7 3,6 3,6 4,2 4,3 1,8 1,8 2,2 2,3 2,2 3,3 3,3 3,3 4 4
B51 2,6 2,6 4,2 4,3 4,2 8 7,8 7,8 13,3 13,3 2,9 2,9 3,7 3,9 3,7 6,6 6,5 6,5 7,7 7,7 3,2 3,2 4 4,2 4 6,2 6,1 6,1 7,4 7,4
B52 1,8 1,9 3 3 3 5,6 5,6 5,6 9,8 9,8 2 2 2,4 2,5 2,4 4,2 4,1 4,1 4,7 4,8 2,1 2,1 2,5 2,6 2,5 3,6 3,6 3,6 4,3 4,3
V1 ... V13 1,9 1,9 3 3,1 3 5,7 5,5 5,5 9,4 9,4 2,2 2,2 3 3,2 3 5,4 5,4 5,4 6,5 6,6 2,5 2,5 3,3 3,5 3,3 5,5 5,4 5,4 6,7 6,7


*


** ** ** **


13 – Mounting positions, oil quantities and tanks


Sizes 001A ... 021A
Mounting positions (Output mounting ... F..., ... A...)


*   Based on the motor size, the expansion tank is required.
** Based on the output design, the expansion tank is required.


   Reference hole for the identifi cation of the mounting position.
1)   The drawings show the terminal box in position 0.


Oil quantities [l]


Stated oil quantities are approximate for provisioning. The exact quantity gear reducer is to be fi lled with is defi nitely given by the level.


For more details see cat. EP series.
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Installation and maintenance
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B3 ... B8 1,5 1,5 2,5 2,5 2,5 4,7 4,6 4,6 8 8 1,7 1,7 2,1 2,2 2,1 3,7 3,6 3,6 4,2 4,3 1,8 1,8 2,2 2,3 2,2 3,3 3,3 3,3 4 4
B33 ... B83 1,5 1,5 2,5 2,5 2,5 4,7 4,6 4,6 8 8 1,7 1,7 2,1 2,2 2,1 3,7 3,6 3,6 4,2 4,3 1,8 1,8 2,2 2,3 2,2 3,3 3,3 3,3 4 4
B31 ... B81 2,6 2,6 4,2 4,3 4,2 8 7,8 7,8 13,3 13,3 2,9 2,9 3,7 3,9 3,7 6,6 6,5 6,5 7,7 7,7 3,2 3,2 4 4,2 4 6,2 6,1 6,1 7,4 7,4
B32 ... B82 1,8 1,9 3 3 3 5,6 5,6 5,6 9,8 9,8 2 2 2,4 2,5 2,4 4,2 4,1 4,1 4,7 4,8 2,1 2,1 2,5 2,6 2,5 3,6 3,6 3,6 4,3 4,3


V5 ... V53 1,9 1,9 3 3,1 3 5,7 5,5 5,5 9,4 9,4 2,2 2,2 3 3,2 3 5,4 5,4 5,4 6,5 6,6 2,5 2,5 3,3 3,5 3,3 5,5 5,4 5,4 6,7 6,7
V6 ... V63 2,7 2,8 4,4 4,5 4,4 8,2 8,3 8,3 14,3 14,3 3 3,1 3,7 3,8 3,6 6,1 6,3 6,3 6,8 6,8 3,3 3,3 3,9 4,1 3,9 5,4 5,6 5,6 6,2 6,2


B3


B31


B33


B32


B8


B81


B83


B82


B6


B61


B63


B62


V6
V61


V63V62


V5


V51


V53


V52


B7


B71


B73


B72


*


*


*


*


13 – Mounting positions, oil quantities and tanks


Mounting positions (Output mounting ... P...)


Oil quantities [l]


* �Based on the motor size, the expansion tank is required.
1) �The drawings show the terminal box in position 0.


Stated oil quantities are approximate for provisioning. The exact quantity gear reducer is to be filled with is definitely given by the level.


Sizes 001A ... 021A


For more details see cat. EP series.







32 EP Operating instructions – UTD.175.01-2016.00_ENRossi


Installation and maintenance
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B3 ... B8 0,68 0,68 1,4 1,4 1,2 2,2 2 2 3,1 3 0,84 0,84 1,3 1,3 1,2 2,5 2,5 2,5 3 3 1 1 1,4 1,5 1,4 2,5 2,5 2,5 3,1 3,1 1,2 1,2 1,6 1,7 1,6 2,6 2,6 2,6 3,3 3,3
V1, V5 1,4 1,4 2,7 2,7 2,5 4,4 3,9 4 6,2 6,1 1,7 1,7 2,5 2,7 2,5 5 4,9 4,9 6,1 6 2 2 2,8 3 2,8 5 4,9 4,9 6,2 6,2 2,3 2,3 3,2 3,3 3,2 5,3 5,3 5,3 6,5 6,5
V3, V6 1 1,1 2,2 2,1 1,9 3,2 2,9 3 4,5 4,4 1,3 1,4 2 2,1 1,9 3,8 3,9 3,9 4,4 4,3 1,6 1,7 2,3 2,4 2,3 3,8 3,9 3,9 4,5 4,5 2 2 2,6 2,8 2,6 4,1 4,3 4,3 4,8 4,8


B5 V1 V3


B7 V6


B3


V5 B6


B8


*


*


**


Mounting positions (Output mounting ... F..., ... A...)


13 – Mounting positions, oil quantities and tanks


*   Based on the gear reducer size and input type, the expansion tank is required.
** Based on the output type, the expansion tank is required.


    Reference hole for the identifi cation of the mounting position.


Mounting positions (Design ... P...)


*  Based on the gear reducer size and input type, the expansion tank is 
required.


Oil quantities [l]


Stated oil quantities are approximate for provisioning. The exact quantity the gear reducer is to be fi lled with is defi nitely given by the level.


Sizes 001A ... 021A


For more details see cat. EP series.


For more details see cat. EP series.
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Installation and maintenance
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V3 ... V33 2 2,1 3,4 3,5 3,3 6,4 6,4 6,4 10,7 10,7 2,4 2,4 3 3,2 3 5,1 5,3 5,3 5,8 5,8 2,7 2,8 3,4 3,5 3,3 4,8 5 5 5,6 5,6
B5, B53 1,2 1,2 2 2 2 3,8 3,7 3,7 6,2 6,2 1,4 1,4 1,8 1,9 1,8 3,2 3,1 3,1 3,7 3,7 1,5 1,5 2 2 1,9 3 3 3 3,6 3,6
B51 2,4 2,4 3,9 4,1 3,9 7,6 7,4 7,4 12,4 12,4 2,7 2,7 3,6 3,7 3,6 6,3 6,3 6,3 7,4 7,4 3,1 3,1 3,9 4,1 3,9 6 6 6 7,3 7,3
B52 1,2 1,2 2 2 2 3,8 3,7 3,7 6,2 6,2 1,4 1,4 1,8 1,9 1,8 3,2 3,1 3,1 3,7 3,7 1,5 1,5 2 2 1,9 3 3 3 3,6 3,6
V1 ... V13 1,5 1,5 2,5 2,6 2,5 4,8 4,6 4,6 7,6 7,6 1,9 1,9 2,7 2,9 2,7 4,9 4,9 4,9 6 6 2,2 2,2 3 3,2 3 5,1 5,1 5,1 6,4 6,4


*


** ** ** **


Mounting positions (Output mounting ... F..., ... A...)


13 – Mounting positions, oil quantities and tanks


*   Based on the gear reducer size and input type, the expansion tank is required.
** Based on the output design, the expansion tank is required.


   Reference hole for the identifi cation of the mounting position.


Oil quantities [l]


Stated oil quantities are approximate for provisioning. The exact quantity gear reducer is to be fi lled with is defi nitely given by the level.


Sizes 001A ... 021A


For more details see cat. EP series.
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Installation and maintenance
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B3 ... B8 1,2 1,2 2 2 2 3,8 3,7 3,7 6,2 6,2 1,4 1,4 1,8 1,9 1,8 3,2 3,1 3,1 3,7 3,7 1,5 1,5 2 2 1,9 3 3 3 3,6 3,6
B33 ... B83 1,2 1,2 2 2 2 3,8 3,7 3,7 6,2 6,2 1,4 1,4 1,8 1,9 1,8 3,2 3,1 3,1 3,7 3,7 1,5 1,5 2 2 1,9 3 3 3 3,6 3,6
B31 ... B81 2,4 2,4 3,9 4,1 3,9 7,6 7,4 7,4 12,4 12,4 2,7 2,7 3,6 3,7 3,6 6,3 6,3 6,3 7,4 7,4 3,1 3,1 3,9 4,1 3,9 6 6 6 7,3 7,3
B32 ... B82 1,2 1,2 2 2 2 3,8 3,7 3,7 6,2 6,2 1,4 1,4 1,8 1,9 1,8 3,2 3,1 3,1 3,7 3,7 1,5 1,5 2 2 1,9 3 3 3 3,6 3,6


V5 ... V53 1,5 1,5 2,5 2,6 2,5 4,8 4,6 4,6 7,6 7,6 1,9 1,9 2,7 2,9 2,7 4,9 4,9 4,9 6 6 2,2 2,2 3 3,2 3 5,1 5,1 5,1 6,4 6,4
V6 ... V63 2 2 3,4 3,5 3,3 6,4 6,4 6,4 10,7 10,7 2,4 2,4 3 3,2 3 5,1 5,3 5,3 5,8 5,8 2,7 2,8 3,4 3,5 3,3 4,8 5 5 5,6 5,6


B3


B31


B33


B32


B83


B81


B8


B82


B6


B63


B62


V6 V61


V63
V62


V5


V51 V53


V52


B7


B71


B73


B72


B61*


*
*


*


Oil quantities [l]


Stated oil quantities are approximate for provisioning. The exact quantity gear reducer is to be filled with is definitely given by the level.


* �Based on the gear reducer size and input type, the expansion tank is required.


Mounting positions (Output mounting ... P...)


13 – Mounting positions, oil quantities and tanks


Sizes 001A ... 021A


For more details see cat. EP series.
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Installation and maintenance
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V1 3,6 5,2 8,1 7,5 10,2 3,9 6,2 9,2 8 10,8 10,6 14,1 24
V3 3,3 6,5 5 8,8 6 2,9 8,9 7,8 10,7 8,3 13,5 15,4 27


B5 V1 V3* **
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B5 3,1 3,6 5,1 4,9 6,3 6,3 7,9 15 22 32 45 3,1 3,6 5,1 5 6,4 6,2 8,1 15 22 33 46 59 89
V1 5,5 6 9 8,7 11,5 11,4 14,5 27 40 60 86 5,7 6,8 9,8 9,5 12,3 11,9 15,5 29 43 63 89 114 174
V3 3,8 7,1 6,1 9,8 7,5 12,5 15,8 29 43 63 89 3,8 7,3 6,2 10 7,6 12,4 16,2 30 44 65 91 117 177


Sizes 022A ... 710A
Mounting positions  (Output mounting ... F..., ... A...)


13 – Mounting positions, oil quantities and tanks


Oil quantities [l]


Stated oil quantities are approximate for provisioning. The exact quantity gear reducer is to be fi lled with is defi nitely given by the level.


*    Based on the motor size, the expansion tank is required.
**  Based on the output design, the expansion tank is required.


   Reference hole for the identifi cation of the mounting position.
1)   The drawings show the terminal box in position 0.


For more details see cat. EP series.
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V3 V31 V32 V33


B5 B51 B52 B53


V1 V11 V12 V13
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35
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0A


V3 ... V33 11,2 12,5 12,4 18,8 15,7 20 33,5 23 6,5 11 10 14,5 11,9 20,5 20,6 42 56 84 106 4,9 10,3 8,1 11,9 9,6 14,6 23,6 36 52 68 101 125 196
B5, B53 6,8 6,3 8,2 9,4 10,4 10 16,8 44 4,4 5,5 7 7,3 8,5 10,2 10,3 21 28 42 53 3,6 5,1 6,1 6 7,4 7,3 11,8 18 26 34 51 63 98
B51 12,5 9,9 16,5 18,8 20,8 20 33,5 27 8,1 9,9 12,9 13,2 15,9 19,1 19,2 38 52 82 104 6,8 9,8 11,7 11,5 14,3 14,2 22,9 32 50 66 98 122 194
B52 7,6 8 8,2 9,4 10,4 10 16,8 31 4,9 6,3 7,8 8,2 9,3 11,1 11,2 21 44 46 57 4 5,4 6,4 6,3 7,7 7,6 12,2 18 26 34 51 63 102
V1 ... V13 10,1 7,8 10,6 13 15 14,2 20,5 45 6,9 7,5 10,5 10,8 13,5 14,8 16,7 34 52 70 92 6,1 8,5 10,4 10,2 13 12,9 20,3 32 46 64 93 118 182


*


* * * *


Oil quantities [l]


Stated oil quantities are approximate for provisioning. The exact quantity gear reducer is to be fi lled with is defi nitely given by the level.


Sizes 022A ... 710A
Mounting positions (Output mounting ... F..., ... A...)


13 – Mounting positions, oil quantities and tanks


*   Based on the output design, the expansion tank is required.
   Reference hole for the identifi cation of the mounting position.


1)   The drawings show the terminal box in position 0.


For more details see cat. EP series.
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B5 V1 V3* **
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B5 2,8 4,3 4 5,4 2,5 3,9 5,4 4,8 6,2 6,4 7,2 13 21 30 43 56 81
V1 5,6 8,6 7,9 10,7 4,9 7,8 10,8 9,6 12,4 12,7 14,5 26 42 60 86 112 162
V3 5,6 4,6 7,9 5,6 2,5 7,8 6,8 9,6 7,3 12,7 14,5 26 42 60 86 112 162


** Based on the output design, the expansion tank is required.
*    Based on the gear reducer size and input type, the expansion tank is required.


   Reference hole for the identifi cation of the mounting position.
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B5 3 3,6 5 4,9 6,3 6,2 8,2 14 21 31 44 58 83 3,1 3,6 5,2 5 6,4 6,2 8,4 15 22 32 45 58 88
V1 5,9 7,1 10,1 9,8 12,6 12,5 16,5 28 42 62 88 116 166 6,2 7,3 10,3 10 12,8 12,4 16,8 30 44 64 90 116 176
V3 3,5 7,1 6 9,8 7,5 12,5 16,5 28 42 62 88 116 166 3,8 7,3 6,3 10 7,7 12,4 16,8 30 44 64 90 116 176


Mounting positions (Output mouting ... F..., ... A...)


13 – Mounting positions, oil quantities and tanks


Oil quantities [l]


Stated oil quantities are approximate for provisioning. The exact quantity the gear reducer is to be fi lled with is defi nitely given by the level.


Sizes 022A ... 710A


For more details see cat. EP series.







38 EP Operating instructions – UTD.175.01-2016.00_ENRossi


Installation and maintenance


V3 V31 V32 V33


B5 B51 B52 B53


V1 V11 V12 V13
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V3 ... V33 9,7 9 12,4 18,8 15,7 20 33,5 44 5,4 9,5 8,4 12,7 10,4 18,7 18,8 38 52 82 104 4,2 9,6 7,4 11,3 9 14 22,7 32 50 66 98 122 194
B5, B53 6 4,5 8,2 9,4 10,4 10 16,8 22 3,9 4,8 6,2 6,4 7,8 9,4 9,4 19 26 41 52 3,3 4,8 5,8 5,6 7 7 11,4 16 25 33 49 61 97
B51 12,1 9 16,5 18,8 20,8 20 33,5 44 7,9 9,5 12,5 12,7 15,5 18,7 18,8 38 52 82 104 6,6 9,6 11,5 11,3 14,1 14 22,7 32 50 66 98 122 194
B52 6 4,5 8,2 9,4 10,4 10 16,8 26 3,9 4,8 6,2 6,4 7,8 9,4 9,4 19 26 45 56 3,3 4,8 5,8 5,6 7 7 11,4 16 25 33 49 61 101
V1 ... V13 9,7 9 12,4 18,8 15,7 20 33,5 31 6,4 6,7 9,7 9,9 12,7 14 15,8 32 46 69 91 5,8 8,2 10,1 9,9 12,7 12,6 19,9 29 45 63 92 116 181


*


** ** ** **


Mounting positions (Output mounting ... F..., ... A...)


13 – Mounting positions, oil quantities and tanks


Oil quantities [l]


Stated oil quantities are approximate for provisioning. The exact quantity gear reducer is to be fi lled with is defi nitely given by the level.


Sizes 022A ... 710A


*   Based on the gear reducer size and input type, the expansion tank is required).
** Based on the output design, the expansion tank is required.


   Reference hole for the identifi cation of the mounting position.


For more details see cat. EP series.
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Installation and maintenance


2)


2)


2)


2)


2)























�


�



3) 3)


3)


Sizes 001A ... 021A


Mounting positions
B3, B5, B6, B7, B8
B32, B52, B62, B72, B82
B33, B53, B63, B73, B83


     Filler plug with breather


   Transparent level plug


  Spillway plug


  Drain plug


 Expansion tank1)


  Elbow


1) For more details see cat. EP series.
2) Only for 2EB train of gears.
3) Only for size 022A.


Mounting positions
B5, B52, B53





Sizes 022A ... 710A


14 – Plug positions and types
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


�


�



4)



4)


 
4)


3)



4)



Mounting positions
B31, B51, B61, B71, B81


Mounting positions
B51


1) For more details see cat. EP series.
2) Only for 2EB train of gears.
3) Only for size 022A.
4) When expansion tank is not necessary.


Sizes 001A ... 021A


Sizes 022A ... 710A


14 – Plug position and maintenance
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  


   


�


�



 


2) 2)



 


2)





Mounting positions
V1, V11, V12, V13
V5, V51, V52, V53


Sizes 001A ... 021A


Mounting positions
V3, V31, V32, V33
V6, V61, V62, V63


     Filler plug with breather


   Transparent level plug


  Spillway plug


  Drain plug


 Expansion tank1)


  Elbow





1) For more details see cat. EP series.
2) When expansion tank is not necessary.


14 – Plug position and maintenance
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   


  



�


�



3) 2)



4)


1) For more details see cat. EP series.
2)  Sizes 030A, 042A and 060A.
3) Size  085A.
4)  When expansion tank is not necessary.


Mounting positions
V3, V31, V32, V33


Sizes 022A ... 710A


Mounting positions
V1, V11, V12, V13


14 – Plug position and maintenance
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15 – Troubles: causes and corrective actions


NOTE


When consulting Rossi state:
– all data on gear reducer or gearmotor name plate;
– failure nature and duration;
– �when and under what conditions the failure 


happened;
– �during the warranty period, in order not to loose 


its validity, do not disassemble nor open the gear 
reducer without the approval of Rossi S.p.A..


Consult ROSSI S.p.A.


	 Trouble	 Possible causes	 Corrective actions


Excessive 
temperature 
(in continuous 
duty or of 
bearings)


Anomalous 
noise


Lubricant
leaking from 
seal rings


Inadequate lubrication:
– �excessive of insufficient oil 


quantity
– exhaust lubricant
– �too tightened taper roller 


bearings
– �excessive ambient tempe-


rature


Check:
– �oil level (gear reducer stan-


dstill)
– �lubricant type
Consult Rossi


Increase the cooling or correct 
the ambient temperature


Obstructed suction openings 
of fan cover


Clean the fan cover


Bearing failure, defect or bad 
lubrication


Consult Rossi


Inefficient or out of service oil 
cooling system: obstructed 
filter, insufficient oil (exchanger) 
or water (coil) flow rate, pump 
out of service, etc.


Check the pump, the pipes, 
the oil filter and safety devices 
efficiency (manostats, thermo-
stats, etc.)


One or more teeth with
— �dents or spallings
— �excessive flanks roughness
Bearings failure, defect or bad 
lubrication


Taper roller bearings with 
excessive clearance


Vibrations Check the fastening


Seal ring with worm, bakelized, 
damaged or false mounted 
seal lip


Replace the seal ring


Damaged rotating seating 
(scoring, rust, dent, etc.)


Restore the seating


Mounting position differs from 
the one stated on the name 
plate


Correctly position the gear 
reducer


Consult Rossi
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Index of revisions


List of modifications - Edition UTD.175.01-2016_IT
Pages 9 and 12: Addition of descriptions about screw types and tightening torques at outputs 
types M, S+WF, 		  T+ WT.
Page 17: Addition of descriptions about seal cover in the inputs type "U".
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Mechanical dimension 


443.60


210.60


340.00


250.00


520.00


139.00


8.50
181.50


67.00


694.00


680.00


 


   UP 


���� 
     Advised Installation 


N.B. All dimensions are expressed in inches 
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ATTENZIONE  Non rimuovere 
il coperchio: pericolo di scosse elettriche. 
Rivolgersi solo a personale autorizzato. 
Scollegare l’alimentazione prima di collegare 
o scollegare le connessioni alla batteria.  


Durante il funzionamento è possibile che alcune 
parti del prodotto raggiungano temperature elevate. 


 


Prima dell’utilizzo, leggere attentamente 
il libretto di istruzioni. Verificare che 
la curva di carica selezionata sia adatta al 
tipo di batteria che si deve ricaricare.  


Prima di effettuare qualsiasi operazione leggere 
tutte le istruzioni riportate in questo manuale 


Spiegazione dei simboli grafici: 


 


Avverte l’utente della presenza di “tensione pericolosa” non isolata 
dentro il contenitore del prodotto; questa può essere di ampiezza 
sufficiente per costituire un rischio di scosse elettriche per le 
persone. 


 


 


Avverte l’utente che alcune superfici di contatto 
potrebbero raggiungere temperature elevate. 


 


Avverte l’utente della presenza di importanti istruzioni d’uso e 
manutenzione (servizio) contenute nella documentazione allegata al 
prodotto. 


 


 


Indica all’utente di leggere attentamente il 
manuale prima di effettuare qualsiasi operazione  


Questa apparecchiatura è coperta da garanzia. Il relativo certificato di garanzia si trova allegato al libretto di istruzioni. 
Se dovesse mancare, richiedetelo al vostro rivenditore. 


Le informazioni contenute in questo manuale sono di proprietà ZIVAN S.r.l. che si riserva di fornirle ad uso esclusivo dei propri clienti. 
Nessun altro uso è permesso senza un’autorizzazione scritta emessa da ZIVAN S.r.l.. 
 


ZIVAN S.r.l. non risponde delle possibili inesattezze, imputabili a errori di stampa o di trascrizione, contenute nel presente manuale. 
Si riserva di apportare ai propri prodotti quelle modifiche che ritenesse necessarie o utili, anche nell’interesse dell’utenza, senza 
pregiudicare le caratteristiche essenziali di funzionalità e sicurezza. 


DESTINAZIONE D’USO 
Il carica batteria BG9 è un’apparecchiatura elettronica, solo per uso professionale, progettata per consentire la ricarica di batterie di tipo 
diverso a seconda del firmware installato. A seconda dell’applicazione e del firmware installato è consentito l’uso come alimentatore. 


 Istruzioni di sicurezza per l’utilizzo del dispositivo 
Il carica batteria BG9 è stato progettato per garantire sicurezza e prestazioni affidabili. Tuttavia, onde evitare danni alla propria persona 
e al carica batteria, si raccomanda di osservare le seguenti precauzioni di base: 
• Leggere attentamente le istruzioni sull’installazione contenute in questo manuale. Per futuri riferimenti, riporre il manuale in un 


posto sicuro. 
• Questo dispositivo deve essere installato solo da personale qualificato. 
• Rischio di scossa elettrica, se il caricabatterie è provvisto di spina, collegarlo solo ad una presa provvista del polo di terra ed 


installata in accordo con le normative vigenti locali. 
• Non toccare parti del connettore di uscita non isolate o i poli di batteria non isolati. 
• Evitare che il cavo di alimentazione sia in una posizione di ingombro. Nel caso in cui il cavo diventi logoro o subisca danni, 


sostituirlo immediatamente. 
• Non utilizzare se il cavo di alimentazione è danneggiato o se dispositivo stesso ha ricevuto urti, è caduto o è comunque 


danneggiato. Riferirsi a personale qualificato ed autorizzato per ogni tipo di riparazione. 
• Come dispositivo di sicurezza e di compatibilità elettromagnetica, il carica batteria dispone di una spina a quattro poli con messa a 


terra, che può essere inserita soltanto in una presa con messa a terra. Nel caso in cui non sia possibile inserire la spina nella 
presa, è molto probabile che la presa a disposizione sia di un tipo vecchio e non a terra. In tal caso, contattare un elettricista per far 
sostituire la presa. Si raccomanda di non usare un adattatore per risolvere il problema della messa a terra. 


• Nel caso in cui si usi una prolunga o una presa multipla, verificare che queste supportino il totale della corrente richiesta. 
• Evitare di ricaricare batterie non ricaricabili. 
• Non utilizzare per ricaricare batterie installate a bordo di automobili a motore termico. 
• Verificare che la tensione nominale della batteria da ricaricare corrisponda a quella indicata nella targhetta del carica batteria. 
• Verificare che la curva di carica selezionata sia adatta al tipo di batteria che si deve ricaricare. In caso di dubbio, consultare il 


proprio rivenditore. Il produttore declina ogni responsabilità nel caso di errore nella scelta della curva di carica che porti a un 
danneggiamento irreversibile della batteria. 


• Per la ricarica di batterie al Piombo: ATTENZIONE: Gas esplosivi - Evitare la formazione di fiamme e scintille. - La batteria deve 
essere posizionata in un luogo ben ventilato. 


• Assicurarsi che l’area limitrofa al caricabatteria sia tenuta sgombra da materiali facilmente infiammabili. 
• Nell’eventualità che il carica batteria non funzioni in modo corretto o che sia danneggiato, scollegarlo immediatamente dalla presa 


di corrente e dalla presa di batteria e contattare il rivenditore. 
• Non tentare di effettuare riparazioni sul carica batteria. L’apertura del coperchio potrebbe esporvi al rischio di scosse elettriche. 
• Scollegare l’alimentazione o interrompere la carica (spegnere l’interruttore) prima di collegare o scollegare le connessioni alla 


batteria. 


 Istruzioni per l’installazione 


• Questo dispositivo deve essere installato solo da personale qualificato. 
• Non operare sul caricabatterie se questo è connesso alla rete elettrica. Scollegare sempre il caricabatterie prima di qualsiasi 


intervento 
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• Non modificare o riparare il caricabatterie, Queste operazioni possono essere effettuate solo da personale autorizzato. 
• Il personale qualificato è autorizzato a eseguire solo le istruzioni descritte in questo manuale. Ogni altra operazione è vietata. 
• Posizionare il carica batteria su una superficie piana e stabile. 
• Assicurarsi che l’area limitrofa al caricabatteria sia tenuta sgombra da materiali facilmente infiammabili. 
• Per evitare il surriscaldamento, accertarsi che tutte le aperture non siano ostruite. Non posizionare il carica batteria nei pressi di 


fonti di calore. Assicurarsi che lo spazio libero intorno al carica batteria sia sufficiente per garantire un’adeguata ventilazione e un 
facile accesso alle prese dei cavi. 


• Per la ricarica di batterie al Piombo: ATTENZIONE: Gas esplosivi - Evitare la formazione di fiamme e scintille. - La batteria deve 
essere posizionata in un luogo ben ventilato. 


• Verificare che il tipo di alimentazione a disposizione corrisponda al voltaggio previsto e indicato nella targhetta del carica batteria. 
In caso di dubbio, consultare il proprio rivenditore o la società elettrica locale. 


• Per la protezione dai rischi di elettrocuzione (scossa elettrica) attenersi a quanto previsto dalle normative locali vigenti. Se viene 
impiegato un interruttore differenziali si suggerisce l’uso di un dispositivo di classe B. ATTENZIONE: In caso di guasto il 
caricabatterie può dare luogo a correnti di dispersione pulsanti e con componenti continue. 


• Come dispositivo di sicurezza e di compatibilità elettromagnetica, il carica batteria dispone di una spina a quattro poli con messa a 
terra, che può essere inserita soltanto in una presa con messa a terra. Nel caso in cui non sia possibile inserire la spina nella 
presa, è molto probabile che la presa a disposizione sia di un tipo vecchio e non a terra. In tal caso, contattare un elettricista per far 
sostituire la presa. Si raccomanda di non usare un adattatore per risolvere il problema della messa a terra. 


• Per evitare cadute di tensione e così garantire la carica completa della batteria, i cavi di uscita devono essere più corti possibile e 
di sezione adeguata alla corrente di uscita. 


• Dopo l’installazione assicurarsi che tutte le aperture del caricabatterie siano state saldamente richiuse. 


 Istruzioni di Manutenzione 


• Assicurarsi che i terminali di connessione alla batteria siano puliti e ben fissati 
• Per evitare il surriscaldamento, accertarsi che tutte le aperture non siano ostruite. Pulire o sostituire periodicamente i filtri delle 


ventole. Utilizzare solo ricambi originali.  


      


 
 


 


 


 


1 Togliere le  griglie dei filtri di areazione  


   


  2 Pulire o sostituire i filtri di areazione 


 


 
 


 ATTENZIONE! 
PER IL CORRETTO FUNZIONAMENTO DELL’APPARECCHIATURA È NECESSARIO 
PROVVEDERE AD UNA PERIODICA PULIZIA O SOSTITUZIONE DEI FILTRI D’AREAZIONE. 
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 Visualizzazioni 


Descrizione


 Strumento Digitale


 Semaforo


 Sel. Mode Strumento Digitale


 


 Strumento Digitale 
Se si desidera regolare il valore della compensazione effettuata dal caricabatteria per bilanciare la caduta di tensione sui cavi, attenersi 
alla procedura “Programmazione compensazione caduta di tensione sui cavi di uscita” riportata più avanti. 


Sullo strumento digitale vengono visualizzati, in sequenza, tali parametri: 


• TENSIONE sulla batteria (led bicolore rosso in alto). 
• CORRENTE erogata dal CB (led bicolore rosso in basso). 
• TEMPO in ore mancante alla fine della carica (led bicolore verde in alto). 
• Ah erogati (led bicolore verde in basso). 
• DISPOSITIVI connessi (nessun led bicolore acceso – solo per un caricabatteria di tipo 


MASTER). 


Premendo una volta il pulsante MODE, la sequenza dei parametri si blocca: il display mantiene 
l’ultima visualizzazione. Premendo ancora una volta il pulsante MODE, riprende la sequenza 
dei parametri. 


Programmazione compensazione caduta di tensione sui cavi di uscita. 


Durante la carica, premendo a lungo il pulsante MODE, è possibile entrare nel menù di programmazione della compensazione di caduta 
sui cavi. Si consiglia di eseguire le operazioni sotto elencate quando il caricabatteria eroga la massima corrente. 
1. Misurare la tensione ai capi delle barre di uscita del caricabatteria (in prossimità della copertura). 
2. Misurare la tensione sui poli di batteria. 
3. Fare la differenza tra i due valori letti ai punti 1 e 2 per ottenere la caduta di tensione da compensare. 
4. Premere brevemente il pulsante MODE (ROLL) finché non si raggiunge il valore di tensione più prossimo a quello desiderato: è 


possibile fare il ROLL dei parametri tra 0,0V e 1,5V a passi di 0,1V. 
5. Premere a lungo il pulsante MODE (ENTER) per confermare. 


Semaforo 
Per indicare lo stato della carica, e in quale fase il CB si viene a trovare, viene utilizzata la seguente codifica del semaforo: 


FASE LED ROSSO LED VERDE 
Fase 1 Acceso Spento 
Fase 2 Acceso con brevi spegnimenti Spento 


Fase 3 Acceso 
(firmware CB: spento) Acceso con brevi spegnimenti 


Fase 4 
Acceso con brevi spegnimenti 


(firmware CB: spento) 
Acceso con brevi spegnimenti 


(firmware CB: Acceso) 


Fase 5 / Fase 6 Spento Acceso con brevi spegnimenti 
(firmware CB: Acceso) 


Fine carica  Spento Acceso 


Nel caso si utilizzi la visualizzazione remota mediante LED bicolore (AUX F – Pin 1 e 2), viene utilizzata la seguente codifica: 


FASE ROSSO VERDE GIALLO 
Fase 1 Acceso Spento Spento 
Fase 2 Acceso con brevi spegnimenti Spento Spento 
Fase 3 Spento Spento Acceso 


Fasi 4 - 5 – 6 e Fine carica Spento Acceso  Spento 
S/S o allarme Spento Spento (firmware CB: acceso) Spento 


N.B.: a seconda della curva scelta alcune fasi potrebbero non essere presenti. 


N.B.: la descrizione qui sopra è relativa solo al caricabatterie provvisto di firmware standard (CB). Nel caso il dispositivo sia provvisto di firmware 
differente, riferirsi al foglio curva di carica o contattare il rivenditore. 


MODE


Ah
A


t
V


END CHARGE


ON CHARGE
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Selezione Curve di Carica 


Il tasto MODE può essere premuto in due modalità: 


1. Pressione lunga (almeno 1 secondo): durante la programmazione del CB, ha il significato di ENTER; 
2. Pressione breve (meno di 1 secondo): durante la programmazione del CB, ha il significato di ROLL. 


Programmazione: 


1. Accendere il CB con il pulsante MODE premuto. 
2. ROLL: selezione del numero di Nodo. Scegliere un valore tra in base alle specifiche sotto riportate: 


Firmware CB (*): 


• Inserire un valore compreso tra 1 e 125. Il nodo 126 è un valore proibito che forza il CB in modalità programmazione. 
• Nodo 10 indica un CB di tipo MASTER (usato in rete con uno o più SLAVES). 
• Nodo da 1 ad 9 indica l’ID dello SLAVE (usato assieme ad un MASTER). 
• Nodo da 11 a 125 indica un CB di tipo STAND-ALONE (usato singolarmente). 


Tutti gli altri firmware (*): 
• Nodo 10 indica un CB di tipo MASTER (usato in rete con uno o più SLAVES). 
• Nodo da 1 ad 8 indica l’ID dello SLAVE (usato assieme ad un MASTER). 
• Nodo 9 indica un CB di tipo STAND-ALONE (usato singolarmente). 
•  


3. ENTER: conferma del numero di Nodo. Inizia la selezione del Tipo di batteria. 
4. ROLL: selezione del Tipo di batteria. 


Sciegliere BA1 per batterie Piombo-Acido, BA2 per batterie Gel.  
5. ENTER: conferma del Tipo di batteria. Inizia la selezione della Curva di carica. 
6. ROLL: selezione della Curva di carica desiderata. 


Sono disponibili fino a 5 tipologie di curva di carica: 
a. CU1: curva IUIa più equalizzazione e mantenimento nel weekend; 
b. CU2: curva IU1U2ob; 
c. CU3: curva Generatore; 
d. CU4: curva Programmabile 
e. CU5: curva Desolfatazione 


7. ENTER: conferma della Curva di carica. Inizia la selezione della Capacità. 
8. ROLL: selezione della Capacità. 


Si parte da un valore nominale e tramite il ROLL si sceglie un valore compreso tra il 50% e il 140% del nominale a passi del 10%. 
Sul display viene visualizzata la capacità in quel momento scelta. 


9. ENTER: conferma della Capacità. Inizia la selezione del Tempo di carica. 
10. ROLL: selezione del Tempo di carica. 


Si parte da un Tempo di carica consigliato (funzione della capacità scelta al livello precedente), espresso in ore; questo tempo 
può essere solo aumentato fino ad un massimo di 20 ore. 


11. ENTER: conferma del Tempo di carica. Nel firmware CB (*), inizia la selezione della Compensazione termica stagionale, 
mentre in tutti gli altri firmware (*) si passa al punto 14. 


12. ROLL: selezione della Compensazione termica stagionale (solo firmware CB (*)). 
Il caricabatterie offre tre diversi algoritmi di compensazione termica stagionale, i quali aggiungono o sottraggono una quantità 
fissa alla tensione di uscita durante le fasi 1 e 2. Si noti che la compensazione termica stagionale viene effettuata solamente se la 
compensazione termica tramite sonda esterna non è abilitata. Le selezioni possibili sono: 


a. Std: Compensazione standard; non sono calcolate compensazioni aggiuntive. Ciò significa che se la 
compensazione termica tramite sonda esterna è abilitata, il caricabatterie utilizzerà il solito algoritmo di correzione 
(ad es., 5 mV/cell °C), altrimenti non viene calcolata nessuna compensazione. 


b. Hot: Compensazione stagionale per il caldo; correzione di -40 mV/cell 
c. CoL: Compensazione stagionale per il freddo; correzione di +100 mV/cell  


13. ENTER: conferma del Compensazione termica stagionale.  
14. Il CB si porta in una modalità stand-by in attesa che i cavi di uscita vengano collegati ai morsetti di batteria (se questi sono stati 


collegati prima di iniziare la programmazione, terminato il punto 14 il CB parte immediatamente). 


Attenzione: nel caso venga effettuato un errore in un qualsiasi punto della programmazione, spegnere il CB mediante l’interruttore 
rotativo ON-OFF, riaccendere con il pulsante MODE premuto e ripetere dall’inizio i punti della programmazione. 


(* )Nota: il tipo di firmware del CB è determinato dalla quinta e sesta cifra del codice prodotto. Ad es.: G9ITCB-07GRXX. 
(**) Nota: nel firmware CB, la selezione Curva di carica avviene prima del Tipo di batteria 


Selezione ed utilizzo del Ritardo di Carica (se display presente – solo firmware CB) 
Per programmare un ritardo tra la connessione della batteria e l’effettivo inizio della ricarica: 
1. Effettuare una pressione lunga del pulsante MODE durante lo stato di attesa del caricabatterie (batteria scollegata, il display 


mostra tre puntini). Il display mostra la scritta “dLY” 
2. ROLL: selezione del Ritardo di carica, espresso nel formato ore e decine di minuti (ad es. “1.3h” significa un ora e trenta minuti 


di ritardo”) 
3. ENTER: conferma del Ritardo di carica. 
Ogni volta che verrà connessa una batteria, il caricabatterie mostrerà un messaggio lampeggiante che indica le ore e le decine di minuti 
mancanti all’inizio della carica (nel formato “-h.m”, dove h sono le ore e m le decine di minuti).  
E’ inoltre possibile saltare il ritardo e partire immediatamente in carica premendo a lungo il pulsante MODE durante l’esecuzione del 
ritardo. 
In caso di disconnessione della batteria durante l’esecuzione del ritardo, il caricabatterie torna nello stato di attesa. 
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Indicazione della Revisione Firmware (se display presente – solo firmware CB) 
All’accensione del caricabatterie, il display mostra la scritta “Fir” seguita da un numero. Questo corrisponde alla revisione firmware:  ad 
esempio “1.03” significa CURVA CB revisione 1.03. 


Allarmi 
Quando si verifica una situazione di allarme che comporta il blocco della carica, sullo strumento digitale viene visualizzata l’informazione 
corrispondente secondo la seguente codifica: 


<A> <codice allarme espresso con 2 cifre> 


La codifica degli allarmi è indicata nella tabella che segue: 


Codice Display 
 


Nome Allarme 
 


Blocco CB 
 


Descrizione 
 


1 LOGIC FAILURE #1 Si 
Problema sul circuito di generazione e misurazione della 
corrente (spegnere e riaccendere il CB. Se il problema 
persiste contattare il servizio clienti). 


2 CAN BUS KO No 
Problema di comunicazione CAN (verificare la comunicazione 
CANBUS). 


3 WATCHDOG Si Problema sulla scheda di logica (spegnere e riaccendere il 
CB. Se il problema persiste contattare il servizio clienti). 


5 
HIGH BATTERY 
TEMPERATURE Temporaneo 


Temperatura di batteria oltre i 55°C (il CB riparte quando la 
temperature scende al di sotto di 50°C). 


6 MISSING PHASE Temporaneo 
Mancanza di una delle tre fasi di ingresso (controllare che 
tutte e tre le fasi siano connesse al CB o contattare il servizio 
clienti) . 


7 OVERCURRENT Temporaneo 
Assorbimento anomalo di corrente (il CB riparte dopo 3 
secondi Se il problema persiste contattare il servizio clienti). 


8 HIGH TEMPERATURE Si 
Temperatura interna elevata (spegnere e riaccendere il CB. 
Se il problema persiste contattare il servizio clienti). 


9 MISMATCH VOLTAGE Si 
Problema sul circuito di misura della tensione (spegnere e 
riaccendere il CB. Se il problema persiste contattare il servizio 
clienti). 


10 TIMEOUT Temporaneo 
Fine della fase 1 a causa del timeout (controllare se il CB è 
adatto al tipo di batteria utilizzato – scollegare la batteria). 


11 OVER DISCHARGE No Batteria in over discharge 
12 DEEP DISCHARGE No Batteria in deep discharge 


13 CONNECTION FAULT Temporaneo 
Problema di connessione nei cavi di uscita. Disconnettere la 
batteria e attendere che il display mostri 3 puntini prima di 
collegare una nuova batteria 


14 PUMP MISTAKE No Malfunzionamento Air pump 
15 TH. SENSOR KO No Rottura del sensore di temperatura 


16 LOGIC FAILURE #2 Temporaneo 
Buco nella tensione di rete (il CB riparte dopo 3 secondi. Se il 
problema persiste contattare il servizio clienti). 


17 FLASH CHECKSUM Si 
Corruzione della memoria flash (spegnere e riaccendere il CB. 
Se il problema persiste contattare il servizio clienti) 


18 EEPROM KO Si 
Problema di comunicazione della EEPROM  (spegnere e 
riaccendere il CB. Se il problema persiste contattare il servizio 
clienti). 


21 LOGIC FAILURE #3 Si 
La tensione di uscita ha ecceduto il limite di sicurezza 
(spegnere e riaccendere il CB. Se il problema persiste 
contattare il servizio clienti). 


29 CLOCK BATTERY OFF No 
La batteria del Clock è scarica o è stata rimossa (se la batteria 
è scarica, contattare il servizio clienti) 


30 NODE RESET Si 
Il nodo CAN è stato imposto al valore 126, ovvero il valore di 
reset. Il caricabatteria forza nuovamente la modalità di 
programmazione descritta nella pagina precedente 


Note: 


A05: la carica riparte quando la temperatura di batteria si porta ad un valore inferiore ai 50°C. 
A11: segnalazione di avviso sullo stato della batteria. Previa conferma tramite pressione del pulsante MODE, parte una fase di desolfatazione 


seguita dalla carica normale. 
A12: segnalazione di avviso sullo stato della batteria. La carica, comunque, parte normalmente. 
A15: Con sonda termica rotta il carica batteria si comporta come se la sonda termica non fosse presente, segnalando il guasto A15 sul display. 
Tutti gli allarmi temporanei permettono la ripartenza del caricabatteria quando le condizioni di allarme sono scomparse. 


Per ogni allarme, esclusi quelli non bloccanti, si ha una segnalazione acustica. 
 
 
 


 


Questa apparecchiatura è conforme ai requisiti della Direttiva Bassa Tensione 
2014/35/EU e della Direttiva EMC 2014/30/EU e loro successive modificazioni. 
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CARATTERISTICHE TECNICHE 
Ta=25°C se non diversamente specificato. 


 Morsetti di Alimentazione 
Descrizione Simbolo Condizioni di Test Valore e/o Range Unità 


Tensione di Alimentazione trifase Vin - 400 ± 15% Veff 
Frequenza f - 50 ÷ 60 Hz 
Corrente Massima assorbita per fase* Ifmax P = Pmax 18 Aeff 


Picco iniziale di corrente 
(Inrush current) 


- Vin=400Veff < 2,35 A 


Fattore di sfasamento DPF/cosϕϕϕϕ P = Pmax 1 - 


Fattore di potenza PF P = Pmax 0.72 - 


Potenza Minima assorbita Pinmin Carica terminata < 10 W 


Potenza Massima assorbita Pinmax P = Pmax 9 kW 


* Valore massimo per modello. Per l’effettiva corrente assorbita fare riferimento ai valori di targa. 


 Morsetti di Batteria 
Descrizione Simbolo Condizioni di Test Valore e/o Range Unità 


Corrente di uscita I - Vedi curva - 
Corrente Massima di uscita I1 Fase 1 Vedi curva A 
Ondulazione della corrente di uscita - I = I1 < 5% - 
Corrente assorbita Ia Apparecchiatura spenta < 0,5 mA 


Tensione di uscita U - Vedi curva - 
Tensione Costante di uscita U1 Fase 2 Vedi curva V 
Compensazione Termica della Tensione di 
uscita 


dU1/dT Fase 2 -5 mV/(°C·el) 


Range di funzionamento della Sonda Termica ∆T - da -20 a +50 °C 
Ondulazione della tensione di uscita - U = U1 < 1% - 
Potenza Massima fornita Pmax U = U1, I = I1 7700 W 


Capacità di uscita C - Dipende dal 
modello (>0,2) 


mF 


 Generali 
Descrizione Simbolo Condizioni di Test Valore e/o Range Unità 


Range termico di funzionamento ∆T - da -20 a +50 °C 
Umidità relativa massima RH - 90% - 
Frequenza di commutazione fc - 20 ± 5% kHz 


Rendimento η Ogni condizione di funzionamento > 87% - 
Dimensioni massime a×b×c Senza cavi di collegamento 694×444×210 mm 
Peso - Senza cavi di collegamento 25 kg 
Tipo di protezione - - IP54 - 


 Protezioni e Sicurezza 
Descrizione Simbolo Condizioni di Test Valore e/o Range Unità 


Isolamento - Morsetti di Alimentazione e di Batteria 1250 VAC 
Isolamento - Morsetti di Alimentazione e Terra 1250 VAC 
Isolamento - Morsetti di Batteria e Terra 1250 VAC 
Corrente di dispersione (leakage) (Filtro EMC) IL Apparecchiatura alimentata < 7 mA 


Fusibili di ingresso F1-F2-F3 Interni all’apparecchiatura 25 A 
Fusibile di uscita F5 Interno all’apparecchiatura circa 1,2×I1 A 
Tensione Minima di uscita per il funzionamento 
(Sensore di Batteria) 


- All’accensione dell’apparecchiatura 1,5 V / el 


Tensione Massima di uscita Um Fase 3 (IUIa - IUIUo) Vedi Curva V 
Inversione di polarità in uscita - Messa in funzione Protezione data dal 


fusibile F5 
- 


Protezione Termica dei semiconduttori 
(Temperatura di Allarme Termico) 


- Ta=55°C 100 °C 


Prescrizioni (norme) di Sicurezza - EN60335-1, EN60335-2-29 - - 
Prescrizioni (norme) EMC - EN55011, EN61000-4-2, EN61000-4-4 - - 
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ATTENTION:  To reduce the risk of  
electric shock, do not remove cover. 
Refer servicing to qualified service personnel. 
Disconnect the mains supply before connecting 
or disconnecting the links to the battery.  


During operation it is possible that some parts of 
the product reach high temperatures. 


 


Read the Instruction Manual carefully 
before use. Verify that the selected 
charge curve is suitable for the type 
of battery You have to re-charge.  


Before any operation read all the instructions 
contained in this manual carefully 


Explanation of Graphical Symbols: 


 


Is intended to alert the user to the presence of uninsulated 
“dangerous voltage” within the equipment’s enclosure; that may be 
of sufficient magnitude to constitute a risk of electric shock to 
persons. 


 


 


Warning to user: some contact surfaces may 
become hot. 


 


Is intended to alert the user to the presence of important operating 
and maintenance (servicing) instructions in the literature 
accompanying the equipment. 


 


 


Is intended to alert the user to read carefully the 
manual before any operation on the equipment. 


This product is covered by warranty. The relative warranty certificate is attached to the Instructions Manual. 
If the Manual is not provided with this certificate, please ask your retailer for a copy. 


Information contained in this Manual relates to ZIVAN S.r.l. property which reserves the right to supply for the exclusive use of 
customers. No other use is allowed without a written authorization supplied by ZIVAN S.r.l. 
 


ZIVAN S.r.l. will be not responsible for inaccuracies contained in this manual due to print or translation errors. ZIVAN S.r.l. has the right 
to make changes or improvements, also for the user interest, without prejudicing the essential characteristic of operation and safety. 


Designated use 
The BG9 battery charger is an electronic appliance, only for professional use, developed to recharge different battery types depending 
on the firmware installed. According to the application and the software programmed it is also allowed  as power supply use. 


 Use safety instructions 
Battery charger BG9 has been designed to provide safety and reliable. It is necessary to observe the following precautions in order to 
avoid damage to persons and to the battery charger: 
• Read the installation instructions contained in this Manual carefully. For further information put the Manual in a proper place. 
• This charger must be installed by qualified personnel. 
• Risk of electric shock. If the charger is provided with a plug, connect it only to an outlet that has been properly installed and 


grounded in accordance with all local codes and ordinances.  
• A grounded outlet is required to reduce risk of electric shock. Do not use ground adapters or modify plug 
• Do not touch uninsulated portion of output connector or uninsulated battery terminal.  
• To avoid damaging the power cord, do not put anything on it or place it where it will be walked on. If the cord becomes damaged or 


frayed, refer to qualified personnel for replacing it immediately. 
• Do not operate charger if the AC supply cord is damaged or if the charger has received a blow, been dropped, or otherwise 


damaged in any way. Refer all repair work to qualified personnel. 
• For safety and electromagnetic compatibility, the battery charger has a 3-prong  plug as a safety feature, and it will only fit into an 


earthed outlet. If you can not plug it in, chances are you have an older, non-earthed outlet; contact an electrician to have the outlet 
replaced. Do not use an adapter to defeat the grounding. 


• If you are using an extension cord or power strip, make sure that the total of the amperes required by all the equipment on the 
extension is less than the extension’s rating. 


• Avoid recharging of non-rechargeable batteries. 
• Do not use to charge batteries installed on board of thermal engine cars. 
• Verify that the nominal voltage of the battery to be re-charged corresponds to the voltage stated on the battery charger name plate. 
• Verify that the selected charging curve is suitable for the type of battery to be re-charged. In case of doubt, consult Your retailer. 


The producer will not accept any responsibility in case of mistaken choice of the charging curve that may cause irreversible 
damage to the battery. 


• To recharge Lead Acid batteries: WARNING: Explosive Gas – Avoid flames and sparks. The battery must be positioned in a 
correctly cooled place. 


• Ensure that no flammable materials are stored in the area surrounding the charger. 
• If the battery charger does not work correctly or if it has been damaged, unplugged it immediately  from the supply (turn off the 


switch) and from the battery socket and contact a retailer. 
• Do not try to service the battery charger yourself. Opening the cover may expose you to shocks or other hazards. 
• Disconnect the mains supply or turn the charge off (turn off the switch) before connecting or disconnecting the links to the battery. 


Installation instructions 


• This charger should be installed only by qualified personnel 
• Do not operate on the charger while it is connected to the grid. Always disconnect it before. 
• Do not modify or repair the charger. Only authorized personnel could do it 
• Only installation instruction listed in this manual could be done by qualified personnel. Further action are avoided.  
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• Fix the battery charger to a stable surface through the appropriate holes inserted on the fixing flanges. In case of installation on a 
vehicle it is advisable to use anti-vibration supports. 


• Ensure that no flammable materials are stored in the area surrounding the charger. 
• Ensure all ventilation ports are not obstructed, to avoid the overheating. Do not put the battery charger near heat sources. Make 


sure that free space around the battery charger is sufficient to provide adequate ventilation and an easy access to cables sockets. 
• To recharge Lead Acid batteries: WARNING: Explosive Gas – Avoid flames and sparks. The battery must be positioned in a 


correctly cooled place. 
• Verify that the available supply voltage corresponds to the voltage that is stated on the battery charger name plate. In case of 


doubt, consult a retailer or local Electric Supply Authority. 
• In order to protect against electric shock, please observe the in force local regulations. If an RCD is used, it is warmly 


recommended the use of a class B switch. Warning: in case of damage, the charger may generate pulsating fault currents with DC 
components. 


• For safety and electromagnetic compatibility, the battery charger has a 3-prong  plug as a safety feature, and it will only fit into an 
earthed outlet. If you can not plug it in, chances are you have an older, non-earthed outlet; contact an electrician to have the outlet 
replaced. Do not use an adapter to defeat the grounding. 


• In order to avoid voltage drop, thereby assuring 100% charge at the battery, the output cables must be as short as possible, and 
the diameter must be adequate for the output current. 


• After the installation make sure that all opening and doors of the charger are closed and secured 
 


Maintenance instructions 


• Make sure charge connections to battery terminals are tight and clean. 
• Ensure all ventilation ports are not obstructed, to avoid the overheating. Clean or substitute periodically fan filters if present. Use 


only original parts 
 
 


 


 


 


 


1 Remove the filter ventilation grids  


   


  2 Clean or replace the ventilation filters 
 
 


 
 


 
 
 
 
 
 
 


 ATTENTION! 
FOR CORRECT OPERATION OF EQUIPMENT IS NECESSARY TO ENSURE A PERIODIC 
CLEANING OR REPLACEMENT OF AERATION FILTERS. 
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 Visualization 


Description


 Digital Instrument


 Ready Light


 Digital adjustement mode


 
 Digital Instrument 
To set the compensation value made by the charger to balance the voltage drop on the cables please follow the procedure 
“Compensation setting of the voltage drop on output cables. 


From the starting the digital instrument will display the string of  the following parameters: 


• BATTERY VOLTAGE (two-tone red upper led). 
• CURRENT provided by the charger (two-tone red lower led). 
• TIME in hours lacking to the end of charge (two-tone green upper led). 
• Ah supplied (two-tone green lower led). 
• CONNECTED GADGETS (no two-tone led on – only on a MASTER battery charge). 


By pressing once the MODE button, the parameters’ sequence is blocked and it will be kept the 
last value displayed. By pressing again on the MODE button the sequence of parameters 
restarts. 


 


Compensation setting of the voltage drop on output cables. 


While charging, with a long pressure of Mode Button, you can program the voltage cables drop. Please execute the following operations 
while charger is at maximum current.  
1. Gauge the voltage drop at the ends of the output bars of the battery charger (close to the cover). 
2. Gauge the voltage on the battery poles. 
3. Make the difference between the two values to get the voltage drop compensate.  
4. Press shortly the MODE button (ROLL) until reaching the nearest voltage value to the desired one:  it is possible to ROLL 


parameters between 0,0V e 1,5V with steps of 0,1V. 
5. Press long the MODE button (ENTER) to confirm. 


Ready Light 


 Charging status and current phase of charge of the equipment is indicated through the light station: 


PHASE RED LED  GREEN LED  
Phase 1 On Off 
Phase 2 On with short flashing Off 
Phase 3 On (firmware CB: off) On with short flashing 
Phase 4 On with short flashing (firmware CB: off) On with short flashing (firmware CB: on) 


Phase5-Phase6 6 Off On with short flashing (firmware CB: on) 
End of charge Off On 


When using the remote visualisation through two-tone LED (AUX F – Pin 1 e 2), the following signals are valid: 


PHASE RED GREEN YELLOW 
Phase 1 On Off Off 
Phase 2 On with short flashing Off Off 
Phase 3 Off Off On 


Phases 4-5-6 & End charge Off On  Off 
S/S or alarm Off Off (firmware CB: On with short flashing) Off 


IMPORTANT: according to the charging curve used maybe some phases are lacking. 


IMPORTANT: the above description complies only with the standard CB firmware. For different firmware please refer curve spec sheet or contact the 
retailer/producer. 


END CHARGE


ON CHARGE


MODE


Ah
A


t
V
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Charging curve selection (if display is present) 
Depending on the duration of the pressure of the MODE button, you can perform different actions: 
1. Long pressure (at least 1 second): during  battery charger setting, it means ENTER 
2. Short pressure (less than 1 second): during battery charger setting, it means ROLL. 


Setting: 


1. Turn on the charger while pressing the MODE button.  
2. ROLL: select the CAN Node number. Choose a value according to the following specification:  


CB Firmware (*): 


• Choose a value between 1 and 125. 126 is a forbidden value that forces the charger to enter the charging curve selection 
procedure 


• Node 10 corresponds to a MASTER unit charger (connected with one or more SLAVE units). 
• Nodes from 1 to 9 identify the ID of the SLAVE (used together with a MASTER). 
• Nodes from 11 to 125 identify a STAND-ALONE charger (used as a single unit). 
All other firmware versions (*): 


• Node 10 corresponds to a MASTER unit charger (connected with one or more SLAVE units). 
• Nodes from 1 to 8 identify the ID of the SLAVE (used together with a MASTER). 
• Node 9 identifies a STAND-ALONE charger (used as a single unit). 


3. ENTER: CAN Node confirmation. Battery type selection begins. 
4. ROLL: Battery type selection. 


Choose BA1 for Lead-Acid batteries, Choose BA2 for Gel electrolyte batteries. 
5. ENTER: Battery type confirmation. Curve selection begins. 
6. ROLL: Curve selection. 


The charger offers a total of five different charging curves. The available selections are listed below: 
a. CU1:  IUIa curve plus equalization and maintenance 
b. CU2:  IU1U2ob curve 
c. CU3:  power supply curve 
d. CU4:  User programmable curve 
e. CU5:  Desulphation curve 


7. ENTER: Curve selection confirmation. Capacity selection begins. 
8. ROLL:  Capacity selection. 


The starting point for the capacity selection is the nominal value, but you can select a value included between 50% and 140% of 
the nominal one in steps of 10%. 


9. ENTER: Capacity confirmation. Recharging time selection begins. 
10. ROLL: Recharging time selection. 


Starting from a suggested Recharging time (according to the capacity chosen at the previous step) this time, expressed in hours, 
can only be increased up to 20 hours max. 


11. ENTER: Recharging time confirmation. In the CB firmware (*), Seasonal thermal compensation selection begins; in all other 
firmware versions (*) skip to step 14. 


12. ROLL: Seasonal thermal compensation selection (CB firmware (*) only). 
The charger offers a total of three different seasonal thermal compensations, which add or subtract a fixed amount to the output 
voltage during charging phase 1 and 2. Please note that the Seasonal thermal compensation will only take place if the thermal 
compensation through the external probe is not enabled. The available selections are listed below: 


a. Std: Standard compensation; no additional compensations are calculated. This means that if the thermal 
compensation through external probe is enabled, the charger will perform the usual correction algorithm (example, 5 
mV/(cell °K)), otherwise no correction at all will be performed. 


b. Hot: Hot season compensation; -40 mV/cell correction 
c. CoL: Cold season compensation; +100 mV/cell correction 


13. ENTER: Seasonal thermal compensation confirmation.  
14. The battery charger goes into stand-by mode until output cables are connected  to battery binding-clamps (if connections have 


already been done before starting the setting, once arrived at point 14, charge immediately starts). 


Warning: if some trouble or mistake occurred during  the setting procedure, switch off the battery charger though the rotary ON-OFF 
switch, then  switch on again by keeping pressed the MODE button and restart the procedure from the beginning. 


(*) Note: the firmware version can be determined from the product code. For example, G9ITCB-07GRXX 
(**) Note: Curve selection takes place before Battery type in CB firmware 
 


Charge delay selection and usage (if display is present – CB firmware only) 
To enter a delay between the connection of the battery and the actual begging of the charge: 
1. Hold a long pressure pressure on the MODE button during the standby state (battery unplugged, the display shows three dots). 


The display shows “dLY”. 
2. ROLL: selection of the Charge Delay, expressed in hours and tens of minute (e.g.: “1.3h” indicates a one hour and thirty 


minutes delay). 
3. ENTER: Charge Delay confirmation. 
Each time a battery is connected, the charger will show a blinking message indicating the hours and tens of minute to the beginning of 
the charge (in the “-h.m” format, where h stands for hours and m stands for tens of minutes). 
It is also possible  to skip the delay and immediately start the charge by holding a long pressure on the MODE button during the 
execution of the delay. 
In case of disconnection of the battery during the execution of the delay, the charger will go back to the standby state. 
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Firmware Release indication (if display is present – CB firmware only) 
When the charger is turned on, the display will show “Fir” follone by a number. This number indicates the firmware release: for example, 
“1.03” means CB CURVE, revision 1.03.   


 


Alarms 
When an alarm situation stopping the charge occurs, the display shows one of the information below according failure detected: 


<A> <alarm code identified with a 2 digits code> 


The table below describe the alarm list. 
Display code 


 
Alarm Type 


 
Charge stop 


 
Description 


 


1 LOGIC FAILURE #1 Yes 
Trouble on current circuit (turn off/on the charger. If the 
problem persists please contact customer service). 


2 CAN BUS KO No Trouble on CAN communication (verify CANBUS 
communication). 


3 WATCHDOG Yes 
Logic board trouble (turn off/on the charger. If the problem 
persists please contact customer service). 


5 
HIGH BATTERY 
TEMPERATURE 


Temporary 
Battery temperature over than 55°C (the charger restarts when 
battery temperature goes under 50°C). 


6 MISSING PHASE Temporary 
One of the three input phase cannot be detected by the 
charger (check for all three phases to be connected to the 
charger, or contact customer service) . 


7 OVERCURRENT Temporary 
Anomalous input current absorption (charger restarts after 3 
seconds. If the problem persists please contact customer 
service). 


8 HIGH TEMPERATURE Yes 
Internal high temperature (turn off/on the charger. If the 
problem persists please contact customer service). 


9 MISMATCH VOLTAGE Yes 
Trouble on voltage circuit (turn off/on the charger. If the 
problem persists please contact customer service). 


10 TIMEOUT Temporary 
End of Phase 1 due to timeout (check  if charger is suitable for 
the specified battery type – disconnect the battery). 


11 OVER DISCHARGE No Over discharged battery 
12 DEEP DISCHARGE No Deeply discharged battery. 


13 CONNECTION FAULT Temporary 
Connection fault in the output cables. Disconnect the battery 
and wait for the display to show three dots before connecting a 
new battery. 


14 PUMP MISTAKE No Air pump mis-working 
15 TH. SENSOR KO No Thermal sensor failure. 


16 LOGIC FAILURE #2 Temporary 
Voltage sag (charger restarts after 3 seconds. If the problem 
persists please contact customer service). 


17 FLASH CHECKSUM Yes Error in flash memory (turn off/on the charger. If the problem 
persists please contact customer service) 


18 EEPROM KO Yes 
Problem in EEPROM communication (turn off/on the charger. 
If the problem persists please contact customer service). 


21 LOGIC FAILURE #3 Yes 
The output voltage has exceed a safety threshold (turn off/on 
the charger. If the problem persists please contact customer 
service). 


29 CLOCK BATTERY OFF No The Clock battery is discharged or removed  


30 NODE RESET Yes 
The CAN Node has been set to 126, which is the reset value. 
The charger forces you to enter again the Changing settings 
(see the charging curve selection section) 


Notes: 


A05: The charge restarts once the battery temperature reaches a value lower than 50°C. 
A11: Notice on the battery status. By pressing the MODE button, a desulphation phase start followed then by the standard charge. 
A12: Notice on the battery status. The standard charge is starting anyway 
A15: With the thermal sensor out of order the battery charger behaves as if it was not equipped with the external probe 
Each temporary alarm, restarts the charge after alarm conditions disappear. 


Each alarm, except the non-blocking ones, give also an audible alarm. 


  
 
 
 
 
 


 


This device is in conformity with the Low Voltage directive 2014/35/EU and EMC 
directive 2014/30/EU and their further modifications. 
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TECHNICAL FEATURES 
Ta=25°C unless otherwise specified 


 Mains side 


Description Symbol Test Condition Value and/or Range Unit 
Supply Voltage Three-phase Vin - 400 ± 15% Veff 
Frequency f - 50 ÷ 60 Hz 
Absorbed Maximum Current per phase Ifmax P = Pmax 18 Aeff* 


Inrush Current - Vin=400Veff < 2,35 A 
Displacement Power Factor DPF/cosϕϕϕϕ P = Pmax 1 - 


Power Factor PF P = Pmax 0.72 - 


Absorbed Minimum Power Pinmin End of charge < 10 W 


Absorbed Maximum Power Pinmax P = Pmax 9 kW 


*  Maximum value per model. For the effective current absorption please refer to the charger’s identification label.  


 Battery side 


Description Symbol Test Condition Value and/or Range Unit 
Output current I - See curve - 
Maximum output current I1 Phase 1 See curve A 
Output current ripple - I = I1 < 5% - 
Absorbed current Ia Equipment turned off < 0,5 mA 


Output voltage U - See curve - 
Constant output voltage U1 Phase 2 See curve V 
Thermal compensation of output voltage dU1/dT Phase 2 -5 mV/(°C·cell) 
Operating range of Temperature Sensor ∆T - from -20 to +50 °C 
Output voltage ripple - U = U1 < 1% - 
Maximum power supplied Pmax U = U1, I = I1 7700 W 


Output capacity C - Depend on the model 
(>0,2) 


mF 


 General 


Description Symbol Test Condition Value and/or Range Unit 
Operating range of temperature ∆T - from -20 to +50 °C 
Maximum relative humidity RH - 90% - 
Switching frequency fc - 20 ± 5% kHz 


Efficiency η At each operation condition > 87% - 
Maximum size a×b×c Without connecting cable 694×444×210 mm 
Weight - Without connecting cable 25 kg 
Enclosure class - - IP54 - 


 Protection and Safety 


Description Symbol Test Condition Value and/or Range Unit 
Insulation - Mains to Battery side 1250 VAC 
Insulation - Mains side to Earth 1250 VAC 
Insulation - Battery side to Earth 1250 VAC 
Leakage current (EMC Filter) IL Supplied equipment < 7 mA 


Input fuses F1-F2-F3 Inside the equipment 25 A 
Output fuse F5 Inside the equipment about 1,2×I1 A 
Minimum output voltage of operation (Battery 
Detector) 


- Equipment turn on 1,5 V/cell 


Maximum output voltage Um Phase 3 (IUIa - IUIUo) See curve V 
Reverse output polarity - At the connection to the Battery Protection provided 


by fuse F5 
- 


Thermal protection of semiconductors 
(Temperature of Thermal Alarm) 


- Ta=55°C 100 °C 


Safety Requirements (Rules) - EN60335-1, EN60335-2-29 - - 
EMC Requirements (Rules) - EN55011, EN61000-4-2, 


EN61000-4-4 
- - 
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ATTENTION  Ne pas enlever le couvercle: 
danger de décharge électrique. 
S'adresser seulement à une personne autorisée. 
Déconnecter l’alimentation avant de connecter 
Ou déconnecter les connexions de la batterie.  


Pendant le fonctionnement, il est possible que 
certaines parties du produit attendent des 
températures élevées. 


 


Avant de l'utiliser, lire attentivement le livre 
d'instruction. 
Vérifier que la courbe de charge sélectionnée est 
adaptée 
au type de la batterie qui doit être chargée.  


Avant d'effectuer n’importe quelle opération, lire 
toutes instructions de ce manuel 


Spécification des symboles graphiques: 


 


Averti l'utilisateur de la présence de "tension dangereuse" non isolée 
à l'intérieur du boîtier du produit ; cela peut-être d'ampleur 
suffisamment grande pour constituer un risque de décharges 
électriques pour les personnes. 


 


 


On avertie l'utilisateur que certaines surfaces de 
contact peuvent devenir très chaudes. 


 


Averti l'utilisateur de la présence d'importantes instructions 
d'utilisation et de manutention (service) contenues dans la 
documentation jointe au produit. 


 


 


Indique à l'utilisateur de lire attentivement le 
manuel avant de procéder à n’importe quelle 
opération 


Cet appareil est couvert par la garantie. Le certificat relatif de garantie se trouve joint au livret d'instruction. 
S'il manque, en faire la demande auprès de votre revendeur. 


Les informations contenues dans ce manuel sont la propriété de la société ZIVAN S.r.l. qui se réserve de la fournir à l'usage exclusif de 
ses propres clients. Aucune autre utilisation n'est permise sans l'autorisation écrite de ZIVAN S.r.l. 
 


La société ZIVAN S.r.l. ne répond pas des possibles inexactitudes imputables à des erreurs d'impressions ou de traduction contenue 
dans le présent manuel. Elle se réserve d'apporter, à ses propres produits des modifications qui s'avèrent nécessaires ou utiles, ou 
même dans l'intérêt de l'utilisateur, sans nuire aux caractéristiques essentielles de fonctionnement et de sécurité. 


Utilisation prévue 
Le chargeur batterie BG9 est un appareil électronique, uniquement destiné à une utilisation professionnelle, développé pour permettre 
recharger différents types de batterie selon le firmware installé. Dépendant de l'application et du software programmé il est possible de 
l’utiliser comme source d'alimentation. 


Instruction de sécurité pour l'utilisation  
Le chargeur de batterie BG9 a été étudié afin de garantir la sécurité et donner des performances. Toutefois, afin d'éviter des dommages 
aux personnes et au chargeur de batterie, nous vous recommandons d'observer les précautions de base suivantes : 
• Lire attentivement les instructions sur l'installation contenue dans le présent manuel. Pour de futures références, garder le manuel 


dans un endroit sûr. 
• Cet appareil ne doit être installé que par un personnel qualifié 
• Risque de choc électrique si le chargeur de batterie est équipé d'une fiche , connectez-le exclusivement à une source 


d'alimentation de la prise de terre et installé conformément aux courantes Normatives locales. 
• Ne pas toucher n'importe quelle partie du connecteur de sortie ou pôles de batterie qui ne sont pas isolés. 
• Eviter que le câble d'alimentation soit dans une position encombrante. Dans le cas où le câble devient usé ou ayant subi des 


dommages, le changer immédiatement. 
• Ne pas utiliser si le cordon d'alimentation est endommagé ou si l'appareil a reçu des bosses , a été échappé ou endommagé de 


quelque façon . Reportez-vous à du personnel qualifié et autorisé pour chaque type de réparation. 
• Comme dispositif de sécurité et de compatibilité électromagnétique, le chargeur de batterie dispose d'une fiche à 3 pôles avec 


mise à la terre, qui peut être insérée seulement dans une prise avec mise à la terre. Dans le cas où il n'est pas possible de monter 
la fiche dans la prise, il est probable que la prise est d'un ancien type ou ne possède pas la terre. Dans ce cas, contacter un 
électricien pour faire changer la prise. Nous recommandons de ne pas utiliser un adaptateur pour résoudre les problèmes de mise 
à la terre. 


• Dans le cas de l'utilisation d'une rallonge ou d'une prise multiple, vérifier que celle-ci supporte la totalité du courant demandé. 
• Évitez la recharge des batteries non-rechargeables. 
• N'employez pas pour charger des batteries installées à bord des voitures avec moteur thermiques. 
• Vérifier que la tension nominale de la batterie à recharger correspond à celle indiquer sur la plaquette du chargeur de batterie. 
• Vérifier que la courbe de charge sélectionnée soit adaptée au type de la batterie qui doit être rechargée. En cas de doute, 


consulter votre revendeur. Le fabricant décline toute responsabilité dans le cas d'erreur sur le choix de la courbe de charge qui a 
donné des dommages irréversibles à la batterie. 


• Pour recharger les batteries acides de plomb: AVERTISSEMENT: Gaz Explosif - Évitez les flammes et les étincelles. La batterie 
doit être placée dans un endroit correctement refroidi. 


• Assurez-vous que la zone adjacente au chargeur soit débarrassée de matériaux inflammables. 
• Dans l'éventualité où le chargeur de batterie ne fonctionne pas de façon correcte, ou a été endommagé, déconnecter 


immédiatement la fiche secteur et la prise de batterie, et contacter votre revendeur. 
• Ne pas tenter d'effectuer des réparations sur le chargeur de batterie. L'ouverture du couvercle peut exposer à des risques de 


décharges électriques. 
• Toujours déconnectez l’alimentation (arrêtez le séctionneur) ou interrumpez la charge  avant de raccorder ou de déconnecter les 


connexions à la batterie. 
 


Instruction d'installation 
 
• Cet appareil ne doit être installé que par un personnel qualifié. 
• Ne pas utiliser le chargeur s'il est branché au secteur. Toujours débrancher le chargeur avant de n’importe quelle intervention. 
• Ne jamais modifier ou réparer le chargeur , ces opérations peuvent être effectuées uniquement par un personnel autorisé. 
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• Le personnel qualifié est habilité à effectuer uniquement les instructions mentionnées dans ce manuel . N’importe quelle opération 
supplémentaire est interdite. 


• Installer le chargeur de batterie sur une surface stable. 
• Assurez-vous que la zone adjacente au chargeur soit débarrassée de matériaux inflammables. 
• Pour éviter les surchauffes, s'assurer que toutes les ouvertures ne sont pas obstruées. Ne pas installer le chargeur de batterie près 


d'une source de chaleur. S'assurer que l'espace libre autour du chargeur de batterie est suffisant pour garantir une ventilation 
adéquate et un accès facile au passage des câbles. 


• Pour recharger les batteries acides de plomb: AVERTISSEMENT: Gaz Explosif - Évitez les flammes et les étincelles. La batterie 
doit être placée dans un endroit correctement refroidi. 


• Vérifier que le type d'alimentation à disposition correspond à la tension prévue et indiquée sur la plaquette du chargeur de batterie. 
En cas de doute, consulter votre propre revendeur ou le fournisseur d'électricité local. 


• Pour protéger contre les chocs électriques respecter les réglementations locales en vigueur. Si un disjoncteur différentiel est utilisé, 
il est recommandé l'utilisation de  un interrupteur de classe B. Attention: en cas de dommage le chargeur peut générer des 
courants de défaut avec des boutons et DC composants. 


• Comme dispositif de sécurité et de compatibilité électromagnétique, le chargeur de batterie dispose d'une fiche à 3 pôles avec 
mise à la terre, qui peut être insérée seulement dans une prise avec mise à la terre. Dans le cas où il n'est pas possible de monter 
la fiche dans la prise, il est probable que la prise est d'un ancien type ou ne possède pas la terre. Dans ce cas, contacter un 
électricien pour faire changer la prise. Nous recommandons de ne pas utiliser un adaptateur pour résoudre les problèmes de mise 
à la terre. 


• Pour éviter des chutes de tension et aussi garantir la charge complète de la batterie, les câbles de sortie devront être le plus court 
possible et de section adaptée au courant de sortie. 


• Après l'installation, assurez -vous que toutes ouvertures du chargeur ont été dûment fermées.  


Entretien 
• Assurez-vous que la connexion aux bornes de la batterie sont propres et bien établies 
• Pour éviter la surchauffe, veillez que toutes ouvertures ne sont pas obstruées. Nettoyez ou remplacez périodiquement  les filtres 


des ventilateurs. Utilisez uniquement des pièces de rechange originales.  
 


 


 


 


 


1 Retirez les grilles de ventilation du filtre  


   


  2 Nettoyer ou remplacer les filtres de ventilation 
 
 


 


 
 


 ATTENTION! 
POUR LE BON FONCTIONNEMENT DE ÉQUIPMENT EST NÉCESSAIRE NETTOYER OU 
ÉCHANGER PÉRIODIQUEMENT LES FILTRES DU AERATION. 
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 Visualisations 


Description


 Instrument Digital


 Feu


 Sèlecteur Mode


 
 Instrument digital 
Si on désire régler le valeur de compensation effectuée par le chargeur afin de balancer la chute de tension sur les câbles il faut suivre 
la procédure indiqué plus bas «Programmation de compensation de chute de tension sur les câbles de sortie». 


Sur l’afficheur les données suivantes sont indiquées en série:  


• VOLTAGE de batterie (led bicolore rouge en haut). 
• COURANT débitée per le chargeur (led bicolore rouge en bas). 
• TEMPS en heures manquantes à la fin de la charge (led bicolore vert en haut). 
• Ah débités (led bicolore vert en bas). 
• DISPOSITIFS connectés (aucun led bicolore allumé – seulement pour un chargeur 


type MAITRE). 


Appuyant une fois le bouton MODE, la série des paramètres est bloquée: l’afficheur maintient la 
dernière donnée. Appuyant encore une fois sur le bouton MODE, la série des paramètres 
reprends. 


Programmation de compensation de chute de tension sur les câbles de sortie. 


Appuyant à long le bouton MODE pendant la charge il est possible d’entrer dans le menu de programmation de chute de tension sur les 
câbles de sortie. Il est suggéré de conduire les opérations listées ici suivantes dans le moment où le chargeur débite le courant max.  
1. Mesurer la tension aux extrémités des barres  de sortie du chargeur (prés du capot). 
2. Mesurer la tension sur les pôles de batterie. 
3. Calculer la différence entre les deux valeurs relevés sur les points 1 et 2 pour obtenir la chute de tension à compenser. 
4. Appuyer pour un bref délai le bouton MODE (ROLL) jusqu’on arrive au valeur di tension le plus  proche à celui désiré: il est 


possible de faire le  ROLL des paramètres entre 0,0V et 1,5V à pas de 0,1V. 
5. Appuyer à long le bouton MODE (ENTER) pour confirmer 


Feu 
Afin d’indiquer l’état de la charge et pendant quelle phase de charge le chargeur se trouve on utilise la spécification 
suivante: 


PHASE LED ROUGE LED VERT 
Phase 1 Allumé Fermé 
Phase 2 Allumé+courtes extinctions Fermé 


Phase 3 Allumé 
(firmware CB : Fermé) 


Allumé+courtes extinctions 


Phase 4 
Allumé+courtes extinctions 


(firmware CB : Fermé) 
Allumé+courtes extinctions 


(firmware CB : Allumé) 


Phases 5 et 6 Fermé Allumé+courtes extinctions 
(firmware CB : Fermé) 


Fin de la charge Fermé Allumé 


Dans le cas où soit utilisé la visualisation par le déport de led bicolore (AUX F – Pin 1 et 2) on utilise plutôt la spécification suivante: 
PHASE ROUGE VERT JAUNE 
Phase 1 Allumé Fermé Fermé 
Phase 2 Allumé+courtes extinctions Fermé Fermé 
Phase 3 Fermé Fermé Allumé 


Phases 4-5-6 et Fin charge Fermé Allumé Fermé 


S/S ou alarme Fermé Fermé (firmware CB : Allumé+courtes 
extinctions) 


Fermé 


IMPORTANT: l’appareil pourrait donner l’évidence de la manque de quelque phase d’après la courbe choisie. 


IMPORTANT: La description ci-dessus est uniquement liée au chargeur fourni avec le logiciel standard (CB). Si l'appareil est équipé avec un 
firmware différent, reportez-vous au fichier de la courbe de charge ou contactez votre revendeur. 


END CHARGE


ON CHARGE


MODE


Ah
A


t
V
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Sélection de courbes de charge 


Le bouton MODE peut être utilisé selon les modalités suivantes : 


1. Appuyer pour un long délai (un seconde au moins):  pendant la programmation du chargeur signifie ENTER; 
2. Appuyer pour un court délai (moins qu’ un seconde): pendant la programmation du chargeur signifie ROLL. 


Programmation: 


1. Allumer le chargeur en appuyant en même temps le bouton MODE. 


2. ROLL: sélection typologie du Nœud: il faut choisir un valeur selon les spécifications suivantes : 
Firmware CB (*) 


• Entrez une valeur compris entre 1 et 125. Le nœud 126 est une valeur interdite qui force le chargeur danl la modalité 
programmation. 


• Nœud 10 indique un chargeur type MAITRE (utilisé sur un réseau avec un ou plusieurs ESCLAVES) 
• Nœuds entre 1 et 9 indiquent le ID de l’ESCLAVE (utilisé ensemble à une unité MAITRE) 
• Nœuds entre 11 et 125 indiquent un chargeur STAND ALONE (utilisé tout seul) 
N’importe quel firmware différent du susdit (*) 


• 0 indique un chargeur type MAITRE (utilisé en réseau avec un ou plusieurs ESCLAVES). 
• de 1 à 8 indique l’ID de l’ESCLAVE (utilisé en combinaison avec un MAITRE). 
• 9 indique un chargeur typologie STAND-ALONE (utilisé tout seul). 


3. ENTER: confirmation typologie du Nœud: on passe maintenant à choisir le Type de batterie (pour le Plomb ouvert la donné est 
BA1 autant que pour le Gel la donnée est BA2). 


4. ENTER: confirmation Type de batterie: niveau de choix de la Courbe de charge. 
5. ROLL: sélection de la Courbe de charge désirée. 


Ils sont disponibles 5 typologies de courbe de charge: 
a. CU1: courbe IUIa avec égalisation et maintien pendant le fin de semaine; 
b. CU2: courbe IU1U2ob; 
c. CU3: Générateur; 
d. CU4: Programmable 
e. CU5 : Désulphatation   


6. ENTER: confirmation de la Courbe de charge: on passe à choisir la Capacité. 
7. ROLL: sélection Capacité. 


En partant d’un valeur nominal on peut choisir par le ROLL un valeur compris entre le 50% et le 140% du nominal à pas du 10%. 
Sur l’afficheur il est montré la capacité choisie à ce moment là. 


8. ENTER: confirmation Capacité: maintenant c’est la fois de choisir le Temps de charge (en heures). 
9. ROLL: sélection du Temps d charge. 
10. En partant du Temps de charge conseillé (en fonction de la capacité choisie au niveau précédent): ce temps peut seulement être 


augmenté jusqu’un temps maxime de 20 heures. 
11. ENTER: confirmation du Temps de charge: en cas le firmware soit CB(*) ça commence la sélection de la Compensation 


Thermique Saisonnière, avec n’importe quel firmware différent au contraire on passe au point 14  
12. ROLL : sélection de Compensation Thermique Saisonnière (exclusivement en cas de firmware CB (*) 


Le chargeur propose 3 algorithmes de compensation thermique saisonnière qui ajoutent ou enlèvent une valeur fixée à la tension 
de sortie pendant les phases 1 et 2. Bien notez que la Compensation Thermique Saisonnière peut s’effectuer seulement dans le 
cas où la compensation thermique à travers de la sonde de température externe n’est pas habilitée. Ici suivantes les options 
disponibles : 
A. Std : compensation standard, aucune compensation supplémentaire est calculée, c'est-à-dire que la compensation 


thermique à travers de la sonde température externe est habilitée. Le chargeur travaillera avec l’habituel algorithme de 
correction (5mV/cell°C), différemment aucune compensation ne sera calculée. 


B. Hot : compensation saisonnière pour la chaleur, facteur de correction -40 mV/cell 
C. Col : compensation saisonnière pour le froid, facteur de correction +100 mV/cell 


13. ENTER : confirmation de la Compensation Thermique Saisonnière  
14. Le chargeur se conduit à une modalité stand-by dans l’attente que les câbles de sortie soient connectés aux bornes de la batterie 


(dans le cas où ils aient été connectés avant de commencer la programmation, une fois terminé cette modalité le chargeur se met 
en marche immédiatement). 


Attention: en cas ça se passe une erreur pendant n’importe quelle phase de la programmation, arrêter le chargeur par le sectionneur 
rotatif ON/OFF, allumer-le à nouveau en appuyant en même temps sur le bouton MODE et répéter du début la 
programmation point par point. 


(*) Note  : le type de firmware du chargeur se détermine pour la 5ème et 6ème chiffre de la référence du produit. Ex : G9ITCB-07GRXX 
(**) Note : le choix de la courbe de charge se produit avant que le type de batterie dans le firmware CB 
 


 Sélection et utilisation du retard de charge (seulement firmware CB) 
Pour programmer un retard entre la connexion de la batterie et le début effectif de la recharge: 
1.       Effectuer une pression longue du bouton MODE pendant l'état attendue de la chargeur (la display exposition trois points). La 
display   exposition écrite « dLY »  
2.       ROLL : sélection du Retard de charge, exprimé dans les formé heures et les dizaines de minutes (à es. « 1.3h » signifie une 
heure et trente minutes de retard »)  
3.       ENTER : il confirme du Retard de charge.  
Toutes les fois que elle sera jointe une batterie, le chargeur montrera un message clignotant qui indique les heures et les dizaines de 
minutes manquantes au début de la charge (dans le format « - h.m », où h sont les heures et m les dizaines de minutes).  
Il est en outre possible sauter le retard et partir immédiatement en charge en pressant le long du bouton MODE pendant l'exécution du 
retard.  
En cas de déconnexion de la batterie pendant l'exécution du retard, le chargeur tourne dans l'état d'attente. 
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Indication de la Révision Firmware (seulement firmware CB) 


À l'allumage du chargeur, la display exposition écrite « Fir » suivie d'un nombre. Ceci correspond à la révision firmware : par exemple 
« 1,03 » signifie COURBE CB révision 1.03. 
 


 Alarmes 
Quand on présente une situation d’alarme qui bloque la charge, sur l’afficheur il est possible de lire la donnée selon la liste suivante : 


<A> <le code d’alarme s’exprime par deux chiffres> 


La liste des alarmes complète de codes correspondants ci dessous: 


CODE DISPLAY TYPE D’ ALARME BLOQUE CHARGEUR DESCRIPTION 


A01 LOGIC FAILURE #1 Oui Problème de lecture du courant 


A02 CAN BUS KO Non Problème de communication CAN 


A03 WATCHDOG Oui Mauvais fonctionnement loqique 


A05 HIGH BATTERY TEMPERATURE Temporaire Température batterie > aux 55°C 


A06 MISSING PHASE Temporaire Manque d’une des 3 phases 


A07 OVERCURRENT Temporaire Surcourant 


A08 HIGH TEMPERATURE Oui Haute température dans le chargeur 


A09 MISMATCH VOLTAGE Oui Faute interne 


A10 TIMEOUT Temporaire Phase 1 terminée pour timeout (déconnecter la batterie) 


A11 OVER DISCHARGE Non Batterie beaucoup déchargée 


A12 DEEP DISCHARGE Non Batterie trop déchargée 


A13 CONNECTION FAULT Temporaire 


Problème de connexion sur les câbles de sortie. 
Déconnecter la batterie et rester à l’atteinte de la donnée 
de trois pois sur l’afficheur avant de connecter une 
nouvelle batterie.  


A14 PUMP MISTAKE Non Mauvais fonctionnement du brassage 


A15 TH. SENSOR KO Non Panne de la sonde thermique 


A16 LOGIC FAILURE #2 Temporaire Trou du secteur 


A17 FLASH CHECKSUM Oui Flash du micro-procésseur hors service 


A18 EEPROM KO Oui Problème de communication avec l’EEPROM 


A21 LOGIC FAILURE #3 Oui la tension de sortie a dépassé une valeur de protection 


A29 CLOCK BATTERY OFF Non Batterie Clock Calendar flaible 


A30 NODE RESET Oui la valeur du nœud CAN est de 126. changer noeud 


Annotations: 


A05: la charge commence à nouveau quand la température batterie baisse sous les 50°C. 
A11: alarme concernant l’état de batterie. En ce cas la charge, commence normalement. 
A12: alarme concernant l’état de batterie. Par le bouton MODE on donne cours à une phase de dé-sulfatation sui vie par la charge standard. 
A15: Si la sonde thermique tombe en panne le chargeur travaille comme si la sonde thermique ne fuisse pas présente, donnant le code A15 sur 


l’afficheur. 
Tous alarmes temporaires permettent la remise en marche du chargeur dans le cas où les conditions d’alarme ont terminé. 


Tous alarmes sauf ceux qui sont temporaires donnent aussi un signal sonore. 


 
 
 
 
 
 
 
 
 
 
 


 


Cet appareil respecte la Directive Basse Tension 2014/35/EU et la Directive EMC 
2014/30/EU et les modifications suivantes. 
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CARACTERISTIQUES TECHNIQUES 
Ta=25°C si non spécifiée. 


 Bornes d'alimentation 
Description Symbole Conditions de test Gammes de valeurs Unité 


Tension d'alimentation Vin - 400 ± 15% Veff 
Fréquence f - 50 ÷ 60 Hz 
Courant maximum absorbé Iinmax P = Pmax 18 Aeff* 


Pic initial de courant (Inrush current) - Vin=400Veff < 2,35 A 
facteur de déphasage DPF/cosϕ P = Pmax 1 - 


Facteur de puissance PF P = Pmax 0,72 - 


Puissance minimale absorbée Pinmin Charge terminée < 10 W 
Puissance maximale absorbée Pinmax P = Pmax 9 kW 


* Valeur maximale pour modèle. Pour l’effective courant absorbée se référer toujours aux valeurs indiquées sur l’étiquette 
d’identification. 


 Bornes de batterie 
Description Symbole Conditions de test Gammes de valeurs Unité 


Courant de sortie I - Voir courbe - 
Courant maximum de sortie I1 Phase 1 Voir courbe A 
Ondulation du courant de sortie - I = I1 < 5% - 
Courant absorbé Ia Appareil arrêté < 0,5 mA 
Tension de sortie U - Voir courbe - 
Tension constante de sortie U1 Phase 2 Voir courbe V 
Compensation thermique de la tension de sortie dU1/dT Phase 2 -5 mV/(°C·el) 
Gamme de fonctionnement de la sonde thermique ∆T - de -20 à +50 °C 
Ondulation de la tension de sortie - U = U1 < 1% - 
Puissance maximum fournie Pmax U = U1, I = I1 7700 W 
Capacité de sortie C - Dépend du modèle 


(>0,2) 
mF 


 Généralités 
Description Symbole Conditions de test Gammes de valeurs Unité 


Gamme thermique de fonctionnement ∆T - de -20 à +50 °C 
Humidité relative maximum RH - 90% - 
Fréquence de commutation fc - 20 ± 5% kHz 
Rendement η Chaque condition de 


fonctionnement 
> 87% - 


Dimensions maximales a×b×c Sans les câbles de raccordement 694×444×210 mm 
Poids - Sans les câbles de raccordement 25 kg 
Type de protection - - IP54 - 


 Protection et sécurité 
Description Symbole Conditions de test Gammes de valeurs Unité 


Isolement - Bornes d'alimentation et bornes 
de batterie 


1250 VAC 


Isolement - Bornes d'alimentation et terre 1250 VAC 
Isolement - Bornes d'alimentation et terre 1250 VAC 
Courant de dispersion (leakage) 
(Filtre EMC) 


IL Appareil alimenté < 7 mA 


Fusible d'entrée F1-F2-F3 Interne à l'appareil 25 A 
Fusible de sortie F5 Interne à l'appareil environ 1,2×I1 A 
Minimum tension sortie pour le fonctionnement 
(Détecteur de Batterie) 


- Appareil alimenté 1,5 V / el 


Maximum tension de sortie Um Phase 3 (IUIa - IUIUo) Voir courbe V 
Inversion des polarités de sortie - À la mise en fonction Protection par les 


fusibles F5 
- 


Protection thermique des semi conducteurs 
(température d'alarme thermique) 


- Ta = 55°C 100 °C 


Normes de sécurité - EN60335-1, EN60335-2-29 - - 
Normes EMC - EN55011, EN61000-4-2, 


EN61000-4-4 
- - 
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VORSICHT:  Um das Risiko eines Stromschlages zu 
vermeiden, öffnen Sie das Gerät bitte nicht. Service nur durch 
qualifiziertes. Personal ausführen lassen. 
Trennen Sie immer zuerst die Netzsteckverbindung bevor Sie 
die Gleichspannungverbindung der Batterie trennen.  


Während des Betrieb können einige 
Oberflächen heiß werden. 


 


Lesen Sie dieses Handbuch sorgfältig vor der Erstinbetrieb-
nahme durch. Überprüfen Sie, ob die angegebene Ladekurve 
des Gerätes die für Ihre Batterien geeignet ist. 
Für Schäden an den Batterien kann nicht gehaftet werden.  


Lesen Sie vor der Inbetriebnahme die 
Hinweise in diesem Handbuch sorgfältig 
surch. 


Erklärung der Symbole: 


 


Signalisiert die Existenz einer gefährlichen unisolierten Spannung 
im Innern des Gerätegehäuses, welche durch ihre Höhe ein Risiko 
für lebensbedrohende Verletzungen darstellt. 


 


 


Warnung für den Benutzer: Einige Oberflächen 
können heiß werden. 


 


Signalisiert wichtige Bedien- und Servicehinweisen, welche dem 
Gerät beigefügt sind. 


 


 


Hinweis an den Benutzer, das Handbuch vor der 
Inbetriebnahme sorgfältig zu lesen. 


Dieses Gerät ist mit Garantie versehen. Das separate Garantiezertifikat ist diesem Bedienungshandbuch beigelegt. 
Falls das Garantiezertifikat nicht beigelegt sein sollte, bitten sie Ihren Händler um eine Kopie. 
Die Informationen in diesem Handbuch sind alleiniges Eigentum der Fa. ZIVAN S.r.l. und nur für die Nutzung durch den Kunden bestimmt. Eine 
andere Nutzung des Inhaltes ohne Genehmigung von ZIVAN S.r.l. ist verboten. 
 
ZIVAN S.r.l. ist nicht verantwortlich für Übersetzungs- oder Druckfehler in diesem Handbuch. ZIVAN S.r.l. behält sich das Recht vor, auch im 
Interesse des Kunden seine Produkte zu überarbeiten und zu verbessern, ohne die Funktionalität oder Sicherheit zu beeinträchtigen. 


Bestimmungsgemäße Nutzung 
Das Ladegerät BG9 ist ein Elektronikgerät nur für den professionellen Gebrauch. Es wurde entwickelt, um verschiedene Batteriearten in 
Abhängigkeit von der installierten Firmware zu laden. Abhängig von der Anwendung und der installierten Firmware ist auch die 
Verwendung als Stromversorgung erlaubt. 


 Sicherheitshinweise 
Das Ladegerät BG9 wurde unter den Gesichtspunkten von Sicherheit und Zuverlässigkeit entwickelt. Beachten Sie aber die folgenden 
Hinweise, um Personen- oder Geräteschaden zu vermeiden: 
• Lesen Sie die Hinweise in diesem Handbuch sorgfältig durch. Bewahren Sie das Handbuch für späteres Nachschlagen an einem geeigneten 


Ort auf. 
• Dieses Ladegerät muss von qualifiziertem Personal eingebaut werden. 
• Risiko eines Stromschlages: Falls das Ladegerät mit einem Stecker ausgestattet ist, schließen Sie ihn nur an eine ordnungsgemäß 


installierte und entsprechend den gültigen Vorschriften und Gesetzen geerdete Steckdose an. 
• Berühren Sie keine unisolierten Teile der Ausgangsbuchse oder die unisolierten Batteriepole. 
• Um Beschädigungen der Netzleitung zu vermeiden, verlegen Sie diese außerhalb des Trittbereiches von Personen. Wechseln Sie 


beschädigte Netzkabel umgehend aus. 
• Nicht verwenden, wenn das Netzkabel beschädigt oder das Ladegerät einen Stoß erhalten hat, fallengelassen wurde oder in 


irgendeiner Weise beschädigt ist. Reparaturen sollten nur von qualifizierten Personal durchgeführt werden. 
• Aus Sicherheits- und EMV-Gründen hat das Ladegerät einen Schutzkontaktnetzstecker, welche nur mit geerdeten Steckdosen genutzt 


werden darf. Wenn Sie den Netzstecker nicht einstecken können oder Sie noch eine unzulässige 2-Stift-Netzdose (ohne Schutzleiter) haben, 
lassen Sie sich diese sofort vom Elektriker ersetzen. Benutzen Sie niemals Adapter ohne Schutzleiterverbindung. 


• Bei Nutzung einer Verlängerungsleitung darf die Summe aller angeschlossenen Verbraucher die Strombelastung der Leitung nicht 
überschreiten. 


• Bei Nutzung einer Kabeltrommel: Kabeltrommel immer komplett abrollen! 
• Keine Einwegbatterien an das Ladegerät anschließen. 
• Schließen Sie keine herkömmlichen Autobatterien an. 
• Kontrollieren sie, dass die verfügbare Netzspannung derjenigen entspricht, die auf dem Geräte-Typenschild vermerkt ist (typisch in 


Deutschland 400 Veff, 50 Hz). Im Falle von Unsicherheiten diesbezüglich erkundigen Sie sich bei Ihrem lokalen Stromversorger bzw. bei 
Ihrem Händler. 


• Überprüfen Sie die Richtigkeit der auf dem Typenschild des Ladegerätes angegeben Ladecharakteristik. Diese muss mit dem Typ 
(Datenblatt) der Batterie, die Sie beladen wollen, übereinstimmen. Im Zweifelsfalle konsultieren Sie Ihren Batteriehändler und ZIVAN-Händler. 
Es wird keine Verantwortung für Batterieschäden durch falsch ausgewählte Ladekurven übernommen. 


• Ladung von Blei-Säure Batterien: ACHTUNG, Explosive Gase! - Vermeiden Sie Flammen und Funken. Die Batterie muss an einen 
ausreichend gekühlten und gelüfteten Platz montiert werden. 


• Stellen Sie sicher, dass der Bereich neben dem Ladegerät frei von brennbaren Materialen ist. 
• Falls das Ladegerät inkorrekt arbeitet oder defekt scheint, trennen sie es sofort von Netzspannung und dann von der Batterie. Kontaktieren 


sie Ihren Händler. 
• Öffnen sie das Ladegerät bitte nicht selbst; Achtung Lebensgefahr! 
• Trennen Sie immer zuerst die Netzsteckverbindung bevor Sie die Gleichspannungsverbindung der Batterie trennen. (d.h. nicht im 


Ladebetrieb die Batterieverbindung trennen). 


 Einbauhinweise 


• Dieses Ladegerät muss von qualifiziertem Personal eingebaut werden. 
• Nicht am Ladegerät arbeiten, wenn es ans Stromnetz angeschlossen ist. Immer zuerst abstecken. 
• Kein Änderungen oder Reparaturen am Ladegerät vornehmen; diese sollten nur von qualifiziertem Personal durchgeführt werden. 
• Auch qualifiziertes Personal sollte keine über die Einbauanweisungen in diesem Handbuch hinausgehenden Arbeiten durchführen. 
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• Befestigen Sie das Ladegerät auf einer stabilen Oberfläche mittels der vorgefertigten Löcher im Geräteboden. Im Falle eines Einbaus in ein 
Fahrzeug ist es ratsam, das Gerät mit Schwingungsdämpfer (z.B. Fa. Freudenberg Weinheim) zu montieren. 


• Stellen Sie sicher, dass der Bereich neben dem Ladegerät frei von brennbaren Materialen ist. 
• Sorgen Sie für eine freie Zirkulation des Gebläseluftstromes im Einbauraum. Positionieren Sie das Ladegerät nicht in der Nähe von 


Hitzequellen. Es sollte genügend Platz um das Gerät vorhanden sein um einen freien Zugang zu allen Anschlüssen / Steckverbindern 
ermöglichen. 


• Ladung von Blei-Säure Batterien: ACHTUNG: Explosive Gase! - Vermeiden Sie Flammen und Funken. Die Batterie muss an einen 
ausreichend gekühlten und gelüfteten Platz montiert werden. 


• Überprüfen Sie die Richtigkeit der auf dem Typenschild des Ladegerätes angegeben Ladecharakteristik. Diese muss mit dem Typ 
(Datenblatt) der Batterie, die Sie beladen wollen, übereinstimmen. Im Zweifelsfalle konsultieren Sie Ihren Batteriehändler und ZIVAN-Händler. 
Es wird keine Verantwortung für Batterieschäden durch falsch ausgewählte Ladekurven übernommen. 


• Zum Schutz gegen elektrischen Schlag müssen die lokalen Vorschriften eingehalten werden. Falls ein Fehlerstromschutzschalter 
verwendet wird, sollte dieser vom Typ B sein. ACHTUNG: Im Fehlerfall kann das Ladegerät pulsierende Ströme mit 
Gleichstromanteilen und glatte Fehlergleichströme erzeugen.  


• Aus Sicherheits- und EMV-Gründen hat das Ladegerät einen Schutzkontaktnetzstecker, welche nur mit geerdeten Steckdosen genutzt 
werden darf. Wenn Sie den Netzstecker nicht einstecken können oder Sie noch eine unzulässige 2-Stift-Netzdose (ohne Schutzleiter) haben, 
lassen Sie sich diese sofort vom Elektriker ersetzen. Benutzen Sie niemals Adapter ohne Schutzleiterverbindung. 


• Um Spannungsabfälle zu vermeiden, müssen die Kabellängen zur Batterie möglichst kurz sein und einen ausreichenden Querschnitt haben 
(min. 2 mm2 pro 10 A). Verlegen Sie immer direkt zur Batterie. 


• Vor allem bei älteren niederfrequenten Motorsteuerungen können hohe Spannungsspitzen auftreten (Rekuperation). Trennen sie bei solchen 
Fahrzeugen das Ladegerät nach jeder Ladung von der Batterie oder fragen sie Ihren Händler nach speziellen Anpassungsgliedern.  


• Nach dem Einbau sollte sichergestellt werden, dass alle Öffnungen des Ladegerätes fest verschlossen sind. 


 Wartungshinweise 


• Stellen Sie sicher, dass die Anschlüsse an den Batteriepolen sauber sind und fest sitzen. 
Sorgen Sie für eine freie Zirkulation des Gebläseluftstromes im Einbauraum. Falls vorhanden, säubern und wechseln Sie die Lüfterfilter regelmäßig 
aus. Verwenden Sie nur Originalteile. 


 


 
 


 


 


 


1 Entfernen Sie die Gitter der Filterlüfter  


   


  2 Reinigen oder ersetzen Sie die Filter  


 


 ACHTUNG! 
FÜR DEN ORDNUNGSGEMÄSSEN BETRIEB DES GERÄTS IST ES NOTWENDIG, DIE 
LÜFTERFILTER REGELMÄSSIG ZU REINIGEN ODER AUSZUTAUSCHEN. 
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  Anzeige 


Beschreibung


 Digitale Anzeige


 Ladeanzeige


 Einstelltaste


 
 Digitale Anzeige  
Um den Spannungsabfall auf den Leitungen auszugleichen, bitte den Punkt “Kompensation des Spannungsabfalls auf den 
Batteriekabeln” beachteten. 


Folgende Werte werden von der digitalen Anzeige angezeigt: 


• BATTERIESPANNUNG (wenn die obere zweifarbige LED rot ist). 
• LADESTROM (wenn die untere zweifarbige LED rot ist). 
• ZEIT in h bis zum Ende des Ladevorgangs (wenn die obere zweifarbige LED grün ist). 
• Ah geladen (wenn die untere zweifarbige LED grün ist). 
• ANGESCHLOSSENE GERÄTE (Bei SLAVE-Geräten wird nur die SLAVE-Nummer 


(ID) angezeigt – Strom, Spannung, Zeit und Ah werden nur am MASTER angezeigt). 


Durch einmaliges Drücken der MODE-Taste wird die abwechselnde Anzeige gestoppt, es wird 
der letzte Wert angezeigt. Durch abermaliges Drücken wird die abwechselnde Anzeige wieder 
fortgesetzt. 


Kompensation des Spannungsabfalls auf den Batteriekabeln. 


Währen der Ladung kann mit einem langen Druck auf die MODE-Taste der Spannungsabfall auf den Batteriekabeln ausgeglichen 
werden. Dies ist auszuführen, während das Ladegerät den maximalen Strom liefert.  
1. Messen der Spannung am Ladegeräteausgang (in der Nähe des Gehäuses; in Phase 1). 
2. Messen der Spannung an den Batterieklemmen (in Phase 1) 
3. Berechnen des Spannungsabfalls.  
4. Drücken Sie kurz die MODE-Taste (EINSTELLEN), bis die entsprechende Spannung erscheint: Die Spannung kann zwischen 


0,0 V und 1,5 V, in 0,1-V-Schritten, eingestellt werden. 
5. Um die Einstellung zu bestätigen, drücken Sie die MODE-Taste lang (ENTER). 


Ladungsanzeige 
Der Ladezustand und die aktuelle Ladephase werden durch die zwei großen LEDs angezeigt: 


PHASE ROTE LED  GRÜNE LED  
Phase 1 An Aus 
Phase 2 Blinken Aus 
Phase 3 An (Firmware CB: Aus) Blinken 
Phase 4 Blinken (Firmware CB: Aus) Blinken (Firmware CB: An) 


Phase 5-6  Aus Blinken (Firmware CB: An) 
Ladungsende Aus An 


Wird eine externe Anzeige mit dreifarbigen LEDs (F1, F2 und F3) verwendet, werden die Ladephasen wie folgt angezeigt: 


PHASE ROT GRÜN  GELB 
Phase 1 An Aus Aus 
Phase 2 Blinken Aus Aus 
Phase 3 Aus Aus An 


Phasen 4-5-6 & Ladungsende Aus An  Aus 
S/S order Alarm Aus Aus (Firmware CB: Blinken) Aus 


Hinweis: Abhängig von der Ladekurve können einige Ladephasen entfallen. 


Hinweis: Die obige Beschreibung bezieht sich nur auf die Standard-Firmware (CB). Für alle anderen Firmware-Versionen siehe Datenblatt 
Ladekurve, oder wenden Sie sich an Ihren Händler. 


 


END CHARGE


ON CHARGE


MODE


Ah
A


t
V
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Auswahl der Ladekurve 


Die MODE-Taste hat die zwei folgenden Funktionen:  
1. Durch langes Drücken (mindestens 1 Sekunde) wird der Wert gespeichert; ENTER-Funktion. (Wenn die Anzeige den nächsten 


Wert anzeigt, ist die Einstellung gespeichert). 
2. Durch kurzes Drücken (weniger als 1 Sekunde) wird der Wert verändert bzw. durchgeblättert; ROLL-Funktion. 


 


Einstellung: 


1. MODE während des Einschaltens gedrückt halten.  
2. ROLL: Auswahl der Anwendung: 


CB-Firmware (*): 
• Wählen Sie einen Wert zwischen 1 und 125. 126 nicht verwenden, es erfolgt keine Ladung. 
• 10 bedeutet, das Ladegerät wird als MASTER mit einem oder mehreren SLAVEs benutzt. 
• 1 – 9 (ID) bedeutet, das Ladegerät wird als SLAVE benutzt (nur mit einem MASTER möglich). 
• 11 – 125 bedeutet, das Ladegerät wird als Einzelgerät (STAND-ALONE) verwendet. 
Alle anderen Firmware-Versionen (*): 
• 10 bedeutet, das Ladegerät wird als MASTER mit einem oder mehreren SLAVEs benutzt. 
• 1 - 8 (ID) bedeutet, das Ladegerät wird als SLAVE benutzt (nur mit einem MASTER möglich). 
• 9 bedeutet, das Ladegerät wird als Einzelgerät (STAND-ALONE) verwendet. 


3. ENTER: Anwendung bestätigen. Nächste Einstellung Batterietyp (**). 
4. ROLL: Batterietyp auswählen. 


Blei-Säure entspricht BA1; Gel entspricht BA2. 
5. ENTER: Batterietyp bestätigen. Nächste Einstellung Ladekurve (**). 
6. ROLL: Auswahl der entsprechenden Ladekurve. 


Folgende 5 Ladekurven stehen zur Auswahl: 
a. CU1: IUIa-Kurve mit Ausgleichsladung und Erhaltungsladung; 
b. CU2: IU1U2ob-Kurve; 
c. CU3: IUo Spannungsversorgung (PowerSupply); 
d. CU4: parametrierbare Kurve 
e. CU5: Desulfatierung 


7. ENTER: Ladekurve bestätigen: Nächste Einstellung Batteriekapazität. 
8. ROLL: Batteriekapazität auswählen. 


Zuerst wird der nominale Wert (100 %) angezeigt. Mit der ROLL-Funktion kann ein Wert zwischen 50 % und 140 % in 10-%-
Schritten ausgewählt werden. Die Anzeige erfolgt in Amperestunden (Ah).  


9. ENTER: Batteriekapazität bestätigen: Nächste Einstellung Ladezeit 
10. ROLL: Ladezeit auswählen (in Stunden).  


Zuerst wird, entsprechend der ausgewählten Kapazität, die minimale Ladezeit angezeigt. Mit der ROLL-Funktion kann der Wert 
auf maximal 20 Stunden erhöht werden. 


11. ENTER: Ladezeit bestätigen. In der CB-Firmware (*) beginnt die Auswahl des Saisonalen Temperaturausgleichs; bei allen 
anderen Firmware-Versionen (*) geht es weiter mit Schritt 14. 


12. ROLL: Saisonalen Temperaturausgleich auswählen (nur CB-Firmware (*)) 
Es stehen 3 verschiedene Einstellungen zur Auswahl, die während der Ladephasen 1 und 2 die Ausgangsspannung um einen 
festen Betrag ändern. Bitte beachten Sie, dass der Saisonale Temperaturausgleich nur zur Verfügung steht, wenn der 
Batterietemperatursensor aktiviert ist. Die Auswahlmöglichkeiten sind:  


a. Std: Standard-Ausgleich; kein zusätzlicher Ausgleich wird ausgeführt 
b. Hot: Heiße Jahreszeit; -40 mV / Zelle 
c. Col: Kalte Jahreszeit; +60 mV / Zelle 


13. ENTER: Saisonalen Temperaturausgleich bestätigen. 
14. Das Ladegerät geht in den Stand-By-Modus und wartet, bis die Batterie angeschlossen wird (falls die Batterie bereits vor der 


Einstellung angeschlossen wurde, startet das Ladegerät). 


Hinweis: Falls eine Einstellung falsch gespeichert wurde, muss die Einstellung neu begonnen werden (Ladegerät ausschalten und 
wieder bei Punkt 1 beginnen). 


(*) Die Firmware kann mit dem Produkt-Code bestimmt werden, z.B. G9ITCB-07GRXX. 
(**) Die Auswahl der Ladekurve erfolgt bei der CB-Firmware vor der Auswahl des Batterietyps. 
 


Auswahl und Nutzung der Ladeverzögerung (nur CB-Firmware)  
Einstellen einer Verzögerung zwischen dem Anschließen der Batterie und dem Start des Ladevorgangs:  
1. Während dem Stand-By des Ladegeräts (Batterie nicht angeschlossen, das Display zeigt 3 Punkte) die MODE-Taste lange 


drücken. Das Display zeigt “dLY”. 
2. ROLL: Ladeverzögerung auswählen, ausgedrückt in Stunden und Zehner-Minuten (z.B.: “1.3h” bedeutet 1 Stunde und 30 


Minuten Verzögerung). 
3. ENTER: Ladeverzögerung bestätigen. 
Jedes Mal, wenn eine Batterie angeschlossen wird, zeigt das Ladegerät blinkend die Stunden und Zehner-Minuten bis zum Start des 
Ladevorgangs an (im Format “-h.m”, wo h für die Stunden und m für die Zehner-Minuten steht). 
Es ist auch möglich, die Verzögerung auszulassen und sofort mit dem Ladevorgang zu beginnen, indem während der Verzögerung die 
MODE-Taste lange gedrückt wird. 
Wird während der Verzögerungszeit die Batterie getrennt, geht das Ladegerät auf Stand-By. 
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 Anzeige des Firmwarestands (nur CB-Firmware) 


Wenn das Ladegerät eingeschaltet wird, zeigt das Display “Fir” gefolgt von einer Nummer. Diese zeigt die Version der Firmware an, 
“1.03” z.B. bedeutet CB CURVE, Revision 1.03. 
 


 Alarme 
Wenn ein Fehler auftritt, wird dieser im Display wie folgt angezeigt: 


<A> <Alarmcode mit 2 Kennziffern> 


Alarmliste: 


Code 
 


Alarm 
 


Ladestopp 
 


Beschreibung 
 


1 LOGIC FAILURE #1 Ja 
Fehler in der Strommessung: Ladegerät aus-/einschalten. Wenn das Problem weiter 
bestehen bleibt, wenden Sie sich an Ihren Händler. 


2 CAN BUS KO Nein 
Fehler in der CAN-Kommunikation: CAN-Verdrahtung und CAN-Kommunikation 
überprüfen. 


3 WATCHDOG Ja 
Fehlfunktion der Logik: Ladegerät aus-/einschalten. Wenn das Problem weiter bestehen 
bleibt, wenden Sie sich an Ihren Händler. 


5 HIGH BATTERY 
TEMPERATURE 


Temporär Batterietemperatur über 55°C: Das Ladegerät startet wieder, wenn die Batterietemperatur 
unter 50°C fällt. Nur wenn ein Batterietemperatursensor angeschlossen ist. 


6 MISSING PHASE Temporär 
Eine der drei Phasen fehlt: Überprüfen Sie, ob alle drei Phasen mit dem Ladegerät 
verbunden sind. Dieser Alarm erscheint auch wenn eine interne Eingangssicherung 
ausgelöst hat 


7 OVERCURRENT Temporär 


Erhöhte Stromaufnahme: Ladegerät startet nach 3 Sekunden wieder. Überprüfen Sie die 
Verdrahtung. Eventuell schafft auch eine Verlängerung der Ladezeit oder 
Stromreduzierung Abhilfe. Wenn das Problem weiter bestehen bleibt, wenden Sie sich an 
Ihren Händler. 


8 HIGH 
TEMPERATURE 


Ja Übertemperatur Ladegerät: Ladegerät aus-/einschalten. Wenn das Problem weiter 
bestehen bleibt, wenden Sie sich an Ihren Händler. 


9 
MISMATCH 
VOLTAGE Ja 


Interner Spannungsfehler: Ladegerät aus-/einschalten. Wenn das Problem weiter 
bestehen bleibt, wenden Sie sich an Ihren Händler. 


10 TIMEOUT Temporär 
Ladephase 1 wurde beendet (Timeout), ohne dass die eingestellte Spannung erreicht 
wurde. Überprüfen Sie die Einstellung und die Batterie. 


11 OVER DISCHARGE Nein Stark entladene Batterie. 
12 DEEP DISCHARGE Nein Tiefentladene Batterie. 


13 CONNECTION 
FAULT 


Temporär 
Verbindungsfehler bei den Ausgangskabeln. Überprüfen Sie die Verkabelung. Trennen 
Sie die Batterie und warten Sie, bis das Display 3 Punkte anzeigt, bevor Sie eine neue 
Batterie anschließen. 


14 PUMP MISTAKE Nein Elektrolytumwälzpumpe arbeitet nicht richtig. 
15 TH. SENSOR KO Nein Batterietemperatursensor arbeitet nicht richtig. 


16 LOGIC FAILURE #2 Temporär 
Spannungseinbruch: Ladegerät startet nach 3 Sekunden wieder. Wenn das Problem 
weiter bestehen bleibt, wenden Sie sich an Ihren Händler. 


17 FLASH CHECKSUM Ja 
Fehler im Flash-Speicher: Ladegerät aus-/einschalten. Wenn das Problem weiter 
bestehen bleibt, wenden Sie sich an Ihren Händler. 


18 EEPROM KO Ja Problem in der EEPROM-Kommunikation: Ladegerät aus-/einschalten. Wenn das 
Problem weiter bestehen bleibt, wenden Sie sich an Ihren Händler. 


21 LOGIC FAILURE #3 Ja 
Die Ausgangsspannung hat die Sicherheitsgrenze überschritten: Ladegerät aus-
/einschalten. Wenn das Problem weiter bestehen bleibt, wenden Sie sich an Ihren 
Händler. 


29 CLOCK BATTERY 
OFF 


Nein Die Batterie der Uhr ist entladen oder entfernt. Wenn die Batterie ausgetauscht werden 
muss, wenden Sie sich an Ihren Händler. 


30 NODE RESET Ja 
Die Anwendung wurde auf den Wert 126 gesetzt: Das Ladegerät lädt nicht, es muss eine 
Ladekurve ausgewählt werden (siehe vorherige Seite). 


Hinweise: 
A11: Meldung des Ladezustands. Die Standard-Ladung startet jedoch. 
A12: Meldung des Ladezustands. Durch drücken der MODE-Taste startet einmalig die Desulfatierung mit anschließender Erhaltungsladung.  
A15: Der Fehler A15 wird angezeigt, aber das Ladegerät lädt als ob kein Batterietemperatursensor angeschlossen ist. 


Nachdem der Fehler, der zu einem temporären Alarm geführt hat, nicht mehr vorhanden ist, startet das Ladegerät automatisch. 


Alle Alarme, die den Ladevorgang unterbrechen, haben auch einen akustischen Alarm zur Folge. 


  
 


 


 


Dieses Gerät entspricht der Niederspannungsrichtlinie 2014/35/EU und der EMV 
Richtlinie 2014/30/EU und ihren weiteren Änderungen. 
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TECHNISCHE DATEN 
Ta=25°C wenn nicht anders spezifiziert. 


 Netzseitig 


Beschreibung Symbol Test Kondition Wert und/ oder Bereich Unit 
Netzspannung Vin - 400 ± 15% Veff 
Netz-Frequenz f - 50 ÷ 60 Hz 
Maximaler Eingangsstrom eff. Iinmax P = Pmax 10 (NG5) 


14 (NG7) 
18 (NG9) 


Aeff 


Inrush Current - Vin = 400Veff < 2,35 A 
Verschiebungsfaktor DPF/cosϕ P = Pmax 1 - 
Leistungsfaktor PF P = Pmax 0,72 - 
Minimale Leistungsaufnahme Pinmin Ladeende < 10 W 
Maximale Leistungsaufnahme Pinmax P = Pmax 5 (NG5) 


7 (NG7) 
9( NG9) 


kW 


 Batterieseitig 


Beschreibung Symbol Test Kondition Wert und/ oder Bereich Unit 
Ausgangsstrom nom. I - s. Kurve - 
Maximaler Ausgangsstrom I1 Phase 1 s. Kurve A 
Stromwelligkeit - I = I1 < 5% - 
Ruhestrom Ia Gerät abgeschaltet < 0,5 mA 
Ausgangsspannung nom. U - s. Kurve - 
konstante Ausgangspannung U1 Phase 2 s. Kurve V 
Spannungsnachführung über Temperatur dU1/dT Phase 2 -5 mV/(°C·cell) 
Bereich des Temperatursensors ∆T - von -20  bis +50 °C 
Ausgangs Spannungswelligkeit - U = U1 < 1% - 
Max. Gleichleistung Pmax U = U1, I = I1 4800 (NG5) 


6300 (NG7) 
7700 (NG9) 


W 


Ausgangskapazität C - modellabhängig (>0,2) mF 


 Allgemein 


Beschreibung Symbol Test Kondition Wert und/ oder Bereich Unit 
Temperaturbereich (Betrieb) ∆T - von -20 to +50 °C 
Maximale relative Feuchtigkeit RH - 90% - 
Schaltfrequenz fc - 20 ± 5% kHz 


Wirkungsgrad η zu jedem Zeitpunkt > 87% - 
Abmessungen über alles a×b×c ohne Anschlusskabel 694×444×210 mm 
Gewicht - ohne Anschlusskabel 25 kg 
Schutzklasse - - IP54 - 


 Grenzwerte 


Beschreibung Symbol Test Kondition Wert und/ oder Bereich Unit 
Isolierung  - Netz zu Batterie 1250 VAC 
Isolierung - Netz zu Erde 1250 VAC 
Isolation - Batterie zu Erde 1250 VAC 
Kriechstrom IL versorgtes Gerät < 7 mA 


Eingangs-Sicherung F0-F1-F2 innerhalb 20 (NG5) 
20 (NG7) 
25 (NG9) 


A 


Ausgangs-Sicherung F4 innerhalb etwa 1,2×I1 A 
Min. Anlaufspannung  (Batterie-Erkennung) - Zuschaltung 1,5 V/cell 
Maxim. Ausgangsspannung Um Phase 3 (IUIa - IUIUo) s. Kurve V 
Verpolung - Batterieanschluss via Sicherung F5 - 
Temperaturbegrenzung Halbleiter 
(Temperatur Alarm) 


- Ta=55°C (Luft außen) 100 °C 


Sicherheitsnormen - EN60335-1, EN60335-2-29 - - 
EMV Konformität - EN55011, EN61000-4-2, 


EN61000-4-4 
- - 
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ATENCIÓN: Reducir el riesgo de golpes eléctricos, 
no desmontar la caja. 
Dirigirse al personal cualificado. 
Desconecte la fuente de las cañerías antes de conectar 
o de desconectar los acoplamientos a la batería.  


Durante la operación, es posible que algunas 
partes del producto alcancen altas 
temperaturas. 


 


Leer con cuidado las instrucciones del manual. 
Verificar que la curva seleccionada para el cargador 
sea correcta para el tipo de baterías que se 
tiene que cargar.  


Antes de  proceder con cualquier operación, 
lean todas las instrucciones de este manual 


Explicación de los símbolos gráficos: 


 


Alerta al usuario de la presencia de voltaje peligroso con los 
equipos encapsulados, que puede ser de suficiente magnitud y 
llevar a un riesgo elevado de descargas eléctricas a las personas. 


 


 


Se advierte al usuario de que algunas superficies 
de contacto pueden estar calientes. 


 


Alerta al usuario de importantes instrucciones de operación y 
mantenimiento del equipo. 


 


 


Indica que el usuario lea el manual 
cuidadosamente antes de efectuar cualquier 
operación 


Este producto tiene garantía. El certificado de garantía se explica en las instrucciones del manual. 
Si este manual no esta provisto de garantía, por favor preguntar para enviar una copia. 


Información contenida en este manual es propiedad de ZIVAN S.r.l. el cual se reserva todos los derechos de suministrar el uso 
exclusivo a sus clientes. Para cualquier otro uso ZIVAN S.r.l. tiene que hacer un escrito de autorización exclusiva. 
 


ZIVAN S.r.l. no se hace responsable por malas traducciones hechas de este manual o errores de escritura. ZIVAN S.r.l., tiene el 
derecho de hacer cambios o modificaciones, tanto para interés del usuario sin perjudicar las características esenciales de operación y 
seguridad. 


Destinacion de uso 
El cargador de baterías BG9 es un equipo electrónico, exclusivamente destinado al uso profesional, diseñado para permitir la recarga 
de baterías de diferentes tipos en función del firmware instalado. Dependiendo de la aplicación y del software programado está 
permitido utilizarlo como fuente de alimentación. 


 Instrucciones de seguridad para el uso del dispositivo 
El cargador BG9 ha sido diseñado para proveer seguridad y fiabilidad. Es necesario observar las siguientes precauciones a fin de evitar 
daños a personas o al propio cargador: 
• Leer atentamente las instrucciones sobre la instalación contenidas en este manual. Para consultas posteriores ponga el manual en 


un lugar cercano al cargador. 
• Este dispositivo puede ser instalado exclusivamente por personal cualificado. 
• Riesgo de descarga eléctrica si el cargador de batería está equipado con un enchufe , conéctelo a una fuente de alimentación con 


toma de tierra y instalada en acuerdo a las Normativas locales corrientes. 
• No toque ninguna parte del conector de salida o polos de la batería que no estén aislados. 
• Evitar que el cable de alimentación se encuentre en una mala posición. En el caso en que el cable este dañado sustituirlo 


inmediatamente. 
• No utilice el dispositivo en el caso que el cable de alimentación esté dañado o si el dispositivo ha recibido golpes, se ha caído o 


dañado de alguna manera. Consulte al personal cualificado y autorizado para cada tipo de reparación. 
• Por seguridad de compatibilidades electromagnéticas este cargador viene provisto de una toma a tierra, que puede ser instalada 


en un enchufe con toma tierra. En el caso de que no sea posible instalar el enchufe es muy probable que este sea de un tipo 
antiguo y no tenga toma a tierra, en tal caso contactar con un electricista para sustituir dicho enchufe. Se recomienda no usar un 
adaptador para resolver el problema de la toma de tierra. 


• Si se usa una extensión de cable, asegúrese siempre de que soportan los amperios requeridos por el cargador. 
• Evite recargar baterías no-recargables. 
• No utilice para cargar las baterías instaladas en el interior de vehículos  con motor térmico. 
• Verifique que la tensión nominal de la batería a cargar el mismo que el indicado en la placa de características del cargador. 
• Verificar que la curva requerida para el cargador es la correcta para la batería seleccionada. En caso de dudas consultar al 


distribuidor. El fabricante no se hará responsable y no aceptará cargos por el mal uso o daños en cargadores por problemas 
derivados de la elección de la curva de carga. 


• Para recargar las baterías de plomo ácido: ADVERTENCIA: Gas Explosivo  Evite las llamas y las chispas.  La batería se debe 
colocar en un lugar correctamente ventilado.  


• Asegúrese de que ningún material inflamable sea almacenado en el área cercana al cargador. 
• Si el cargador de batería no trabaja correctamente o si este ha sufrido algún daño, desconectar los cables de batería y de red. 


Contactar con el distribuidor o representante. 
• No intentar efectuar reparaciones en el cargador de baterías. Si se abre el cargador puede haber riesgo de descarga eléctrica. 
• Desconectar la corriente principal (dé vuelta al interruptor arranque/paro) o interrumpir la carga antes de conectar o desconectar 


los cables de batería. 


 Instrucciones de instalación 
• Este dispositivo debe ser instalado únicamente por personal cualificado. 
• No utilice el cargador si está conectado a la red eléctrica. Desconecte siempre el cargador antes de cualquier intervención.  
• Nunca modifique o repare el cargador, estas operaciones pueden ser efectuadas únicamente por personal autorizado. 
• El personal cualificado está autorizado a llevar a cabo exclusivamente las instrucciones de este manual. Se prohíbe cualquier  


operación distinta. 
• Fijar el cargador en una superficie estable, en caso de instalación en un vehículo es necesario usar soportes antivibraciones. 
• Asegúrese de que ningún material inflamable sea almacenado en el área cercana al cargador. 
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• Evitar los sobrecalentamientos, no poner el cargador en superficies calientes. Asegúrese de montar el cargador en espacios 
ventilados y de fácil acceso a los cables. 


• Para recargar las baterías de plomo ácido: ADVERTENCIA: Gas Explosivo  Evite las llamas y las chispas.  La batería se debe 
colocar en un lugar correctamente ventilado.  


• Verificar que el tipo de alimentación disponible corresponda al voltaje previsto e indicado en la tarjeta del cargador de baterías, en 
caso de duda consultar al propio vendedor o a la compañía suministradora de energía eléctrica. 


• Con el fin de protegerse contra un choque eléctrico rogamos observar las normas locales vigentes. En caso se utilicen un 
interruptore diferenciale se sugiere el uso de un conmutadore de clase B. Advertencia: en caso de avería  el cargador puede 
generar corrientes de falla pulsadoras con componentes de corriente continua.  


• Por seguridad de compatibilidades electromagnéticas este cargador viene provisto de una toma a tierra, que puede ser instalada 
en un enchufe con toma tierra. En el caso de que no sea posible instalar el enchufe es muy probable que este sea de un tipo 
antiguo y no tenga toma a tierra, en tal caso contactar con un electricista para sustituir dicho enchufe. Se recomienda no usar un 
adaptador para resolver el problema de la toma de tierra. 


• Para evitar caídas de tensión y así garantizar la carga correcta de la batería, la longitud de los cables de salida deben ser lo más 
cortos posibles y el diámetro debe ser el adecuado para la intensidad máxima de salida. 


• Después de la instalación asegúrese de que todas las aberturas del cargador sean bien cerradas. 


 Mantenimiento 
• Asegúrese de que la conexión a los terminales de la batería esté limpia y correctamente conectadas  
• • Para evitar sobrecalentamiento, asegúrese de que todas las aberturas no estén obstruidas. Limpie o reemplace periódicamente  


los filtros de aire. Utilice sólo repuestos originales.  
 


 
 


 


 


 


 


1 Retirar las rejillas de los filtros de 
ventilación   


   


  2 Limpie o reemplace los filtros de ventilación 
 
 
 
 
 


 
 
 
 
 


 ADVERTENCIA! 
PARA EL BUEN FUNCIONAMIENTO DE LOS EQUIPOS NECESARIOS PARA PROPORCIONAR 
UNA LIMPIEZA REGULARES O FILTROS DE REPUESTO PARA LA VENTILACIÓN. 
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 Visualizaciones 


Descripciòn


 Instrumento Digitale


 Semaforo


 Sel. Mode Instrumento Digitale


 


 Instrumento Digital 
Si se desea regular el valor de compensación efectuada por el  cargador de baterias para balancear la caida de tensión en los cables, 
siga  el procedimiento “Programación de la compensación de caida de tensión en los cables de salida” presentada más adelante. 


En el instrumento digital se visualizan, en secuencia, los parámetros: 


• TENSION en la batería (led bicolor superior en rojo). 
• CORRIENTE entregada por el CB (led bicolor inferior en rojo). 
• TIEMPO en horas restantes hasta el fin de la carga (led bicolor superior en verde). 
• Ah entregados (led bicolor inferior en verde). 
• DISPOSITIVOS conectados (ningún led bicolor encendido – sólo para un cargador de 


baterías del tipo MASTER). 


Apretando una vez el pulsador MODE, la secuencia de parámetros si detiene: el display 
mantiene la última visualización. Apretando otra vez el pulsador MODE, continúa la secuencia 
de parámetros. 


Programación de la compensación de caida de tensión en los cables de salida. 


Durante la carga, una pulsación larga en el botón MODE, usted puede entrar en el menú de programación de la caída de la 
compensación en cables. Se recomienda realizar las operaciones que se enumeran a continuación cuando el cargador entrega la 
máxima corriente. 
1. Mida la tensión en los tornillos de la barra de salida del cargabaterias (cerca de la tapa). 
2. Mida la tensión en los polos de la batería. 
3. Calcule la diferencia entre los dos valores leidos en los puntos 1 y 2 para obtener la caida de la tensión a compensar. 
4. Apretar brevemente el pulsador MODE (ROLL) hasta llegar al valor de tensión más cercano al que deseamos: es posible hacer el 


ROLL de los parámetros entre 0,0V y 1,5V en pasosi de 0,1V. 
5. Apretar largamente el pulsador MODE (ENTER) para confirmar y aceptar el cambio. 


Semaforo 
Para indicar el estado de la carga, y en que fase se encuentra el CB (cargabaterías), se utiliza el seguiente codigo del 
semaforo: 


FASE LED ROJO LED VERDE 
Fase 1 Encendido Apagado 
Fase 2 Encendido + cortes breves Apagado 
Fase 3 Encendido (firmware CB: Apagado) Encendido + cortes breves 


Fase 4 Encendido + cortes breves (firmware CB: Apagado) Encendido + cortes breves 
(firmware CB: Encendido) 


Fase 5 / Fase 6 Apagado Encendido + cortes breves 
(firmware CB: Encendido) 


Fin de la carga  Apagado Encendido 


En el caso de que se utilize la visualización remota mediante LED bicolor (AUX F – Pin 1 e 2), se utiliza el siguiente codigo: 
FASE ROJO VERDE AMARILLO 
Fase 1 Encendido Apagado Apagado 
Fase 2 Encendido + cortes breves Apagado Apagado 
Fase 3 Apagado Apagado Encendido 


Fasi 4 - 5 – 6 y Fin carga Apagado Encendido  Apagado 
S/S o alarma Apagado Apagado (firmware CB: Encendido + cortes breves) Apagado 


IMPORTANTE: el equipo puede indicar fallo de alguna fase después de elegida la curva. 


IMPORTANTE: La descripción arriba sólo está relacionada al cargador suministrado con el firmware estándar (CB). Si el dispositivo está equipado 
con firmware diferente, consulte la hoja con la curva de carga o póngase en contacto con su distribuidor. 


MODE


Ah
A


t
V


END CHARGE


ON CHARGE
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Selección de la Curva de Carga 


El pulsador MODE se puede pulsar en dos modalidades: 


1. Presión larga (al menos 1 segundo): durante la programación del Cargador, tiene el significado de ENTER; 
2. Presión breve (menos de 1 segundo): durante la programación del Cargador, tiene el significado de ROLL. 


Programación: 


1. Encender  el Cargador con el pulsador MODE apretado. 
2. ROLL: selección de la tipología del Nudo: Elegir un valor según las siguientes especificas:  
Firmware CB (*) 


• Entrar un valor entre 1 y 125. El Nudo 126 está prohibido y forzará el aparato en modalidad programación. 
• Nudo 10 indica un cargador MAESTRO (utilizado en una red con uno o más ESCLAVOS) 
• Nudos desde 1 hasta 9 indican el ID del ESCLAVO (utilizado conjuntamente a un MEASTRO) 
• Nudos desde 11 hasta 125 indican un cargador de tipo STAND ALONE (utilizado soltero) 


Todos los firmware diferentes (*) 


• 0 indica un Cargador de tipo MAESTRO (usado en red con uno o más ESCLAVOS). 
• de 1 a 8 indica la IDentificación del ESCLAVO (usado en unión con un MAESTRO). 
• 9 indica un Cargador del tipo STAND-ALONE (usado él sólo, en solitario). 


3. ENTER: confirmación de la tipología del Nudo: se pasa a la elección del Tipo de batería 
4. ROLL: selección del Tipo de batería (tipo Pb-Acid corresponde a  BA1 o Pb-Gel que corresponde a  BA2). 
5. ENTER: confirmación del Tipo de batería: se pasa al nivel para la elección de la Curva de carga. 
6. ROLL: selección de la Curva de carga deseada. 
hay disponibles 5 tipologias de curva de carga: 


a. CU1: curva IUIa más igualdad y mantenimiento a lo largo del fin de semana; 
b. CU2: curva IU1U2ob; 
c. CU3: Generador - alimentador; 
d. CU4: Curva programable  
e. CU5: Desulfatación  


7. ENTER: confirmación de la Curva de carga: se pasa a la elección de la Capacidad. 
8. ROLL: selección de la Capacidad. 
Se parte de un valor nominal y mediante el ROLL se puede elegir un valor comprendido entre el 50% y el 140% del nominal en 
pasos del 10%. Sobre el  display se visualiza la capacidad en ese momento elegida. 
9. ENTER: confirmación de la Capacidad: se pasa a la elección del Tiempo de carga (en horas). 
10. ROLL: selección del Tiempo de carga. 
Se parte de un Tiempo de carga aconsejado (en función de la capacidad elegida en el nivel precedente): este tiempo solo puede 
ser aumentado hasta un máximo de 20 horas. 
11. ENTER: confirmación del Tiempo de carga: en el firmware CB (*) empieza la selección de la Compensación térmica de 


temporada, con todos los firmwares diferentes (*) pasamos al punto 14. 
12. ROLL: selección de Compensación térmica de temporada (solamente en el firmware CB) 


El cargador dispone de tres distintos algoritmos de compensación térmica de temporada a través de los cuales se añade o 
se saca una cantidad fijada de tensión de salida durante de las fases 1 y 2 de la recarga. Cuidados porque la 
compensación térmica de temporada puede efectuarse solamente en el caso la compensación térmica  a través del 
sensor de temperatura externo no sea activado. Hay tres opciones disponibles: 


a. Std: compensación estándar, ninguna compensación suplementar está calculada. Esto significa que la 
compensación térmica a través del sensor de temperatura externo está activado. El cargador trabajará según 
el usual algoritmo de corrección (5mV/cell°C), a lo contrario ninguna compensación será calculada. 


b. Hot: compensación de verano, factor de corrección -40 mV/cell 
c. Col: compensación de invierno, factor de corrección +100 mV/cell 


13. ENTER: confirmación de la Compensación térmica de temporada. 
14. El cargador pasa a la modalidad de stand-by a la espera de que los cables de salida sean conectados a los polos de la 


batería (si las conexiones se han realizado antes de iniciar la programación, terminado este último punto el Cargador 
arranca de inmediato).  


Atención: en el caso de haber efectuado un error en cualquier fase de la programación, apague el Cargador mediante el interruptor 
rotativo ON-OFF, vuelva a encender con el pulsador MODE apretado y repita la programación desde el principio. 


(*) Nota: el tipo de firmware del cargador se determina de la quinta y sexta cifra del código producto, ej: G9ISCB-07GRXX 
(**) Nota: en el firmware CB, la selección Curva de carga se produce antes del Tipo de batería 
 


Selección y utilización del Retraso de Carga (solamente firmware CB) 
Para programar un retraso entre la conexión de la batería y el personal principio de recarga:  
1.       Efectuar una presión larga del botón MODE durante el estado esperada del cargador (la visualización exposición tres puntos). La 
visualización exposición escrita “dLY”  
2.       ROLL: selección del Retraso de carga, expresado en el formado horas y las decenas de minutos (a son. “1.3h” signifique una 
hora y treinta minutos de retraso “) 
 3.       ENTER: confirma del Retraso de carga.  
Siempre que se adjunte una batería, el cargador mostrará un mensaje intermitente que indica las horas y las decenas de minutos que 
faltan al principio de la carga (en el formato “- h.m”, dónde h son las horas y m las decenas de minutos).  
Es por otro lado posible saltar el retraso e ir inmediatamente en carga presionando a lo largo del botón a MODE durante la ejecución del 
retraso. En caso de desconexión de la batería durante la ejecución del retraso, el caricabatterie vuelve en el estado de espera. 
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Indicación de la Revisión Soporte lógico inalterable (solamente firmware CB) 
Al encendido del cargador, la visualización exposición escrita “Fir” seguido de un número. Esto corresponde a la revisión firmware: por 
ejemplo “1,03” significa CURVA CB revisión 1.03. 
 
 
 Alarmas 
Cuando se verifica una situación de alarma que produce el bloqueo de la carga, en el instrumento digital se visualiza la información 
correspondiente según la siguiente codificación: 


<A> <codigo de alarma expresado con 2 cifras> 


La codificación de las alarmas se indican en la tabla siguiente: 


CODIGO VISUALIZACION TIPO DE ALARMA BLOQUEO CB DESCRIPCIÓN 


A01 LOGIC FAILURE #1 Si Problema en la lectura de la corriente 


A02 CAN BUS KO No Problema de comunicación CAN 


A03 WATCHDOG Si Mal funcionamento en la logica 


A05 HIGH BATTERY 
TEMPERATURE 


Temporales Temperatura en bateria mayor de 55°C 


A06 MISSING PHASE Temporales Falta una de las 3 fases 


A07 OVERCURRENT Temporales Exceso de intensidad 


A08 HIGH TEMPERATURE Si Temperatura alta del cargador (CB) 


A09 MISMATCH VOLTAGE Si Fallo interno 


A10 TIMEOUT Temporales 
Fin de Fase 1 por exceso de tiempo (desconectar la 
batería) 


A11 OVER DISCHARGE No Batería muy descargada 


A12 DEEP DISCHARGE No Batería descargada profundamente 


A13 CONNECTION FAULT Temporales 
Problema de conexión en los cables de salida. 
Desconectar la batería y esperar que aparezcan 3 puntos 
en el display antes de enchufar una nueva batería.  


A14 PUMP MISTAKE No Mal funcionamiento de la bomba de aire  


A15 TH. SENSOR KO No sonda térmica estropeada 


A16 LOGIC FAILURE #2 Temporales agujero de la red 


A17 FLASH CHECKSUM SI Corruptos microcontrolador flash 


A18 EEPROM KO SI Problema de comunicación con la EEPROM 


A21 LOGIC FAILURE #3 Si La tensión de salida ha superado un valor protector 


A29 CLOCK BATTERY OFF No Batería Clock Calendar descargada 


A30 NODE RESET Si el valor del nodo CAN es de 126. Cambiar nodo 


Note: 


A05: la carga sigue cuando la temperatura de la batería llega a un valor inferior a los 50°C. 
A11: señalación de aviso del estado de la batería. La carga, sin embargo, se inicia normalmente. 
A12: señalación de aviso del estado de la batería. Previa confirmación mediante presión sobre el pulsador MODE, comienza con una fase de 


desulfatación seguida de la carga normal. 
A15: Con la sonda térmica rota el cargador se comporta como si la sonda térmica no estuviese presente, señalando el aviso A15 en el display. 


Todas las alarmas permita la reanudación temporal de la carga cuando las condiciones de alarma han desaparecido 


En todas las alarmas, excepto los que son temporales, hay una señalización acústica 


 
 
 
 
 
 
 
 
 
 
 


 


Este dispositivo está en conformidad con las reglas de la Tensión Baja 2014/35/EU y 
la regla de EMC 2014/30/EU y sus modificaciones posteriores. 
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CARACTERÍSTICAS TÉCNICAS 
Ta=25°C excepto lo especificado. 


 Aspectos principales 


Descripción Simbolo Condición de test Valor o rango Unidad 
Voltaje trifásico suministrado Vin - 400 ± 15% Veff 
Frecuencia f - 50 ÷ 60 Hz 
Máxima corriente absorbida por fase Iinmax P = Pmax 18 Aeff 


* 
Pico de corriente entrada inicial (Inrush 
current) 


- Vin = 400Veff < 2,35 A 


Factor de desplazamiento de fase DPF/cosϕ P = Pmax 1 - 
Factor de potencia PF P = Pmax 0,72 - 
Mínima potencia absorbida Pinmin Fin de carga < 10 W 
Máxima potencia absorbida Pinmax P = Pmax 9 kW 


*Valor máximo según modelo. Para conocer la corriente real absorbida ver los valores de la etiqueta 


 Aspectos de batería 


Descripción Simbolo Condición de test Valor o rango Unidad 
Corriente de salida I - Ver curva - 
Corriente máxima salida  I1 Fase 1 Ver curva A 
Ola de salida corriente - I = I1 < 5% - 
Corriente absorbida Ia Equipo apagado < 0,5 mA 
Voltaje de salida U - Ver curva - 
Voltaje constante de salida U1 Fase 2 Ver curva V 
Compensación térmica del voltaje salida dU1/dT Fase 2 -5 mV/(°C·cell) 
Rango de operación del sensor temperatura ∆T - de -20 a +50 °C 
Rizado en el voltaje de salida - U = U1 < 1% - 
Máxima  potencia suministrada Pmax U = U1, I = I1 7700 W 
Capacidad de salida C - Depende del 


modelo (>0,2) 
mF 


 General 


Descripción Simbolo Condición de test Valor o rango Unidad 
Rango térmico de funcionamiento ∆T - de -20 a +50 °C 
Humedad relativa máxima RH - 90% - 
Frecuencia de oscilación interna fc - 20 ± 5% kHz 
Rendimiento η En cada condición de operación > 87% - 
Tamaño máximo a×b×c Sin cable conectado 694×444×210 mm 
Peso - Sin cable conectado 25 kg 
Carcasa externa (protección) - - IP54 - 


 Protección e Seguridad 


Descripción Simbolo Condición de test Valor o rango Unidad 
Aislamiento - Cable de alimentación y de batería 1250 VAC 
Aislamiento - Cable de alimentación a tierra 1250 VAC 
Aislamiento - Batería a tierra 1250 VAC 
Fuga de corriente (leakage) (Filtro EMC) IL Equipo suministrado < 7 mA 


Fusible entrada F1-F2-F3 Dentro del equipo 25 A 
Fusible salida F5 Dentro del equipo alrededor 


1,2×I1 
A 


Mínima salida de voltaje de operación 
(detector de batería) 


- Equipo encendido 1,5 V/cell 


Máxima salida voltaje Um Fase 3 (IUIa - IUIUo) Ver curva V 
Cambio de Polaridad en la Salida - En la conexión de batería Protección por 


F5 
- 


Protección térmica de Semiconductores 
(alarma de temperatura) 


- Ta = 55°C 100 °C 


Requerimientos de Seguridad - EN60335-1, EN60335-2-29 - - 
Requerimientos EMC - EN55011, EN61000-4-2, EN61000-4-


4 
- - 
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ATENÇÃO  Não tirar a tampa: 
Perigo de descarga elétrica. 
Direcionar-se somente a uma pessoa autorizada. 
Desligar a alimentação antes de conectar 
Ou desligar as conexões da bateria.  


Durante a operação, é possível que algumas 
partes do produto alcancem temperaturas 
elevadas. 


 


Antes de usar, ler atentamente o manual de instruções. 
Verificar se a curva de carga selecionada é adequada 
ao tipo de bateria que deve ser carregada. 


 


Antes de realizar qualquer operação, ler 
todas as instruções contidas no manual 


Especificação dos símbolos gráficos: 


 


Adverte o usuário sobre a presença de « tensão perigosa » não 
isolada no interior da cápsula do produto; isto pode ser de 
amplitude suficiente para constituir um risco para as pessoas de 
descargas elétricas. 


 


 


Avisa o usuário que algumas superfícies de 
contato poderiam estar quentes. 


 


Adverte o usuário sobre a presença de importantes instruções de 
utilização e de manutenção (serviço) contidas no manual que 
acompanha o produto. 


 


 


Indica ao usuário de ler atentamente o manual 
antes de efectuar qualquer tipo de operação 


Este aparelho está coberto pela garantia. O certificado relativo de garantia se encontra no manual de instrução. 
Se não estiver, favor solicitá-lo ao seu distribuidor. 


As informações contidas neste manual são de propriedade da sociedade ZIVAN S.r.l. que se reserva o direito de fornecê-las para o uso 
exclusivo dos seus clientes. Nenhuma outra utilização é permitida sem a autorização escrita de ZIVAN S.r.l. 
 


ZIVAN S.r.l. não é responsável por possíveis erros de impressão ou de tradução contidos neste manual. A empresa se reserva o direito 
de fazer modificações aos seus produtos consideradas necessárias, úteis ou do interesse do usuário, sem prejudicar as características 
essenciais de operação e segurança. 


Utilização prevista 
O carregador de bateria BG9 é um equipamento eletrônico, exclusivamente destinado ao uso profissional, desenhado para permitir a 
carga de baterias de diferentes tipos, em função do FIRMWARE instalado. Dependendo da aplicação do software programado, permite 
a utilização como fonte de alimentação. 


Instruções de segurança para o uso do dispositivo 
O carregador de bateria BG9 foi estudado para garantir a segurança e  boa performance. Entretanto. para evitar danos a pessoas e ao 
próprio carregador de bateria, recomendamos a observação das seguintes precauções: 
• Ler atentamente as instruções sobre a instalação contidas no manual. Para futuras consultas, guardar o manual em um lugar 


seguro. 
• Este aparelho só deve ser instalado por pessoal qualificado. 
• Risco de choque elétrico se o carregador de bateria estiver equipado com um plugue, conectá-lo a uma fonte de energia da 


tomada de aterramento e instalada de acordo com todos os códigos locais . 
• Não toque em nenhuma parte do conector de saída ou pólos da bateria não isolados. 
• Evitar que o cabo de alimentação se encontre numa posição errada. Em caso de danificação do cabo, trocá-lo imediatamente. 
• Não usar se o cabo de alimentação estiver danificado ou se o dispositivo tiver recebido choques, caiu ou foi danificado de alguma 


forma . Consulte o pessoal qualificado e autorizado para cada tipo de reparo. 
• Como dispositivo de segurança e de compatibilidade eletromagnética, o carregador de bateria dispõe de aterramento que pode 


ser inserido na tomada devidamente aterrada na rede. Caso não se consiga fazer o aterramento na tomada, é provável que esta 
seja de tipo antigo ou não possua o aterramento. Neste caso, entrar em contato com um eletricista para trocar a tomada. 
Recomendamos não recorrer a um adaptador para resolver este tipo de problema. 


• Se for utilizada uma extensão, ter certeza que suporte a amperagem prevista para o carregador. 
• Evite a recarga de baterias não recarregáveis. 
• Não o utilize para carregar as baterias instaladas a bordo dos carros termais do motor. 
• Verificar que a tensão nominal da bateria a recarregar corresponde àquela indicada na plaqueta do carregador de bateria. Em 


caso de dúvida, consultar o revendedor.   
• O fabricante se abstém de qualquer responsabilidade em caso de erro na escolha da curva de carga que tenha ocasionado danos 


irreversíveis à bateria.  
• Para recarregar as baterias ácidas de chumbo: ADVERTÊNCIA: Gás Explosivo, evite as chamas e as faíscas.  A bateria deve ser 


colocada em um lugar corretamente ventilado.  
• Certifique-se que nenhum material inflamável não está armazenado na área adjacente ao carregador. 
• Se o carregador de bateria não funcionar corretamente ou for danificado, desconectar os cabos de bateria e de rede e entrar em 


contato com o revendedor. 
• Não tentar efetuar reparos no carregador de bateria. Se o carregador for aberto pode ocorrer risco de descarga elétrica.  
• Desconectar a corrente principal (desligue no interruptor) ou interromper o carregamento antes de conectar ou desconectar os 


cabos da bateria. 


Instruções de instalação 


• Este aparelho só deve ser instalado por pessoal qualificado. 
• Não utilizar o carregador se estiver ligado à rede eléctrica . Sempre desconectar o carregador antes de qualquer intervenção 
• Não modificar ou reparar o carregador, essas operações podem ser realizadas apenas por pessoal autorizado. 
• Pessoal qualificado apenas está autorizado a realizar as instruções deste manual. Qualquer outra operação é proibida. 
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• Instalar o carregador de bateria sobre uma superfície estável em uma placa com orifícios para fixação. No caso de utilização em 
veículo, se aconselha o uso de suportes anti-vibração. 


• Certifique-se que nenhum material inflamável não está armazenado na área adjacente ao carregador. 
• Para evitar superaquecimento, assegurar-se que nenhuma das aberturas está obstruída. Não instalar o carregador de bateria 


perto de uma fonte de calor. Assegurar-se que o espaço livre à volta do carregador de bateria é suficiente para garantir uma 
ventilação adequada e um acesso fácil à passagem dos cabos. 


• Para recarregar as baterias ácidas de chumbo: ADVERTÊNCIA: Gás Explosivo  Evite as chamas e as faíscas.  A bateria deve ser 
colocada em um lugar corretamente ventilado.  


• Verificar que o tipo de alimentação à disposição corresponde à tensão prevista e indicada sobre a plaqueta do carregador de 
bateria. Em caso de dúvida, consultar o revendedor ou o fornecedor de eletricidade local. 


• Para a protecção contra os riscos de choque elétrico respeitar as normas locais em vigor. Se utilizar um interruptor de corrente 
diferencial, se aconselha o uso de um dispositivo de clase B. ATENÇÃO: no caso houver uma falha o caregador pode generar 
correntes de fuga pulsantes e com componentes contínuas. 


• Como dispositivo de segurança e de compatibilidade eletromagnética, o carregador de bateria dispõe de aterramento que pode 
ser inserido na tomada devidamente aterrada na rede. Caso não se consiga fazer o aterramento na tomada, é provável que esta 
seja de tipo antigo ou não possua o aterramento. Neste caso, entrar em contato com um eletricista para trocar a tomada. 
Recomendamos não recorrer a um adaptador para resolver este tipo de problema. 


• Para evitar quedas de tensão e garantir a carga completa da bateria, os cabos de saída devem ser o mais curtos possível e o 
diâmetro deve ser adequado à corrente de saída. 


• Após a instalação controlar que todas as aberturas do carregador foram bem fechada 


Manutenção 


• Certifique-se que os terminais de conexão da bateria estão limpos e bem fixos. 
• Para evitar o superaquecimento, controlar que todas as aberturas não estejam obstruídas. Limpar ou mudar periodicamente os 


filtros de ar das ventoinhas. Usar só peças de reposição originais. 
 
 


 


 


 


 


1 Retire as grelhas de ventilação dos filtros  


   


  2 Limpe ou troque os filtros de ventilação 


 
 


 


  


 ATENÇÃO! 
PARA O CORRETO FUNCIONAMENTO DO EQUIPAMENTO É NECESSÁRIO LIMPAR 
PERIODICAMENTE E A SUBSTITUIÇÃO DOS FILTROS DE VENTILAÇÃO. 
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Visualizações 


Descrição


 Indicador Digital


 Indicador Visual


 Sel. Mode Indicador Digital


 


 Indicador Digital 
Se desejar regular o valor de compensação efetuada pelo carregador de baterias para equilibrar a queda de tensão nos cabos, siga o 
processo “Programação da compensação de queda de tensão nos cabos de saída” apresentada mais à frente. 


No indicador digital se visualizam, em sequência, os parâmetros: 


• TENSÃO na bateria (LED bicolor vermelho em cima). 
• CORRENTE fornecida pelo CB (LED bicolor vermelho em baixo). 
• TEMPO em horas restantes até o final da carga (LED bicolor verde em cima). 
• Ah fornecidos (LED bicolor verde em baixo). 
• DISPOSITIVOS conectados (nenhum LED bicolor ligado – só para um carregador de 


baterias do tipo MASTER). 


Carregando uma vez no botão MODE, a sequência de parâmetros se bloqueia: o display 
mantém a última visualização. Carregando outra vez no botão MODE, continua a sequência de 
parâmetros. 


Programação da compensação de queda de tensão nos cabos de saída. 


Durante o carga, carregando no botão MODE, é possível entrar no menu de programação de compensação de queda de tensão nos 
cabos. Se sugere seguir as operações listadas abaixo enquanto o carregador fornecer a corrente máxima.  


6. Medir a tensão aos cabos das barras de saída do carregador de baterias (em proximidade da tampa). 
7. Medir a tensão nos polos da bateria. 
8. Calcular a diferença entre os dois valores lidos nos pontos 1 e 2 para obter a queda da tensão a compensar. 
9. Carregar brevemente no botão MODE (ROLL) até chegar ao valor de tensão mais próximo áquelo desejado: é possível fazer o 


ROLL dos parâmetros entre 0,0V e 1,5V em passos de 0,1V. 
10. Carregar por mais tempo no botão MODE (ENTER) para confirmar e aceitar a mudança. 


Indicador visual 
Para indicar o estado da carga e em que fase se encontra o CB (carregador de baterias), se utiliza o seguinte código do 
indicador visual: 


FASE LED VERMELHO LED VERDE 
Fase 1 Ligado Desligado 
Fase 2 Ligado + piscadas Desligado 
Fase 3 Ligado (firmware CB: Desligado) Ligado + piscadas 
Fase 4 Ligado +  piscadas (firmware CB: Desligado) Ligado + piscadas (firmware CB: Ligado) 


Fase 5 / Fase 6 Desligado Ligado + piscadas (firmware CB: Ligado) 
Final da carga  Desligado Ligado 


No caso utilizar a visualização remota mediante LED bicolor (AUX F – Pin 1 e 2), se encontra o seguinte código: 


FASE VERMELHO VERDE AMARILLO 
Fase 1 Ligado Desligado Desligado 
Fase 2 Ligado + piscadas Desligado Desligado 
Fase 3 Desligado Desligado Ligado 


Fases 4 - 5 – 6 e Final de carga Desligado Ligado  Desligado 
S/S ou alarme Desligado Desligado (firmware CB: Ligado + piscadas) Desligado 


IMPORTANTE: o equipamento pode indicar falha de alguma fase após ter escolhido a curva. 


IMPORTANTE: a descrição acima se refere só ao carregador fornecido com o firmware padrão (CB). Se o dispositivo estiver equipado com firmware 
diferente, fazer referência à planilha da curva de carga ou contactar o revncedor. 


MODE


Ah
A


t
V


END CHARGE


ON CHARGE
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Seleção da Curva de Carga 


O botão MODE pode ser pressionado em duas modalidades: 


1. Pressão longa (pelo menos 1 segundo): durante a programação do Carregador, tem o significado de ENTER; 
2. Pressão breve (menos de 1 segundo): durante a programação do Carregador, tem o significado de ROLL. 


Programação: 


1. Ligar o Carregador com o botão MODE pressionado. 
2. ROLL: seleção da tipologia do Nó. Escolhendo um valor específico de acordo com o seguinte: 


Firmware CB (*) 


• Digitar um valor entre 1 e 125. O nó 126 está proibido porque vai força o dispositivo em modalidade de programação. 
• Nó de 10 indica um carregador MASTER (usado em rede com um ou mais SLAVES) 
• As unidades de 1 a 9 indicam a identificação do SLAVE (usado junto com um MASTER) 
• Unidades 11-125 indicar um CB tipo  STAND-ALONE (usado singularmente) 
Todos os outros firmware (*) 


• 0 indica um Carregador do tipo MASTER (usado em rede com um ou mais SLAVES). 
• de 1 a 8 indica a Identificação do SLAVE (usado junto com um MASTER). 
• 9 indica um Carregador do tipo STAND-ALONE (usado singularmente). 
 


3. ENTER: confirmação da tipologia do Nó. Inicia a seleção do Tipo de bateria (tipo Pb-Acid corresponde a BA1 ou Pb-Gel que 
corresponde a  BA2). 


4. ENTER: confirmação do Tipo de bateria: passa-se ao nível para a seleção da Curva de carga. 
5. ROLL: seleção da Curva de carga desejada. 


Existem à disposição quatro tipologias de curva de carga: 
a. CU1: curva IUIa com equalização e manutenção durante o fim de semana; 
b. CU2: curva IU1U2ob; 
c. CU3: Gerador - alimentador; 
d. CU4: Curva programável (por ex. dessulfatação no modelo padrão). 
e. CU5: desulfatação 


7. ENTER: confirmação da Curva de carga. Inicia a seleção da Capacidade. 
8. ROLL: seleção da Capacidade. 


Partindo de um valor nominal e mediante o ROLL se pode escolher um valor compreendido entre 50% e 140% do valor nominal 
em passos de 10%. No display, se visualiza a capacidade escolhida naqele momento. 


9. ENTER: confirmação da Capacidade. Inicia a seleção do Tempo de carga (em horas). 
10. ROLL: seleção do Tempo de carga. 


Partindo de um Tempo de carga aconselhado (em função da capacidade escolhida no nível anterior): este tempo só pode ser 
aumentado até no máximo 20 horas. 


11. ENTER: confirmação do Tempo de carga: o Carregador passa para a modalidade stand-by à espera que os cabos de saída 
sejam conectados aos pinos da bateria (se as conexões se realizaram antes de iniciar a programação, terminado este último 
ponto, o Carregador começa a funcionar imediatamente).  


12. ROLL: seleção de compensação térmica sazonal (só para o firmware CB ) 
O carregador tem três diferentes algoritmos de compensação térmica sazonal, que permitem adicionar ou subtrair um valor fixo 
de tensão de saída durante as fases 1 e 2. A compensação térmica sazonal pode ser efetuada apenas se a compensação 
térmica, através do sensor de temperatura externa, não está ativado. As seleções possíveis são: 


a. Std: suplemento de compensação padrão; compensações adicionais não são calculadas. Isto significa que se a 
compensação de temperatura através do sensor externo estiver activado, o carregador funcionará no algoritmo de 
correção usual ( 5mV/cell ° C) , ao contrário nenhuma compensação será calculada. 


b. Hot : compensação sazonal para o calor, correção de -40 mV / cell 
c. Col: compensação sazonak para o frio, correção 100 mV / cell 


13.  ENTER: Confirma a compensação térmica sazonal. 
14. O carregador muda para a modalidade de stand-by à espera dos fios de saída estejam ligados aos pólos da bateria (se as 


conexões são feitas antes de iniciar a programação, terminado este último ponto, o carregador começa trabalhar imediatamente). 
 


Atenção: No caso de acontecer um erro em qualquer uma das fases da programação, desligue o Carregador mediante o interruptor 
rotativo ON-OFF, volte a ligá-lo com o botão MODE pressionado e repita a programação desde o início. 


 
(* ) Nota : O tipo de carregador de firmware é determinado por o quinto e sexto dígit do código do produto, por exemplo G9ISCB - 
07GRXX 
(**) Nota: No firmware CB , a seleção da curva de carga ocorre antes do tipo de bateria 


 Seleção e uso do Atraso de Carga (se o visor está presente-só firmware CB ) 
Para definir um atraso entre a conexão da bateria e o inicio da carga: 
1. Efeituar uma longa pressão no botão MODE durante o estado de espera do carregador (bateria desligada, o display apresenta 


três pontos) . O visor apresenta escrito " dLY " 
2. ROLL: seleção do Atraso de carga, expresso em horas e dezenas de minutos (por exemplo " 1.3H " significa uma hora e trinta 


minutos de atraso " ) 
3. ENTER : Confirma do Atraso de carga. 
Cada vez que uma baterias estiver ligada,  o carregador irá mostrar uma mensagem brilhante indicando as horas e as dezenas de 
minutos que faltam ao começo da da carga ( no formato " - hm" , onde h são as horasa e m são as dezenas de minutos ). 
É possível saltar o atraso e partir imediatamente com a carga pressionando no botão MODE durante a execução do atraso .  
No caso de desconexão da bateria durante a execução do atraso, o carregador volta ao estado de spera. 
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Indicação de Revisão Firmware (se o visor está presente-só firmware CB) 
Quando o carregador estiver ligado, o visor apresenta escrito " Fir " seguido por um número. Isto corresponde à revisão do firmware : 
por exemplo, " 1,03 " significa CURVA CB revisão 1.03 . 


 
Alarmes 


Quando for verificada uma situação de alarme ocasionando o bloqueio da carga, no instrumento digital visualiza-se a informação 
correspondente segundo o seguinte código: 


<A> <código de alarme expresso com 2 cifras> 


Os códigos dos alarmes estão indicados na tabela a seguir: 


CODIGO DISPALY TIPO DE ALARME BLOQUEIO CB DESCRIÇÃO 


A01 ERRO  #1 em Lógica Sim Problema na leitura da corrente 


A02 CAN BUS RUIM (KO) Não Problema de comunicação CAN 


A03 SEGURANÇA Sim Mau funcionamento na lógica 


A05 ALTA TEMPERATURA BATERIA Temporário Temperatura em bateria superior a 55°C 


A06 FALTA FASE Temporário Falta uma das 3 fases 


A07 SOBRECORRENTE Temporário Excesso de intensidade 


A08 ALTA TEMPERATURA Sim Temperatura alta do carregador (CB) 


A09 TENSÃO ERRADA Sim Falha interna 


A10 TEMPO ULTRAPASSADO Sim Final de Fase 1 por excesso de tempo 


A11 ALTA DESCARGA Não Bateria muito descarregada 


A12 DESCARGA PROFUNDA Não Bateria descarregada profundamente 


A13 BATERIA DESLIGADA Temporário Desconexão de bateria durante a carga 


A14 AVARIA EM BOMBA Não Mau funcionamento da bomba de ar  


A15 SENSOR DE TEMPERATURA MAL Não Sonda térmica em bloque 


A16 FALHA DE LÓGICA #2 Temporário Interrupção do setor de rede 


A17 FLASH CHECKSUM Sim Flash do microprocessador fora de funcionamento 


A18 EEPROM KO Sim Problema na comunicação com o EEPROM 


A21 LOGIC FAILURE #3 Sim A tensão de saída excedeu o limite de segurança 


A29 CLOCK BATTERY OFF Não Relógio Bateria descarregada  


A30 NODE RESET Sim O CAN foi impostado com o valor de 126, ou seja o valor 
de reset. 


 


Note: 


A05: a carga continua quando a temperatura da bateria chega a um valor inferior aos 50°C. 
A11: sinalização de aviso do estado da bateria. A carga, neste caso, inicia-se normalmente. 
A12: sinalização de aviso do estado da bateria. Pressionando o botão MODE, inicia-se uma fase de dessulfatação seguida pela carga padrão. 
A15: Se a sonda térmica entrar em bloque, o carregador se comporta como se a sonda térmica não estivesse presente, sinalizado o aviso A15 


no display. 
Todos os alarmes temporários permitem o reinício do funcionamento do carregador, no caso em que as condições de alarme tenham acabado. 


Todos os alarmes, com exceção de A02 e AA13, emitem também um sinal sonoro. 


 


 


 


 


 


 


 


 


Este dispositivo está em conformidade com as diretrizes de Baixa Tensão 
2014/35/EU e a diretriz de EMC 2014/30/EU e suas modificações posteriores. 
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CARACTERÍSTICAS TÉCNICAS 
Ta=25°C,  se não estiver especificado. 


 Aspectos principais 


Descrição Símbolo Condição de teste Valor ou alcance Unidade 
Tensão trifásica fornecida Vin - 400 ± 15% Veff 
Frequência f - 50 ÷ 60 Hz 
Máxima corrente absorvida por fase Iinmax P = Pmax 18 Aeff* 
Pico de corrente entrada inicial (Inrush current) - Vin = 400Veff < 2,35 A 
Fator de potência de desfasamento DPF/cosϕ P = Pmax 1 - 
Fator de potência PF P = Pmax 0,72 - 
Mínima potência absorvida Pinmin Fin de carga < 10 W 
Máxima potência absorvida Pinmax P = Pmax 9 kW 


*Valor máximo segundo modelo. Para conhecer a corrente real absorvida ver os valores da etiqueta 


 Aspectos de bateria 


Descrição Símbolo Condição de teste Valor ou alcance Unidade 
Corrente de saída I - Ver curva - 
Corrente máxima saída  I1 Fase 1 Ver curva A 
Variação da corrente de saída - I = I1 < 5% - 
Corrente absorvida Ia Equipamento desligado < 0,5 mA 
Tensão de saída U - Ver curva - 
Tensão constante de saída U1 Fase 2 Ver curva V 
Compensação térmica da tensão de saída dU1/dT Fase 2 -5 mV/(°C·cell) 
Alcance de operação do sensor temperatura ∆T - de -20 a +50 °C 
Onda da tensão de saída - U = U1 < 1% - 
Máxima potência fornecida Pmax U = U1, I = I1 7700 W 
Capacidade de saída C - Depende del 


modelo (>0,2) 
mF 


 Geral 


Descrição Símbolo Condição de teste Valor ou alcance Unidade 
Alcance térmico de funcionamento ∆T - de -20 a +50 °C 
Umidade relativa máxima RH - 90% - 
Frequência de oscilação interna fc - 20 ± 5% kHz 
Rendimento η Em cada condição de operação > 87% - 
Dimensões máximas a×b×c Sem cabo conectado 694×444×210 mm 
Peso - Sem cabo conectado 25 kg 
Proteção externa  - - IP54 - 


 Proteção e Segurança 


Descrição Símbolo Condição de teste Valor ou alcance Unidade 
Isolamento - Cabo de alimentação e de 


bateria 
1250 VAC 


Isolamento - Cabo de alimentação 
devidamente aterrado na rede 


1250 VAC 


Isolamento - Bateria devidamente aterrada na 
rede 


1250 VAC 


Fuga de corrente (leakage) (Filtro EMC) IL Equipamento ligado < 7 mA 


Fusível entrada F1-F2-F3 No interior do equipamento 25 A 
Fusível saída F5 No interior do equipamento Por volta de 1,2×I1 A 
Mínima saída de tensão de operação (detector 
de bateria) 


- Equipamento ligado 1,5 V/cell 


Máxima saída de tensão Um Fase 3 (IUIa - IUIUo) Ver curva V 
Mudança de Polaridade na Saída - Na conexão de bateria Proteção por F5 - 
Proteção térmica de Semicondutores (alarme 
de temperatura) 


- Ta = 55°C 100 °C 


Requerimentos de Segurança - EN60335-1, EN60335-2-29 - - 
Requerimentos EMC - EN55011, EN61000-4-2, 


EN61000-4-4 
- - 
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Progettazione, produzione e vendita: 


ZIVAN SRL  
Via Bertona, 63/1 
42028 Poviglio (RE) ITALIA 
Tel. +39 0522 960593 
Fax +39 0522 967417 
info@zivan.it 
www.zivan.it 


UFFICI VENDITA 


AUSTRALIA 


M+H Power Systems 
9 Mosrael Place 
Rowville, Victoria, 3178 
TEL: +61 3 9763 0555 
FAX: +61 3 9763 0577 
sales@mhpower.com.au 
www.mhpower.com.au 


BELGIUM 


BATTERY SUPPLIES NV 
Lindestraat, 89A 
8790 Waregem 
Tel +32 56 617977 
Fax +32 56 617955 
info@batterysupplies.be 
www.batterysupplies.be 


BRASIL 


ZAPI DO BRASIL 
Rua Euclides Savietto N&ordm; 6 
Sala N&ordm; 5 
Bairro Jardim Rina 
Santo Andre - SP 
Brasil Tel +55 (11) 4475 7334 
Fax +55 (11) 4476 7740 
jorgeferrari@zapidobrasil.com.br 
www.zapidobrasil.com.br 


CHILE 


VARELEC CHILE LTDA 
Calle Herrera, 972 
Santiago 
Tel e Fax +56 2 6826830 
varelecchile@terra.cl 
www.varelecchile.cl 


CHINA 


ZAPI SHANGHAI 
Room 104-B, Building 2, 690 Bibo Road, 
Zhang Jiang High-Tech Park 
201203 Shanghai Cina 
Tel:  + 86 21 50272823 
Fax: + 86 21 50270791 
www.zapicn.com 
info@zapicn.com 


DEUTSCHLAND 


ATECH Antriebstechnik GmbH 
Gewerbegebiet Hohenwart 
Fuggerstrasse 30 
D-84561 Mehring/Obb. 
Tel +49 8677 98090 
Fax +49 8677 980920 
info@atech-antriebstechnik.de 
www.atech-antriebstechnik.de 


ESPANA (SERVICE) 


VARELEC S.L. 
C/Lope de Vega 5-7 Bajos 
08005 Barcelona 
Tel +34 93 3032565 
Fax +34 93 2660690 
varelec@varelec.e.telefonica.net 
www.varelec.com 


FRANCE 


URMA SARL 
Parc D’Affaires Silic 
30, Rue du Morvan – BP 50503 
94623 Rungis Cedex 
Tel +33 1 45 60 94 77 
Fax +33 1 46 75 08 71 
urma@urma.fr 


NEW ZEALAND 


M+H Power Systems 
Unit B, 237 Bush Road 
Albany, Auckland 
TEL: +64 9 415 6615 
FAX: +64 9 415 8160 
sales@mhpower.com.au 
www.mhpower.com.au 


SOUTH KOREA 


ZAPI KOREA 
322 ho, Third Floor, 
DeokSan Besttel 69-1, SangNam-Dong  
Changwon-City, Gyeongsangnam-Do 
Tel:  + 82 70 7533 5402 
Fax: + 82 55 266 5402 
Mobile: + 82 10 5113 5402  
jjlee.zapi@gmail.com 


SWEDEN 


ETP KRAFTELEKTRONIK AB 
Box 125 (Järnringen 15) 
433 23 Partille 
Tel +46 31 440715 
Fax +46 31 449720 
power@etpab.se 
www.etpab.se 


SWITZERLAND 


ASMO GMBH 
Glashütte 58 
04229 Beinwil 
Tel +41 61 7931988 
Fax +41 61 7931989 
thomas@asmokarts.com 
www.asmokarts.com 


UNITED KINGDOM 


EZ ELECTROFIT ZAPI LTD 
Unit 2 – Halesfield 17 – Telford 
Shropshire TF74PW 
Tel +44 1 952 582482 
Fax +44 1 952 581377 
sales@electrofit-zapi.com 
www.electrofit-zapi.com 


U.S.A. 


ELECTRIC CONVERSIONS 
515 NORTH 10TH STREET 
95814 Sacramento CA 
Tel +1 916 441 4161 
Fax +1 916 444 8190 
www.zivanusa.com 


U.S.A. 


ZAPI INC. 
267 Hein Drive 
27529 Garner NC 
Tel: +1 919 7894588 
Fax: +1 919 7894583 
sales@zapiinc.com 
www.zapiinc.com 
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Via Bertona 63/1 Teague Street 


42028 Poviglio (RE) ITALIA 


Tel. +39 0522 960593 - Fax +39 0522 967417 


E-mail: info@zivan.it - Web: www.zivan.it 
 








 
 
 
 


 
  


 


 


USERMANUAL_ALIANT_EK_SERIES_ITEN_MORELLO.DOC www.go-aliant.com 


1 
 


EK SERIES   MORELLO 
MAINTENANCE USER MANUAL 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 


MANUALE USO E MANUTENZIONE - SISTEMI LIFEPO4 ALIANT EK 


MAINTENANCE MANUAL – SYSTEM LIFEPO4 ALIANT EK 
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BATTERIA LITIO ALIANT 


Destinazione di uso 
I sistemi di accumulo al litio ferro 


fosfato Aliant Serie EK, sono batterie per trazione 
elettrica, destinate a veicoli per sollevamento e 
movimentazione.  
I sistemi Aliant EK sono stati progettati per poter 
soddisfare ad hoc le richieste del cliente nei 
sopracitati veicoli. Grazie all’elettronica di ultima 
generazione integrata, è possibile configurare tale 
sistema  per operare con inverter, driver, carica 
batterie e pressoché qualunque altro dispositivo 
elettronico. 
E’ fondamentale che le specifiche comunicate dal 
cliente siano corrette per evitare problemi tecnici e 
possibili danneggiamenti all’impianto elettrico 
all’interno del quale viene collegato; i rischi legati ad 
un uso improprio sono l’esplosione, l’incendio e il 
danno al sistema stesso o a componenti dell’impianto 
elettrico collegato.  
Rispettare le avvertenze del costruttore durante 
l’installazione.  
Assicurarsi di utilizzare la strumentazione elettronica 
e meccanica opportuna. 
Tale sistema NON è adatto per l’utilizzo su aerei 
ultraleggeri, su autoveicoli  o per applicazioni marine. 
Il modello è specificatamente prodotto per MORELLO 
e per utilizzo come batteria di trazione su carrelli 
trasportatori. 


 


 


 


 


 


 


 


 


ALIANT LITHIUM BATTERY 


Proper Use 
Aliant Lithium Iron Phosphate storage 


system are batteries developed for traction 
application in electric and hybrid vehicles.  
Aliant EK systems have been designed to meet ad hoc 
requests of the client in the above vehicles.  
Thanks to latest generation embedded electronics, 
you can configure the system to operate with 
inverter, driver, battery charger, and almost any 
other electronic device. 
It’s important that the specifications given by the 
customer are correct to avoid technical problems and 
possible damage to the electrical system within which 
it is connected; risks related to improper use are the 
explosion, fire and damage to the system or electrical 
system components connected.  
Please observe the instructions of the manufacturer 
of the battery during installation.  
Be sure to use the appropriate mechanical and 
electronic instrumentation. 
This system is NOT suitable for use on ultralight 
aircraft, on vehicles or marine applications. 
Model is specifically produced for MORELLO and to 
be used as traction battery of transporter carts. 
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INSTALLAZIONE 


L’installazione è effettuata dal costruttore 
del macchinario, in accordo con le 
istruzioni concordate con il supporto 


tecnico Aliant. 
 


 


ACCENSIONE E SPEGNIMENTO 


Gestito tramite pulsante “ON/OFF”. Non 
sono previste procedure o dispositivi di 


autospegnimento della batteria e, in caso di 
dimenticanza dell’operatore, la batteria può pertanto 
scaricarsi completamente. 
 


 
LAYOUT GENERALE E COMPONENTI 
INTERNI 
 


La batteria si presenta come da foto sotto riportata. 
E’ costituita da una custodia di acciaio, avente rinforzi 
nella zona inferiore. NON sono presenti ventole di 
aerazione . 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
INSTALLATION 
The installation is carried out by the 
manufacturer of the machinery, in 


accordance with the instructions received from the 
Aliant technical support  
 


 


START UP 
Managed through "ON/OFF" button. There 
are not auto-off procedures or devices of 


the battery and, in case of operator's forgetfulness, 
the battery can therefore be discharged completely. 


 


GENERAL LAYOUT AND INTERNAL 
COMPONENTS 


 
The battery looks like the photo below. 
It’s composed by a steel case, having reinforcements 
in the lower zone.  


PULSANTE 


“ON/OFF” 


SEGNALE CAN BUS DEL 


CARICABATTERIE 


CAVO PER DISPLAY 


CIRCOLARE ALIANT 


- MACCHINA 


+ MACCHINA 


CONNETTORE SEGNALI 


AUSILIARI VERSO 


MACCHINA 
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CONNETTORE DI POTENZA 


Marca: REMA 


Modello: DIN 320 


 


Permette il collegamento della batteria con la 


macchina oppure con il caricabatterie. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


POWER CONNECTOR 


Brand: REMA 


Model: DIN320 


 


It allows to discharge or charge the machine. 
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MANUTENZIONE 


Le batterie Aliant richiedono una 
manutenzione limitata. Mantenere le 


batterie cariche, se possibile, al 100%. Inoltre, 
eseguire questa semplice serie di operazioni 
periodicamente: 
Controllare i cavi, i morsetti, e se vi sono evidenti 
danni o collegamenti allentati 
Pulire i morsetti e connettori se necessario 
Ricaricare il sistema ogni 3-4 settimane se il veicolo 
viene lasciato fermo per lunghi periodi senza 
scollegare i cavi dell’impianto elettrico. Se si scollega 
la batteria dall’impianto elettrico del veicolo, occorre 
comunque fare una ricarica periodica ogni 3-4 mesi, e 
soprattutto ricaricare completamente la batteria 
prima di riavviare in moto il veicolo  
 
 
 
 
 
 
 
 
 
 
 
 
 
In caso di dubbi contattare l’assistenza tecnica 
ALIANT tramite sito internet. 
 
 
 
 
 
 


  


 


 


 
 
 
 
 
 


MAINTENANCE 


Aliant battery only requires a little 
maintenance to perform perfectly. Keep 


the battery charged to 100%, if that is possible. Other 
than that, follow this simple check list periodically (3-
4 months typically) : 
Check cables, clamps, and case for obvious damage 
or loose connections  
Clean terminals and connectors as necessary  
Finish up by testing the battery with a voltmeter. To 
extend the service life of your battery, make 
periodical battery maintenance part of your routine.  
 
 
 
 
 
 
 
 
 
In case of any doubt, contact ALIANT technical 
assistance. 
 
 
 
 
 
 
 
 
 
 
 


      


Always wear safety glasses before working on 
the battery. Wear gloves and apron to protect 
dress; remove bracelets, rings and others 
metallic object that may cause short circuit in 
the battery. 


      


Indossare sempre una visiera o occhiali di 
sicurezza quando si operi sulla batteria. 
Indossare guanti di plastica , un grembiule o 
camice per proteggere i vostri vestiti; 
rimuovere braccialetti, anelli o altri oggetti 
metallici che potrebbero causare corti circuiti 
involontari. 
 


      


Spegnere la batteria con apposito pulsante in 
caso di fermi prolungati oltre le 8 ore in 
assenza di caricabatterie collegato a rete. La 
scarica profonda può danneggiare 
IRREPARABILMENTE le celle litio presenti. Se la 
batteria viene lasciata accesa ma non in carica, 
è normale che il consumo elettronico e dei 
piccoli carichi interni possa scaricare 
completamente la batterie ANCHE SOLO in 8 
ore. Le celle SCARICATE PROFONDAMENTE non 
sono sostiuite in garanzia. 
 


      


TURN OFF the battery with the dedicated 
button in case of stops longer than 8 hours 
without charging the battery.  DEEP 
DISCHARGE of the battery can damage the cells 
irreparably. If the battery is left ON without 
being under charge, it is normal to have dee 
discharge of the battery even in less than 8 
hours, due to internal electronic consumption. 
DEEP DISCHARGE cells are not covered by 
warranty. 
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MANUTENZIONE STRAORDINARIA 
 
 


Eseguire questa operazione solo in caso di problemi 
del costruttore del macchinario. 
In tale caso, eventualmente potrà essere richiesto di 
aprire il coperchio della batteria ed accedere al 
connettore RS232 per diagnostica avanzata e 
connessione PC ALIANT di accesso remoto. 
Qualora venga richiesto, procedere come da foto 
allegata: ogni batteria è equipaggiata con connettore 
RS232 presente all’interno del vano batteria ed 
ancorato lateralmente. 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


EXTRAORDINARY MAINTENANCE 
 
 


This operation must be done only in case of problem. 
It is possible that technical support ask user to use 
RS232 port with technical support PC. In this case, 
follow the picture to access the RS232 port and 
connect to PC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


RS 232 
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CONSERVAZIONE DELLA BATTERIA 


Se il veicolo è utilizzato raramente, si 
suggerisce di scollegare i cavi della 


batteria per eliminare la scarica dovuta 
all’assorbimento elettrico. Ogni veicolo, anche se 
spento e privo della chiave, infatti, consuma energia a 
causa della presenza dell’impianto elettrico e di 
sistemi ausiliari (allarmi, strumentazione, orologio, 
etc.) Ricaricare la batteria ogni tre/quattro mesi. 
In caso di stoccaggio prolungato (otto/dieci mesi) 
caricare al 100% prima del rimessaggio e prima del 
successivo riutilizzo. 
Questa ricarica può durare anche 16-20 ore a causa 
del lungo periodo di fermo.  
Accertarsi che le batterie siano riposte in zone fuori 
dalla portata dei bambini. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Controllare lo stato esterno dei terminali e 
dell’involucro metallico, eventuali segni di 
danneggiamento o usura anomala possono essersi 
verificati durante il servizio. Se avete dei dubbi sulla 
condizione della batteria, raccomandiamo di chiedere 
al costruttore del macchinario. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


BATTERY STORAGE 


If the vehicle is in storage or used 
infrequently, disconnect the battery cable 


to eliminate drain from electrical equipment. Every 
vehicle has a current consumption even when the key 
is turned off. Charge the battery every three/four 
months. 
For extended storage (eight / ten months) charge to 
100% before reuse. This charging can last for 16-20 
hours due to the long period of detention. 
Make sure batteries are stored out of reach of 


children.  


 
 
 
 
 
 
 
 
 
 
 
 
 
Check the status of the external terminals and the 
metal case, any signs of damage or abnormal wear 
may have occurred during the service. If you have any 
doubts about the condition of the battery, it is 
recommended to ask the manufacturer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


      


Non utilizzare mantenitori di carica, battery 
tender, fast charger o altri dispositivi similari 
con batterie Aliant. Utilizzare esclusivamente il 
carica batteria in dotazione. 


      


Do not use battery mantainer, battery tender, 
fast charger or other similar devices with Aliant 
batteries. Use only the battery charger 
supplied. 


      


Non rimuovere il coperchio della batteria, non 
forare né tagliare il contenitore metallico 
esterno: rischio di corto circuito. 


      


Non lavare né immergere in acqua o altro 
liquido la batteria: rischio di corto circuito. 


      


Never remove battery cap nor cut or drill 
battery case. It is extremely dangerous and 
may cause short. 


      


Do not wash nor put into water or other 
conductive liquid: it is extremely dangerous 
and may cause short. 


      


Do not overcharge the battery. Respect 
Maximum charging voltage. 


      


Non caricare la batteria oltre il valore di 
tensione massima indicato.  
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SICUREZZA 


Abbigliamento 
Indossare sempre una visiera o occhiali di 


sicurezza quando si operi sulla batteria. 
Indossare guanti di plastica , un grembiule o camice 
per proteggere i vostri vestiti; rimuovere braccialetti, 
anelli o altri oggetti metallici che potrebbero causare 
corti circuiti involontari. 


 
RICARICA DELLA BATTERIA 
 
 


 
 
 
 
 
 
 
Non caricare le batterie Aliant con valori di corrente 
superiori a quelli indicati nelle specifiche tecniche e 
raccomandati nelle istruzioni: potrebbe causare 
pericolosi surriscaldamenti. UTILIZZARE SOLO IL 
CARICABATTERIE con cui la batteria è stata 
collaudata. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


SAFETY 


Proper Clothing 
Always wear a face shield or safety 


goggles. Remove bracelets, rings  or necklaces that 
might accidentally short the battery. 


BATTERY RECHARGE 


When charging Lithium Ion batteries, 
Only use manufacturer recommended Lithium Ion 
Battery Charger. Different procedure may cause 
explosion. 
If the battery feels hot to the touch during charging, 
STOP. Allow the battery to cool before charging 
again. Properly connect the charger to the battery: 
positive charger lead to positive battery post and 
negative charger lead to negative battery post.  
 
 
 
 
 
 
 
 
Do not charge Aliant batteries at current value higher 
then the ones recommended by User Manual in the 
SPECIFICATIONS section: this may damage batteries, 
cause explosions and fire. Turn off the charger before 
removing charger clamp from the battery, in order to 
avoid any sparks. 
 
 
 
 


  
 
 
 
 
 
 
 
 
 
 
 
 
 


      


Assolutamente non fumare, creare scintille o 
fiamme in prossimità delle batterie e del carica 
batterie: rischio esplosione. 


      


Do not smoke, cause sparks or flames in 
proximity with battery or battery chargers: this 
may cause explosion. 


      


Non collegare piu’ di una batteria all’impianto 
elettrico del veicolo. Non COLLEGARE MAI più 
batterie ALIANT in serie o parallelo tra loro. 


      


Do not connect more than one battery to the 
electric plant of the vehicle. Never connect 
Aliant batteries in series or parallel between 
eachother. 
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AVVERTENZE SPECIALI 


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


SPECIAL WARNINGS 


Aliant batteries have been developed in 
order to be completely interchangeable 


with traditional lead acid batteries. Integrated 
electronics inside Aliant batteries allow the user to 
replace traditional batteries without any further 
addo: neither to change the vehicle electric system 
nor the alternator. It is extremely easy to use Aliant 
and replace traditional lead acid.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


      


Leggere attentamente le istruzioni di uso e 
manutenzione prima di eseguire qualsiasi 
operazione con la batteria. 


      


Contattare un installatore professionale 
oppure il numero verde in caso di difficoltà o 
dubbi. 


      


Le batterie al litio hanno elevatissime 
prestazioni. La tecnologia di celle litio ferro 
fosfato utilizzate nelle batterie Aliant è 
intrinsecamente più “sicura”, ma ciò non 
impedisce che un uso improprio della batteria, 
oppure corto circuito tra i poli, 
surriscaldamento, vicinanza a fiamme libere o 
scintille, oppure ricarica con caricabatterie 
diversi da quelli forniti da ELSA Solutions 
possano causare pericoli seri. 


      


Read carefully installation and maintenance 
instructions before starting the operations with 
Aliant battery. 


      


Contact a professional installer or toll free 
number in case of any doubt or problem. 


      


Lithium batteries feature very high 
performance. Aliant LIFEPO4 batteries use top 
tecnology cells, which are intrinsecally safer, 
this by the way does not mean that an 
improper use could not lead to troubles, such 
as fires and explosions. Do not underestimate 
the danger associated with misuse of lithium 
batteries and possible side effects.  


      


Non esporre la batteria al calore o al fuoco o a 
microonde. Non esporre a temperatura 
maggiore di 60°C: pericolo di esplosione. Non 
inserite alcun oggetto metallico nel vano porta 
batteria. Non depositate la batteria assieme ad 
alti oggetti metallici (come la cassetta attrezzi) 
o assieme ad altre batterie. Pericolo di 
generare un corto circuito elettrico. 
 
 


      


Mettere le batterie e gli apparecchi elettrici 
fuori dalla portata dei bambini. 


      


Do not expose the battery to heat or fire or 
microwave. Do not expose to direct sunlight. 
Do not expose to direct sunlight when ambient 
temperature is higher than 60°C – risk of 
explosion. Do not keep any metallic object 
inside the battery trunk of your vehicle. Do not 
store the battery together with other metallic 
object or with other batteries – this may cause 
short circuit. 
 
       


Always keep the battery away from children. 
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SPECIFICHE TECNICHE BATTERIA 


Allegato 1 
 


 


SCHEMA ELETTRICO 


Allegato 2 
  


DIMENSIONI 


Allegato 3 
 


PROTOCOLLO CAN 


Allegato 4 
 


PINNATURA CONNETTORI 


Allegato 5 
 


 
 


APPLICAZIONI TIPICHE 


 
Le applicazioni consigliate per l’utilizzo 


della Serie EK, sono: 
 


1) Sistemi di trazione elettrica 
2) Mezzi elettrici ed ibridi 
3) Sistemi di alimentazione e trazione per 


veicoli sollevamento e movimentazione 
4) Emergency Storage per automazione 


industriale 
5) Sistemi di Accumulo per Energie 


Rinnovabili 
 
In particolare il modello è specificatamente prodotto 
per MORELLO e per utilizzo come batteria di trazione 
su carrelli trasportatori. 
 


 
 
 
 
 


SPECIFICATIONS 


Attachment 1 


 


ELECTRICAL CONNECTION   


Attachment 2 
 


DIMENSION 


Attachment 3 
 
 


CAN PROTOCOL 


Attachment 4 
 
 


PIN OUT  


Attachment 5 
 


 
 


TYPICAL APPLICATIONS 


 
The recommended applications for the use of 
the EK series are:  


1) Systems of electric traction                                       
2) Electric and Hybrid Vehicles                                            
3) Systems of power and traction for vehicles 
lifting and handling equipment                                          
4) Emergency Storage for industrial automation                         
5) Systems for Renewable Energy Storage 


Model is specifically produced for MORELLO and to 
be used as traction battery of transporter carts. 
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Aliant is a registered trademark by Elsa Solutions  
 
 
Designed, Engineered and Assembled by 


ELSA Solutions srl 
Via Patarini 15 
40026 IMOLA (BO) – ITALY 
 
Assemblato in Italia 
 
Mail: 


info@go-aliant.com 
 
Web: 


www.go-aliant.com 
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Grazie per aver acquistato Aliant! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


- 
 
 
 
 
 
 
 
 
 
 
 
 
 


Thank you for purchasing Aliant! 
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1 Introduction


Figure 1 Photo of the frequency generator


The frequency generator HG 57500-C generates an AC current in a conductive loop 


for track guiding Automated Guided Vehicles (AGV). The board in Eurocard format 


hosts two independent generators with power amplifiers and a transformer for dc-de-


coupling. Therefore the loop current is separately adjustable and is set to a fixed out-


put level. Short circuit and circuit breaks will be detected and indicated by the LEDs 


on the front panel (see section 2.7 on page 7).


Figure 2 Functional principle: Track guidance system with frequency generator


Frequency Generator
HG 57500


Steering Antenna


Interpreter


Magnetic FieldGuide Wire







Frequency Generator (dual-channel) HG 57500-C

2 Frequency Generator (dual-channel)


2.1 Variants / Frequency Tuning


The frequency generator exists in different variants that can be distinguished by look-


ing at the next to last position in the product number, e.g. HG 57500YD. For all variants 


the frequencies of the generators 1 and 2 can be selected either via two internal HEX 


switches on the front plate or externally via the frequency select pins of the 32 pin con-


nector (see Table 6 on page 13).


NOTE! When using the internal HEX switch the frequency select inputs 


have to be set to 0, when using the frequency select inputs the 


HEX switches have to be turned to 0.


The levels for these inputs are defined as follows (the input impedance is 


approx.10 kOhm):


- log. 0/Zero 0 Volt or open


- log. 1/One approx. 24 Volt


HEX 
Switch


Freq. Sel. Inputs Frequency [Hz]


F8 F4 F2 F1 57500PD 57500RD 57500SD 57500UD 57500VD 57500WD 57500XD 57500YD 57500ZD


0 0 0 0 0 2412 0 4700 5500 5500 4096 4000 1 1


1 0 0 0 1 3108 5000 5100 6250 6250 6554 6000 5000 5000


2 0 0 1 0 4040 5710 5500 7000 7000 10923 8000 5100 5100


3 0 0 1 1 5213 6670 5700 8400 8400 16384 10000 5200 5200


4 0 1 0 0 6216 8000 6300 10100 10100 26214 16000 5700 5700


5 0 1 0 1 5000 8890 7000 12200 12200 16000 26000 6000 6000


6 0 1 1 0 5100 10000 7800 15200 15200 17000 4700 6300 6300


7 0 1 1 1 5700 11430 8400 18100 5700 18000 5100 6500 6500


8 1 0 0 0 6000 13300 9000 22600 7000 19000 5700 7000 7000


9 1 0 0 1 6300 16000 10000 26700 7500 20000 7000 7500 7500


A 1 0 1 0 7000 20000 10100 8333 7800 21000 7500 7800 7800


B 1 0 1 1 7800 0 12000 26700 8000 22000 7800 8000 8000


C 1 1 0 0 8000 0 12200 26700 8500 23000 8000 8500 8500


D 1 1 0 1 9000 0 15200 26700 9000 24000 8500 9000 9000


E 1 1 1 0 10000 0 18100 26700 9500 25000 9000 9500 9500


F 1 1 1 1 12000 0 26700 22600 10000 26000 9500 10000 10000


Loop current long [mA] 100 100 100 100 100 100 100 30 100


Loop current short [mA] 200 200 200 200 200 200 200 50 200


Table 1 Variants / frequency selection
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2.2 Jumper


On the circuit board of the generator there are two jumpers that have the fol-


lowing functions:


Figure 3 Position of the jumpers


2.2.1 Jumper J3 (Generator 1)


Via Pin 12a and 18a of the 32-pin connector the current 


of generator 1 can be measured (1  resistance)


Via Pin 18a generator 1 can be externally switched off


2.2.2 Jumper J2 (Generator 2)


Via Pin 12c and 18c of the 32-pin connector the current 


of generator 2 can be measured (1  resistance)


Via Pin 18c generator 2 can be externally switched off


2.3 Synchronization


If both generators on one card are set to the same frequency then the frequencies are 


generated synchronously and in phase.


2.4 Loop Current and Impedance


Long loop: Impedance 0 to 100 Ohm
Short loop: Impedance    0 to 30 Ohm


In short loops the loop current may be up to 200 mAeff. For long loops the maximum 


current amounts to 100 mAeff. The distinction between long and short loops does not 


refer to the actual length but to the selected connectors.


For loop currents up to 100 mAeff loops of any length up to an impedance of 100 Ohm 


can be connected to the outputs „Loop closure long“ and „Loop start“.


For currents higher than 100 mAeff the outputs „Loop closure short“ and „Loop start“ 


are to be used. In this case the maximum impedance for a current of 200 mAeff is 


30 Ohm. 


For load impedances higher than 100 Ohm the inductive reactive component can be 


balanced by a capacitor which has to be assembled on the board. In this case the 


loop must be connected to the output „loop closure long balanced“. The capacity of 


the capacitor has to be determined separately for each application. 


Jumper J3


Jumper J2


Front plate


32-pin connector


1
1


1
1
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2.5 Front Panel Elements / LEDs


Figure 4 Front panel HG 57500-C


LED 24V Shows operating voltage


LED Z<Zmin Short circuit or load impedance too low (generator 1/2)


LED O.K. Correct load impedance (generator 1/2)


LED Z>Zmax Breach of wire or load impedance too high (generator 1/2)


F1, F2 Frequency selection (generator 1/2)


Strom 1, 2 Loop current adjustment via potentiometers (generator 1/2)


Mon.1, 2 Test sockets for loop current adjustment (generator 1/2)


2.6 Loop Current Adjustment


An AC voltage measuring unit is to be connected to each test socket on the front pan-


el. This measures the voltage drop of the conductor current over a 1 Ohm resistance. 


Therefore the device has to have an AC range from 0 to 200 mV for currents to be set 


from 0 to 200 mA and a frequency range higher than 10 kHz. The current can be ad-


justed separately at the corresponding spindle potentiometer for each generator with 


a small screw driver.


2.7 Short Circuit or Loop Breakage 


Low load impedances are indicated by the red LED „Z< Zmin. Contact resistances in 


terminal boxes add to the overall impedance in such a way that short circuits within 


the application may not be detected. High load impedances will be detected as an 


interruption and are indicated by the red LED „Z>Zmax“. Within the normal load range 


the green LED shows „O.K.“. The detection area depends on the outputs selected as 


well as on the current adjusted.


Load impedance range for connections to the loop closure:


LED short (I = 200 mA) long (I = 100 mA)


LED Z<Zmin -------------------- 0 to 3 Ohm


LED O.K. 1 to 30 Ohm 3 to100 Ohm


LED Z>Zmax > 30 Ohm > 100 Ohm


Table 2 Load impedance ranges
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2.8 Stacking


The frequency generator is capable of stacking, that means that both generators can 


be connected in series. The precondition is that both generators are set to the same 


frequency. With stacking a loop can be fed with double impedance.


Please follow the sequence shown below when using stacking:


Figure 5 Stacking (example)


1. Set both generators to the same frequency.


2. Set both generators to the same current with the same load.


3. Connect the generators in series (connect loop start gener-


ator 1 to loop end generator 2 long, long compensated or 


short).


4. Close the loop by connecting the remaining pins loop start 


generator 2 and loop end generator 1 long, long compen-


sated or short..
While doing so loop ends long and short may not be 


mixed, long and long compensated may be mixed.


5. The output voltage of the stacked arrangement can be between 2 and 23 Veff for 


the connection „loop long“ and between 1 and 12 Veff for the connection „loop 


short“. In these areas the green OK LEDs are lit for both generators inde-


pendently from the set current.


Generator 1


Generator 2


HG 57500


long compensated


long compensated


long


long


short


short


start


start

English, Revision 04, Date: 05.11.2015 8







Optional Accessory HG 57500-C

3 Optional Accessory


3.1 Racks HG 93160-A and HG 93161-A


The 19“ rack (Backplane) HG 93160-A is capable of holding a power supply unit


type Vero PK 120 24V / 5A and a maximum of five dual-track guidance generators type 


HG 57500. Rack HG 93161-A on the other side provides no power supply unit as it 


is fed by 24 V DC. Of the rack HG 93161-A two versions are available able to carry 5 


resp. 3 HG 57500. On the backplanes of all racks connectors for power supply and all 


connectors required for the track guidance loops are available as listed below.


3.2 Terminal Connection Plan


3.2.1 LEDs on the Backplane


The red LEDs on the terminal blocks indicate if the particular generator outputs a sig-


nal (LED off) or if no signal is output (LED on). This is also an indication of the remote 


off function.


Supply Voltage


HG 93160-A HG 93161-A


Terminal Function Terminal Function


L Phase 230 V AC — 0 V DC


N Neutral conductor + +24 V DC


PE PE conductor


Table 3 Supply connections HG 93160-A/HG 93161-A


Generator connection (10-times per rack)


Terminal Function


1 Fault signaling output, Relay Changer: opening contact


2 Fault signaling output, Relay Changer: middle contact


3 Fault signaling output, Relay Changer: closing contact


4 Remote off, input: + 24 V DC —> generator off


5 Remote off, input: ground


6 Guidance loop: end


7 Guidance loop: start — short (50 / 200 mA)


8 Guidance loop: start — long (30/100 mA)


Table 4 Generator connections HG 93160-A/HG 93161ZA
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3.2.2 Labeling of Terminal Blocks 


Example for the labeling of terminal blocks:


G2-1 The first number indicates the slot 2 of the rack, the second num-


ber the generator 1 of this slot.


3.3 Dimensions HG 93160-A


Figure 6 Drawing of rack HG 93160-A with dimensions
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3.4 Dimensions HG 93161-A


The rack HG 93161-A is available in two variants whose dimensions are shown below:


1. Variant HG 93161YA for 3 HG 57500


2. Variant HG 93161ZA for 5 HG 57500


3.4.1 HG 93161YA (for 3 HG 57500)


Figure 7 Drawing of rack HG 93160YA (3 HG 57500) with dimensions
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3.4.2 HG 93161ZA (for 5 HG 57500)


Figure 8 Drawing of rack HG 93161ZA (for 5 HG 57500) with dimensions
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4 Appendix


A Technical Data


B Connector allocation according to DIN 41612 Construction 
C, 32-pin, AC assembled


Technical Data Frequency Generator


Supply voltage 24 V ±5 %


Current consumption Less than 0,3 A both channels loaded


Load impedance 0 to 100 Ohm on 100 mA connector long
0 to 30 Ohm on 200 mA connector short


Output current max. 100 mA connector long,
max. 200 mA connector short


Environmental tempera-
ture


- Operation: 0 to 50 oC


- Storage: 0 to 70 oC


Output frequency See frequency tuning in Table 1 on page 5, upon 
request user-defined within the range of 4 to 26 
kHz, resolution 1 Hz


Frequency deviation better than 0,02 % crystal controlled


Table 5 Technical Data


Generator 1 Generator 2 Function


2a, 4a 2c, 4c  Loop end long — less than 100 Ohm up to 100 mA


6a, 8a, 10a 6c, 8c, 10c  Loop end short — less than 30 Ohm up to 200 mA


12a 12c  Loop start


14a, 16a 14c, 16c  Loop end long — compensated


18a 18c  Adjustable via jumper (see section 2.2 on page 6)


20a 20c  Ground Supply


22a 22c  +24V Supply


24a 24c Frequency Selection 8


26a 26c Frequency Selection 4


28a 28c Frequency Selection 2


30a 30c Frequency Selection 1


32a 32c Fault Signalling Output


Table 6 Connector allocation Generator 1 and 2 
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7 Handbook Basics


In documentations of Götting KG the following symbols and assignments were used 


at the time of printing this manual:


 Security advices have the following symbols, depending on the emphasis and the 


degree of exposure:


NOTE!  


ATTENTION!


CAUTION!


WARNING!


 Continuative information and tips are identified as follows:


Tip!


 Program texts and variables are highlighted by using the font ’Courier’.


 Whenever input of key combinations is required for the operation of programs, the 


corresponding eys are ighlighted (in Götting KG programs it is usually possi-


ble to use small and capitalized characters equally).


 Sections, figures and tables are automatically numbered consecutively through-


out the entire document. In addition, each document has an index listed behind 


the front page, including pages and - whenever the document has more than 10 


pages - following the actual system description a figure and table index in the 


back. In certain cases (for long and/or complicated documents) a subject index is 


added.


 Each document provides a table block with meta information on the front page, 


indicating the system designer, author, revision and date of issue. In addition, the 


information regarding revision and date of issue are included within the footer of 


each page, enabling the exact allocation of the information with a date and cer-


tain a system revision.


 Online-Version (PDF) and printed manual are generated from the same source. 


Due to the consistent use of Adobe FrameMaker for the generation of documenta-


tion, all directory entries (including page numbers and subject index) and cross 


references in the PDF file can be clicked on with the mouse and will lead to the 


corresponding linked contents.
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8 Copyright and Terms of Liability


8.1 Copyright


This manual is protected by copyright. All rights reserved. Violations are subject to pe-


nal legislation of the Copyright.


8.2 Exclusion of Liability


Any information given is to be understood as system description only, but is not to be 


taken as guaranteed features. Any values are reference values. The product charac-


teristics are only valid if the systems are used according to the description.


This instruction manual has been drawn up to the best of our knowledge. Installation, 


setup and operation of the device will be on the customer’s own risk. Liability for con-


sequential defects is excluded. We reserve the right for changes encouraging techni-


cal improvements. We also reserve the right to change the contents of this manual 


without having to give notice to any third party.


8.3 Trade Marks and Company Names


Unless stated otherwise, the herein mentioned logos and product names are legally 


protected trade marks of Götting KG. All third party product or company names may 


be trade marks or registered trade marks of the corresponding companies.
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Data sheet 6GK5722-1FC00-0AB0


product type designation W722-1 RJ45 (USA)
IWLAN client, SCALANCE W722-1, RJ45, 1 radio, 1 R-SMA antenna port, 
iFeatures support IEEE 802.11a/b/g/h/n, 2.4/5 GHz, gross data rate 150 
Mbps, 1x RJ45 max. 100 Mbps, 24 V DC, joint block, IP20, 0... +55 °C, 
WPA2/802.11i/e, observe national approvals! CERT ID: ELN-W1-RJ-E1, 
FCC ID: LYHELN1V1, scope of delivery: manuals on CD-ROM, 
German/English, 1x joint block; only for operation in the USA.


transfer rate
transfer rate


● with WLAN / maximum 150 Mbit/s
● for Industrial Ethernet 10, 100 Mbit/s


transfer rate / for Industrial Ethernet
● minimum 10 Mbit/s
● maximum 100 Mbit/s


interfaces
number of electrical connections


● for network components or terminal equipment 1
● for power supply 1
● for redundant voltage supply 0


type of electrical connection
● for network components or terminal equipment RJ45 socket
● for power supply 3-pole screw terminal


design of the removable storage
● C-PLUG No
● KEY-PLUG No


memory
design of the removable storage


● C-PLUG No
● KEY-PLUG No


interfaces / wireless
number of radio cards / permanently installed 1
number of electrical connections / for external antenna(s) 1
type of electrical connection / for external antenna(s) R-SMA (socket)
product feature / external antenna can be mounted 
directly on device


Yes


supply voltage, current consumption, power loss
type of voltage / of the supply voltage DC
consumed current


● at DC / at 24 V / typical 0.15 A
power loss [W]


● at DC / at 24 V / typical 3.6 W
supply voltage / 1


● from terminal block 19.2 V
supply voltage / 2
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● from terminal block 28.8 V
ambient conditions


ambient temperature
● during operation 0 ... 55 °C
● during storage -40 ... +85 °C
● during transport -40 ... +85 °C


relative humidity / at 25 °C / without condensation / during 
operation / maximum


95 %


ambient condition / for operation When used under hazardous conditions (Zone 2), the SCALANCE 
W761-1 RJ45 or W72x-1 RJ45 product must be installed in an 
enclosure. To comply with EN 50021, this enclosure must meet the 
requirements of at least IP 54 in compliance with EN 60529.


protection class IP IP20
design, dimensions and weights


width 50 mm
height 114 mm
depth 74 mm
width / of the enclosure / without antenna 50 mm
height / of the enclosure / without antenna 114 mm
depth / of the enclosure / without antenna 74 mm
net weight 0.13 kg
fastening method


● S7-300 rail mounting No
● S7-1500 rail mounting No
● 35 mm top hat DIN rail mounting Yes
● wall mounting No


radio frequencies
operating frequency


● for WLAN in 2.4 GHz frequency band 2.41 ... 2.48 GHz; depending on the country approvals
● for WLAN in 5 GHz frequency band 4.9 ... 5.8 GHz; depending on the country approvals


product features, product functions, product components / general
product function / Access Point Mode No
product function / client Mode Yes
product function


● iPCF client Yes
● iPCF-MC client Yes


number of iPCF-capable radio modules 1
product function / iPRP Yes


product functions / management, configuration, engineering
number of manageable IP addresses / in client 4
product function


● CLI Yes
● web-based management Yes
● MIB support Yes
● TRAPs via email Yes
● configuration with STEP 7 Yes
● configuration with STEP 7 in the TIA Portal Yes
● WDS No


protocol / is supported
● Address Resolution Protocol (ARP) Yes
● ICMP Yes
● Telnet Yes
● HTTP Yes
● HTTPS Yes
● TFTP Yes
● DCP Yes
● LLDP No


identification & maintenance function
● I&M0 - device-specific information Yes
● I&M1 – higher level designation/location designation Yes
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product functions / diagnostics
product function


● PROFINET IO diagnosis Yes
● link check No
● connection monitoring IP-Alive No
● SysLog Yes


protocol / is supported
● SNMP v1 Yes
● SNMP v2 Yes
● SNMP v3 Yes


product functions / VLAN
product function


● function VLAN with IWLAN No
product functions / DHCP


product function
● DHCP client Yes
● DHCP server Yes
● DHCP Option 82 Yes


product functions / redundancy
protocol / is supported


● STP/RSTP Yes
● MSTP Yes
● RSTP Yes


product functions / security
product function


● ACL - MAC-based Yes
● management security, ACL-IP based Yes
● IEEE 802.1x (radius) Yes
● NAT/NAPT Yes
● access protection according to IEEE802.11i Yes
● WPA/WPA2 Yes
● TKIP/AES Yes


protocol / is supported
● SSH Yes
● RADIUS Yes


product functions / time
protocol / is supported


● NTP Yes
● SNTP Yes
● SIMATIC time synchronization (SIMATIC Time) Yes


standards, specifications, approvals
standard


● for FM FM 3611: Class I, Division 2, Groups A,B,C,D, T4 / Class 1, Zone 2, 
Group IIC, T4


● for safety / from CSA and UL UL 60950-1, CSA C22.2 No. 60950-1
certificate of suitability


● EC Declaration of Conformity Yes
● CE marking Yes
● C-Tick Yes
● E1 approval No
● railway application in accordance with EN 50155 No
● NEMA TS2 No
● IEC 61375 No
● IEC 61850-3 No
● NEMA4X No
● Power-over-Ethernet according IEEE802.3at for 
type 1 and IEEE802.3af


No


● Power-over-Ethernet according to IEEE802.3at for 
type 2


No


standard for wireless communication
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● IEEE 802.11a Yes
● IEEE 802.11b Yes
● IEEE 802.11e Yes
● IEEE 802.11g Yes
● IEEE 802.11h Yes
● IEEE 802.11i Yes
● IEEE 802.11n Yes


wireless approval You will find the current list of countries at: 
www.siemens.de/funkzulassungen


standards, specifications, approvals / marine classification
Marine classification association


● American Bureau of Shipping Europe Ltd. (ABS) No
● French marine classification society (BV) No
● DNV GL No
● Korean Register of Shipping (KRS) No
● Lloyds Register of Shipping (LRS) No
● Nippon Kaiji Kyokai (NK) No
● Polski Rejestr Statkow (PRS) No
● Royal Institution of Naval Architects (RINA) No


standards, specifications, approvals / hazardous environments
standard / for hazardous zone EN 60079-15:2005, EN 60079-0:2006, II 3 G Ex nA II T4 KEMA 07 


ATEX 0145X
certificate of suitability / CCC / for hazardous zone 
according to GB standard


Yes


accessories
accessories 24 V DC screw terminal included in scope of delivery


further information / internet-Links
Internet-Link


● to website: TIA Selection Tool http://www.siemens.com/tia-selection-tool
● to web page: selection aid TIA Selection Tool http://www.siemens.com/tia-selection-tool
● to the website: IWLAN http://www.siemens.com/iwlan
● to website: Industry Mall https://mall.industry.siemens.com
● to website: Information and Download Center http://www.siemens.com/industry/infocenter
● to website: Image database http://automation.siemens.com/bilddb
● to website: CAx-Download-Manager http://www.siemens.com/cax
● to website: Industry Online Support https://support.industry.siemens.com


security information
security information Siemens provides products and solutions with industrial security 


functions that support the secure operation of plants, solutions, 
machines, equipment and/or networks. They are important components 
in a holistic industrial security concept. With this in mind, Siemens’ 
products and solutions undergo continuous development. Siemens 
recommends strongly that you regularly check for product updates. For 
the secure operation of Siemens products and solutions, it is necessary 
to take suitable preventive action(e.g. cell protection concept) and 
integrate each component into a holistic, state-of-the-art industrial 
security concept. Third-party products that may be in use should also be 
considered. For more information about industrial security, visit 
http://www.siemens.com/industrialsecurity. To stay informed about 
product updates as they occur, sign up for a product-specific newsletter. 
For more information, visit http://support.automation.siemens.com. 
(V3.4)


last modified: 7/1/2021
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Data sheet 6GK5778-1GY00-0AB0


product type designation W778-1 M12 (USA)
IWLAN Access Point, SCALANCE W778-1 M12, 1 radio, 2 N-CON antenna 
port, iFeatures support via KEY-PLUG, IEEE 802.11a/b/g/h/n, 2.4/5 GHz, 
gross data rate 300 Mbps, 2x M12 max. 100 Mbps, PoE integrated 2-port 
switch, redundant 24 V DC, M12 A-coded IP65, -30... 65°C, plug slot 
WPA2/802.11i/e, observe national approvals! CERT ID: MSN65-W1-M12-
E2 FCC ID: LYHMSN65V1 scope of delivery: manuals on CD-ROM, 
German/English; M12 sealing caps, for operation in the USA.


transfer rate
transfer rate


● with WLAN / maximum 300 Mbit/s
● for Industrial Ethernet 10, 100 Mbit/s


transfer rate / for Industrial Ethernet
● minimum 10 Mbit/s
● maximum 100 Mbit/s


interfaces
number of electrical connections


● for network components or terminal equipment 2
● for power supply 1
● for redundant voltage supply 1


type of electrical connection
● for network components or terminal equipment M12 interface (4-pole, D-coded), PoE
● for power supply M12 interface (4-pole, A-coded)


design of the removable storage
● C-PLUG Yes
● KEY-PLUG Yes


memory
design of the removable storage


● C-PLUG Yes
● KEY-PLUG Yes


interfaces / wireless
number of radio cards / permanently installed 1
transmission mode / for multiple input multiple output 
(MIMO)


2x2


number of spatial streams 2
number of electrical connections / for external antenna(s) 2
type of electrical connection / for external antenna(s) N-Connect (socket)
product feature / external antenna can be mounted 
directly on device


Yes


supply voltage, current consumption, power loss
type of voltage / of the supply voltage DC
supply voltage


● from Power-over-Ethernet according to IEEE802.3at 
for type 1 and IEEE802.3af


48 V


consumed current
● at DC / at 24 V / typical 0.25 A
● with Power-over-Ethernet according to IEEE802.3at 0.125 A
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for type 1 and IEEE802.3af / typical
power loss [W]


● at DC / at 24 V / typical 6 W
● with Power-over-Ethernet according to IEEE802.3at 
for type 1 and IEEE802.3af / typical


6 W


supply voltage / 1
● from M12 Power Connector (A-coded) for redundant 
power supply


16.8 V


supply voltage / 2
● from M12 Power Connector (A-coded) for redundant 
power supply


31.2 V


ambient conditions
ambient temperature


● during operation -20 ... +60 °C
● during storage -40 ... +85 °C
● during transport -40 ... +85 °C


relative humidity / at 25 °C / without condensation / during 
operation / maximum


95 %


ambient condition / for operation When used under hazardous conditions (Zone 2), the SCALANCE 
W778-1 M12 or W738-1 M12 product must be installed in an housing 
with at least IP54 degree of protection according to EN 60529 within the 
scope of EN 50021.


protection class IP IP65
design, dimensions and weights


width 140 mm
height 160 mm
depth 45 mm
width / of the enclosure / without antenna 140 mm
height / of the enclosure / without antenna 149 mm
depth / of the enclosure / without antenna 45 mm
net weight 0.95 kg
fastening method 35 mm DIN rail mounting only per accessories


● S7-300 rail mounting No
● S7-1500 rail mounting No
● 35 mm top hat DIN rail mounting Yes
● wall mounting Yes


radio frequencies
operating frequency


● for WLAN in 2.4 GHz frequency band 2.41 ... 2.48 GHz; depending on the country approvals
● for WLAN in 5 GHz frequency band 4.9 ... 5.8 GHz; depending on the country approvals


product features, product functions, product components / general
product function / Access Point Mode Yes
product function / client Mode Yes
number of SSIDs 4
product function


● iPCF Access Point Yes; Only in combination with the 'KEY-PLUG W780 iFeatures'
● iPCF client Yes; Only in combination with the 'KEY-PLUG W780 iFeatures' or 'KEY-


PLUG W740 iFeatures'
● iPCF-MC Access Point No
● iPCF-MC client Yes; Only in combination with 'KEY-PLUG W780 iFeatures' or 'KEY-


PLUG W740 iFeatures'
number of iPCF-capable radio modules 1
product function / iREF Yes; Only in combination with the 'KEY-PLUG W780 iFeatures' or 'KEY-


PLUG W740 iFeatures'
number of iREF-capable radio modules 1
product function / iPRP Yes; In combination with the 'KEY-PLUG W780 iFeatures' only


product functions / management, configuration, engineering
number of manageable IP addresses / in client 8
product function


● CLI Yes
● web-based management Yes
● MIB support Yes
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● TRAPs via email Yes
● configuration with STEP 7 Yes
● configuration with STEP 7 in the TIA Portal Yes
● operation with IWLAN controller No
● operation with Enterasys WLAN controller No
● forced roaming on IP down with IWLAN Yes
● forced roaming on link down with IWLAN Yes
● WDS Yes


protocol / is supported
● Address Resolution Protocol (ARP) Yes
● ICMP Yes
● Telnet Yes
● HTTP Yes
● HTTPS Yes
● TFTP Yes
● DCP Yes
● LLDP Yes


identification & maintenance function
● I&M0 - device-specific information Yes
● I&M1 – higher level designation/location designation Yes


product functions / diagnostics
product function


● PROFINET IO diagnosis Yes
● link check No
● connection monitoring IP-Alive No
● localization via Aeroscout Yes
● SysLog Yes


protocol / is supported
● SNMP v1 Yes
● SNMP v2 Yes
● SNMP v3 Yes


product functions / VLAN
product function


● function VLAN with IWLAN Yes
product functions / DHCP


product function
● DHCP client Yes
● DHCP server Yes
● DHCP Option 82 Yes


product functions / redundancy
protocol / is supported


● STP/RSTP Yes
● MSTP Yes
● RSTP Yes


product functions / security
product function


● ACL - MAC-based Yes
● management security, ACL-IP based Yes
● IEEE 802.1x (radius) Yes
● NAT/NAPT Yes
● access protection according to IEEE802.11i Yes
● WPA/WPA2 Yes
● TKIP/AES Yes


protocol / is supported
● SSH Yes
● RADIUS Yes


product functions / time
protocol / is supported


● NTP Yes
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● SNTP Yes
● SIMATIC time synchronization (SIMATIC Time) Yes


standards, specifications, approvals
standard


● for FM FM 3611: Class I, Division 2, Groups A,B,C,D, T4 / Class 1, Zone 2, 
Group IIC, T4


● for safety / from CSA and UL UL 60950-1, CSA C22.2 No. 60950-1
certificate of suitability


● EC Declaration of Conformity Yes
● CE marking Yes
● C-Tick Yes
● E1 approval Yes
● railway application in accordance with EN 50155 No
● railway application in accordance with EN 50121-4 No
● NEMA TS2 No
● IEC 61375 No
● IEC 61850-3 No
● NEMA4X No
● Power-over-Ethernet according IEEE802.3at for 
type 1 and IEEE802.3af


Yes


● Power-over-Ethernet according to IEEE802.3at for 
type 2


Yes


standard for wireless communication
● IEEE 802.11a Yes
● IEEE 802.11b Yes
● IEEE 802.11e Yes
● IEEE 802.11g Yes
● IEEE 802.11h Yes
● IEEE 802.11i Yes
● IEEE 802.11n Yes


wireless approval You will find the current list of countries at: 
www.siemens.de/funkzulassungen


standards, specifications, approvals / marine classification
Marine classification association


● American Bureau of Shipping Europe Ltd. (ABS) Yes
● French marine classification society (BV) Yes
● DNV GL Yes
● Korean Register of Shipping (KRS) Yes
● Lloyds Register of Shipping (LRS) Yes
● Nippon Kaiji Kyokai (NK) Yes
● Polski Rejestr Statkow (PRS) Yes
● Royal Institution of Naval Architects (RINA) Yes


standards, specifications, approvals / hazardous environments
standard / for hazardous zone EN 60079-15:2005, EN 60079-0:2006, II 3 G Ex nA II T4 KEMA 07 


ATEX 0145X
● from CSA and UL ANSI/ISA 12.12.01-2013, CAN/CSA C22.2 No.213-M1987, CL. 1, Div. 


2, GP. A,B,C,D, T4 / CL. 1, Zone 2, GP IIC
certificate of suitability / CCC / for hazardous zone 
according to GB standard


Yes


further information / internet-Links
Internet-Link


● to website: TIA Selection Tool http://www.siemens.com/tia-selection-tool
● to web page: selection aid TIA Selection Tool http://www.siemens.com/tia-selection-tool
● to the website: IWLAN http://www.siemens.com/iwlan
● to website: Industry Mall https://mall.industry.siemens.com
● to website: Information and Download Center http://www.siemens.com/industry/infocenter
● to website: Image database http://automation.siemens.com/bilddb
● to website: CAx-Download-Manager http://www.siemens.com/cax
● to website: Industry Online Support https://support.industry.siemens.com


security information
Siemens provides products and solutions with industrial security security information
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functions that support the secure operation of plants, solutions, 
machines, equipment and/or networks. They are important components 
in a holistic industrial security concept. With this in mind, Siemens’ 
products and solutions undergo continuous development. Siemens 
recommends strongly that you regularly check for product updates. For 
the secure operation of Siemens products and solutions, it is necessary 
to take suitable preventive action(e.g. cell protection concept) and 
integrate each component into a holistic, state-of-the-art industrial 
security concept. Third-party products that may be in use should also be 
considered. For more information about industrial security, visit 
http://www.siemens.com/industrialsecurity. To stay informed about 
product updates as they occur, sign up for a product-specific newsletter. 
For more information, visit http://support.automation.siemens.com. 
(V3.4)


last modified: 7/1/2021
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OVERVIEW
Curtis 1232E/SE, 1234E/SE, 1236E/SE, and 1238E AC induction motor 
controllers deliver the smooth power and flexibility that Curtis controllers are 
known for, while providing expanded features and enhanced diagnostic functions 
required to meet modern safety standards.  


These AC controllers contain two microprocessors. The primary micropro-
cessor runs an advanced field-oriented AC motor control while simultaneously 
running VCL software in an embedded logic controller. The second microprocessor 
continuously monitors the operation of the system, redundantly measuring inputs, 
crosschecking results, and verifying critical timing and operations. 


VCL (Vehicle Control Language) is an innovative software programming 
language developed by Curtis. Many electric vehicle functions are uniquely built 
into the VCL code, and additional functions can be OEM-controlled using VCL 
code. VCL opens new avenues of customization, product differentiation, and re-
sponsiveness to the market. 


The CANbus communications included in the these E and SE models, as 
well as in many other Curtis products, allow these AC induction motor controllers 
to be part of an efficient distributed system. Inputs and outputs can be optimally 
shared throughout the system, minimizing wiring and creating integrated functions 
that often reduce the cost of the system.


These Curtis E and SE controllers are the ideal solution for traction, hoist, 
dual drive, and other motor drive and vehicle control needs.  


1 
1 — OVERVIEW


Fig. 1 Curtis AC induction motor controllers: 
from left to right, models 1232SE, 1234E, 1236E, and 1238E. 
The E and SE models look similar, and share the same standard features.


Like all Curtis controllers, these E and SE models offer superior operator control 
of motor drive performance. Features include:


 High efficiency, field-oriented motor control algorithms


 Advanced Pulse Width Modulation technology for efficient use  
of battery voltage, low motor harmonics, low torque ripple, and minimized 
switching losses


 Extremely wide torque/speed range including full regeneration capability


 Smooth low speed control, including zero speed
More Features 
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 Adaptation of control algorithm to motor temperature variation for 
optimal performance and reduced motor heating  


 Real-time motor torque and power estimates available
 Power limiting maps allow performance customization for reduced motor 


heating and consistent performance over varying battery state-of-charge 
 Thermal cutback, warning, and automatic shutdown provide protection to 


motor and controller 
 Insulated metal substrate power base provides superior heat transfer for 


increased reliability
 Powerful operating system allows parallel processing of vehicle control 


tasks, motor control tasks, and user configurable programmable logic 
 A wide range of I/O can be applied wherever needed, for maximum distrib-


uted system control   
 Built-in Dual Drive software allows easy setup and control of typical du-


al-drive vehicles, without VCL 
 Internal battery-state-of-charge, hourmeter, and maintenance timers  
 CANopen compatible CANbus connection; other CANbus protocols can 


be custom configured through VCL 
 Field-programmable, with flash downloadable main operating code 
 Easily programmable through the Curtis 1313 handheld programmer and 


1314 PC Programming Station 
 Rugged sealed housing and connectors meet IP65 environmental sealing 


standards for use in harsh environments 
 SE controllers offer higher peak currents than their E counterparts, allow-


ing use of a physically smaller controller for a given load for easier installa-
tion in any vehicle 


 Compliance with new Machinery Directives 2006/42/EC and EN13849-1.


These E and SE controllers additionally offer:
 Form – Fit – Function replacement for previous generation  


Curtis AC controllers 
 Twice the code space for OEM VCL programs, and  


over 2× faster VCL execution speed.


Getting the most out of your Curtis controller


Read and apply the information in this manual. The Installation/Wiring, Initial 
Setup, and Tuning Guide sections are critical to proper operation of your con-
troller. For technical support, contact the Curtis distributor where you obtained 
your controller or the Curtis sales-support office in your region.


1 — OVERVIEW
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2 — INSTALLATION & WIRING


2 


Fig. 2a Mounting dimensions, 
Curtis 1232E and 1232SE 
motor controllers.


Note: The SE has a thicker base.
Dimensions in millimeters.


INSTALLATION AND WIRING


MOUNTING THE CONTROLLER


The outline and mounting hole dimensions for the 1232E/SE controller are shown in 
Figure 2a, for the 1234E/SE controller in Figure 2b, and for the 1236E/SE and 1238E  
controllers in Figure 2c. When an Ampseal plug housing is mated with the 35-pin 
logic receptacle, these controllers meet the IP65 requirements for environmental 
protection against dust and water. Nevertheless, in order to prevent external 
corrosion and leakage paths from developing, the mounting location should be 
carefully chosen to keep the controller as clean and dry as possible.    


It is recommended that the controller be fastened to a clean, flat metal surface 
with four 6 mm (1/4") diameter bolts, using the holes provided. A thermal joint 
compound can be used to improve heat conduction from the controller heatsink 
to the mounting surface. Additional heatsinking or fan cooling may be necessary 
to meet the desired continuous ratings.
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Fig. 2b Mounting dimensions,  
Curtis 1234E and 1234SE 
motor controllers.


Note: The SE has a thicker base and taller terminals.
Dimensions in millimeters.


Working on electrical systems is potentially dangerous. Protect yourself against uncon-
trolled operation, high current arcs, and outgassing from lead acid batteries:


UNCONTROLLED OPERATION — Some conditions could cause the motor to run out of control. 
Disconnect the motor or jack up the vehicle and get the drive wheels off the ground before 
attempting any work on the motor control circuitry. 


HIGH CURRENT ARCS — Batteries can supply very high power, and arcing can occur if they 
are short circuited. Always open the battery circuit before working on the motor control 
circuit. Wear safety glasses, and use properly insulated tools to prevent shorts.


LEAD ACID BATTERIES — Charging or discharging generates hydrogen gas, which can build 
up in and around the batteries. Follow the battery manufacturer’s safety recommenda-
tions. Wear safety glasses.


C A U T I O N
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Fig. 2c Mounting dimensions, 
 Curtis 1236E/SE and 1238E 
motor controllers.


Dimensions in millimeters.


You will need to take steps during the design and development of your end 
product to ensure that its EMC performance complies with applicable regulations; 
suggestions are presented in Appendix A.


These controllers contain ESD-sensitive components. Use appropriate 
precautions in connecting, disconnecting, and handling the controller. See instal-
lation suggestions in Appendix A for protecting the controller from ESD damage.


2 — INSTALLATION & WIRING
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2 — INSTALLATION & WIRING: High Current Connections


HIGH CURRENT CONNECTIONS 


There are five high-current terminals, identified on the controller housing as B+, 
, U, V, and W. 


Table 1 High Current Connections
 TERMINAL FUNCTION  
 B+ Positive battery to controller.


  Negative battery to controller.


 U Motor phase U.


 V Motor phase V. 


 W Motor phase W.


Lug assembly: 1232E/SE and 1234E/SE models


Five aluminum M6 terminals are provided. Lugs should be installed as follows, 
using M6 bolts sized to provide proper engagement (see diagram): 


• Place the lug on top of the aluminum terminal, followed by a 
high-load safety washer with its convex side on top. The washer 
should be a SCHNORR 416320, or equivalent.


• If two lugs are used on the same terminal, stack them so the 
lug carrying the least current is on top.


• Tighten the assembly to 10.2 ±1.1 N·m (90 ±10 in-lbs).


M6 BOLT


HIGH LOAD
SAFETY WASHER


LUG


M6 TERMINAL


SECTION VIEW
1232E/SE, 1234E


EXPLODED VIEW


10 mm MIN
DEPTH


18 mm MAX
DEPTH


SECTION VIEW
1234SE


11.75 mm MIN
DEPTH


19.75 mm MAX
DEPTH


1234SE 
has larger 
terminal
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High current wiring recommendations: all models


Battery cables (B+, )


These two cables should be run close to each other between the controller and 
the battery. Use high quality copper lugs and observe the recommended torque 
ratings. For best noise immunity the cables should not run across the center section 
of the controller. With multiple high current controllers, use a star ground from 
the battery  terminal.  


Motor wiring (U, V, W)


The three phase wires should be close to the same length and bundled together as 
they run between the controller and the motor. The cable lengths should be kept 
as short as possible. Use high quality copper lugs and observe the recommended 
torque ratings. For best noise immunity the motor cables should not run across 
the center section of the controller. In applications that seek the lowest possible 
emissions, a shield can be placed around the bundled motor cables and connect-
ed to the  terminal at the controller. Typical installations will readily pass the 
emissions standards without a shield. Low current signal wires should not be run 
parallel to the motor cables. When necessary they should cross the motor cables 
at a right angle to minimize noise coupling.


Lug assembly: 1236E/SE and 1238E models


Five M8 terminals are provided. Lugs should be installed as follows, using M8 
bolts sized to provide proper engagement (see diagram): 


• Place the lug on top of the terminal, followed by a safety washer 
with its convex side on top. The washer should be a SCHNORR 
700800, or equivalent.


• If two lugs are used on the same terminal, stack them so the 
lug carrying the least current is on top.


• Tighten the assembly to 9.6 ±0.9 N·m (85 ±8 in-lbs).


2 — INSTALLATION & WIRING: High Current Connections


M8 BOLT
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LUG
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SECTION VIEW EXPLODED VIEW


7.5 mm MIN DEPTH


13.75 mm MAX DEPTH


8 Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 26


1  M A R C H  2 0 1 6


LOW CURRENT CONNECTIONS


All low power connections are made through a single 35-pin AMPSEAL con-
nector. The mating plug housing is AMP p/n 776164-1 and the contact pins are 
AMP p/n 770520-3. The connector will accept 20 to 16 AWG wire with a 1.7 
to 2.7mm diameter thin-wall insulation. 


The 35 individual pins are characterized in Table 2.


2 — INSTALLATION & WIRING: Low Current Connections


13


24


1


23


35


12


J1


Low current wiring recommendations


Motor encoder (Pins 31, 32)


All four encoder wires should be bundled together as they run between the motor 
and controller logic connector. These can often be run with the rest of the low 
current wiring harness. The encoder cables should not be run near the motor 
cables. In applications where this is necessary, shielded cable should be used with 
the ground shield connected to the I/O ground (pin 7) at only the controller side. 
In extreme applications, common mode filters (e.g. ferrite beads) could be used.


CANbus (Pins 21, 23, 34, 35)


It is recommended that the CAN wires be run as a twisted pair. However, many 
successful applications at 125 kBaud are run without twisting, simply using two 
lines bundled in with the rest of the low current wiring. CAN wiring should be kept 
away from the high current cables and cross them at right angles when necessary.


All other low current wiring


The remaining low current wiring should be run according to standard practices. 
Running low current wiring parallel to the high current wiring should always 
be avoided.
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2 — INSTALLATION & WIRING: Low Current Connections


* The related VCL columns are vital when writing VCL code (see Section 8). 
VCL “functions” are used to access the various I/Os; VCL “references” are 
predefined names for specific pins.


Table 2 Low Current Connections
     RELATED VCL*  
 PIN NAME DESCRIPTION FUNCTIONS   REFERENCES 
 1 KSI Keyswitch input.   Keyswitch_Voltage 
   Provides logic power for    
   the controller and power  
   for the coil drivers. 
 
 2 Prop. Driver Proportional driver.  Automate_PWM Sw_13
   This is a coil driver with Put_PWM PWM5
   current control capability  PD_Current
   typically used for a    PD_Output
   proportional valve on a   PD_Throttle 
   hydraulic manifold.   VCL_PD_Throttle 
   Can also be used as a    
   digital input.  


 3 Driver 4 Generic driver #4; can   Automate_PWM Sw_12
   also be used as a digital   Put_PWM PWM4
   input. Has low frequency    PWM4_Output
   PWM capabilities.  


 4 Driver 3 Generic driver #3; can  Automate_PWM Sw_11
   also be used as a digital  Put_PWM PWM3
   input. Has low frequency     PWM3_Output
   PWM capabilities. Typically  
   used for pump contactor.  


 5 Driver 2 Generic driver #2; can  Automate_PWM Sw_10
   also be used as a digital  Put_PWM PWM2
   input. Has low frequency     PWM2_Output
   PWM capabilities and a   
   slightly higher current
   rating.Typically used for  
   electromagnetic brake.


 6 Driver 1 Generic driver #1; can  Automate_PWM Sw_9
   also be used as a digital  Put_PWM PWM1
   input. Has low frequency Set_Interlock PWM1_Output
   PWM capabilities.  Clear_Interlock Interlock_State 
   Typically used for main   Main_State 
   contactor.


 7 I/O Ground Input and output ground  
   reference.


 8 Switch 2 Can be used as generic  Sw_2
  Analog 2 switch input #2 or as    Analog2_Input
   generic analog input #2.   Motor_Temperature 
   Typically used as the  
   motor temperature  
   analog input.   


 9 Switch 3 Generic switch input #3.  Sw_3  
   Typically used as the  
   interlock switch.


 10 Switch 4 Generic switch input #4.  Sw_4


 11 Switch 5 Generic switch input #5.  Sw_5
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 12 Switch 6 Generic switch input #6.  Sw_6


 13 Coil Return This is the coil return pin 
   (at B+ potential) for all 
   the contactor coils.


 14 Switch 16 Generic switch input #16.  Sw_16


 15 Throttle Pot High Pot high connection for 
   a 3-wire throttle pot.


 16 Throttle Pot Wiper Pot wiper connection for Setup_Pot Throttle_Pot
   the throttle pot. Setup_Pot_Faults 


 17 Pot2 Wiper Pot wiper connection for Setup_Pot Brake_Pot
   the brake pot. Setup_Pot_Faults 


 18 Pot Low Common pot low   Pot_Low_Output
   connection for the throttle   
   and brake pots.


 19 Digital Out 6 An On/Off output driver. Set_DigOut Sw_14
   Can also be used Clear_DigOut DigOut6
   as a digital input.  Dig6_Output


 20 Digital Out 7 An On/Off output driver  Set_DigOut Sw_15
   Can also be used  Clear_DigOut DigOut7
   as a digital input.   Dig7_Output


 21 CAN Term H High connection for the   
   CAN termination jumper.  


 22 Switch 7 Generic switch input #7.  Sw_7  
   Typically used as the  
   Forward switch.


 23 CANH CANbus high. Setup_CAN
    Setup_Mailbox 
    Send_Mailbox 
    etc.


 24 Switch 1 Can be used as generic   Sw_1
  Analog 1 switch input #1 or as  Analog1_Input  
   generic analog input #1.  
   Typically used for  
   emergency reverse switch  
   (if applicable).  


 25 +12V Out Unregulated low power  Ext_Supply_Current 
   +12V output.  


 26 +5V Out Regulated low power  5_Volts_Output
   +5V output.  Ext_Supply_Current
    
 27 Pot2 High Pot high connection for 
   a 3-wire brake pot.
  
 28 Serial TX Serial transmit line for  Setup_Serial
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Table 2 Low Current Connections, 
     RELATED VCL 
 PIN NAME DESCRIPTION FUNCTIONS   REFERENCES 
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2 — INSTALLATION & WIRING: Low Current Connections


Table 2 Low Current Connections, 
     RELATED VCL  
 PIN NAME DESCRIPTION FUNCTIONS   REFERENCES 


 29 Serial RX Serial receive line for  Setup_Serial


  
 30 Analog Output * Low power, low frequency Automate_PWM PWM6
   0–10V analog output. Put_PWM Analog_Output
  
 31 Encoder A Quadrature encoder   Motor_RPM
   input phase A.   MotorspeedA
  
 32 Encoder B Quadrature encoder   Motor_RPM
   input phase B.   MotorspeedB


 33 Switch 8 Generic switch input #8.  Sw_8  
   Typically used as the  
   Reverse switch.
 
 34 CAN Term L Low connection for the 
   CANbus termination
   jumper.


 35 CANL CANbus low. Setup_CAN
    Setup_Mailbox 
    Send_Mailbox 
    etc


* Pin 30 not connected on 1232E/SE controllers.
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Fig. 3 Basic wiring diagram, Curtis 1232E/SE, 34E/SE, 36E/SE, and 38E motor controllers.


2 — INSTALLATION & WIRING: Standard Wiring Diagram


CONTROLLER WIRING:  BASIC CONFIGURATION


A basic wiring diagram is shown in Figure 3. Throttle and brake are shown in  
the diagram as 3-wire potentiometers; other types of throttle and brake inputs  
are easily accommodated, and are discussed in the following throttle wiring section.


The main contactor coil must be wired directly to the controller as shown 
in Figure 3 to meet EEC safety requirements. The controller can be programmed 
to check for welded or missing contactor faults and uses the main contactor 
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2 — INSTALLATION & WIRING: Throttle Wiring 


coil driver output to remove power from the controller and motor in the event 
of various other faults. If the main contactor coil is not wired to Pin 6 of the 
35-pin connector as shown, the controller will not be able to open the main 
contactor in serious fault conditions and the system will therefore not meet 
EEC safety requirements.


Note that the basic wiring diagram is designed for generic applications 
and may not fully meet the requirements of your system. These controllers have 
very flexible I/O and wiring configurations; you may wish to contact your Curtis 
distributor or support engineer to discuss your particular application.


SWITCH INPUT WIRING


The following inputs are dedicated to specific functions when the parameter 
settings are as shown:


Switch 1: Emergency Reverse input if the EMR Enable = On   
and EMR Type = 0 or 2 (see page 62).


Switch 3: Interlock input if Interlock Type = 0 (see page 49).


Switch 5: Lift input (depends on VCL program).


Switch 6: Lower input (depends on VCL program).


Switch 7: Forward input if Throttle Type = 1–3 (see page 43).


Switch 8: Reverse input if Throttle Type = 1–3 (see page 43).


THROTTLE WIRING


In this manual, the term throttle is used in two senses: as another name for the 
drive throttle, and as a generic term covering both the drive throttle and the brake 
throttle. Wiring is the same, whether the throttle in question is used for braking 
or for acceleration.


Various throttles can be used with these controllers. They are characterized 
as one of five types in the programming menu of the 1313/1314 programmer.


Type 1: 2-wire 5k –0 potentiometers


Type 2: single-ended 0–5V throttles, current source throttles,  
3-wire potentiometers, and electronic throttles


Type 3: 2-wire 0–5k  potentiometers


Type 4: wigwag 0–5V throttles and 3-wire potentiometers


Type 5: VCL input (VCL_Throttle or VCL_Brake)


The two throttle inputs (drive throttle and brake throttle) are programmed in-
dependently. 
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For potentiometers, the controller provides complete throttle fault protection 
that meets all applicable EEC regulations. For voltage throttles, the controller 
protects against out-of-range wiper values, but does not detect wiring faults; it is 
therefore the responsibility of the OEM to provide full throttle fault protection 
in vehicles using voltage throttles.


Throttle types 1–3 use the forward and reverse inputs (switches 7 and 8) in  
addition to the throttle pot input to define the throttle command (see Figure 15, 
page 106). Throttle types 4 and 5 do not use the forward and reverse inputs.


Wiring for the most common throttles is described in the following text 
and shown in the accompanying illustrations. If a throttle you are planning to use 
is not covered, contact your Curtis distributor or support engineer. 


Throttle Type 1


For these 2-wire resistive potentiometers, shown in Figure 4, full throttle request 
corresponds to 0  measured between the pot wiper pin and the Pot Low pin. 


2 — INSTALLATION & WIRING: Throttle Wiring 


Fig. 4 Wiring for Type 1 
throttles.


Pot Low input  (Pin 18)


Pot Wiper input  (Pin 16 or 17)


5k –0


FASTER


Broken wire protection is provided by the controller sensing the current flow 
from the pot wiper input (pin 16 or 17) through the potentiometer and into Pot 
Low (pin 18). If the Pot Low input current falls below 0.65 mA, a throttle fault 
is generated and the throttle request is zeroed. Note: Pot Low (pin 18) must not 
be tied to ground (B−). 


Throttle Type 2


With these throttles, the controller looks for a voltage signal at the wiper input.  
Zero throttle request corresponds to 0 V and full throttle request to 5 V. A variety of 
devices can be used with this throttle input type, including voltage sources, current 
sources, 3-wire pots, and electronic throttles. The wiring for each is slightly differ-
ent, as shown in Figure 5, and they have varying levels of throttle fault protection.


When a voltage source is used as a throttle, it is the responsibility of the 
OEM to provide appropriate throttle fault detection. For ground-referenced  
0–5V throttles, the controller will detect open breaks in the wiper input but 
cannot provide full throttle fault protection.


To use a current source as a throttle, a resistor must be added to the circuit 
to convert the current source value to a voltage; the resistor should be sized to 
provide a 0–5V signal variation over the full current range. It is the responsibility 
of the OEM to provide appropriate throttle fault detection.
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2 — INSTALLATION & WIRING: Throttle Wiring 


Fig. 5 Wiring for Type 2 
throttles.


 Curtis ET-XXX Electronic Throttle


GREEN


ORANGE


BLACK


BLACK/WHITE


WHITE


WHT/BRN


B+


KEYSWITCH


connector


WHT/GRN


Reverse input  (Pin 33)


KSI (Pin 1)


Throttle Pot Wiper input  (Pin 16)


Forward input  (Pin 22)


I/O Ground Return  (Pin 7)


 Voltage Source


 Current Source


 3-wire Potentiometer


+


+


-SENSOR OUTPUT (0–5V)


S
E
N
S
O
R


SENSOR GROUND


I/O Ground Return  (Pin 7)


Pot Wiper input  (Pin 16 or 17)


Sensor-referenced 0–5V source Ground-referenced 0–5V source


Pot Wiper input  (Pin 16 or 17)


I/O Ground Return  (Pin 7)


Pot Wiper input  (Pin 16 or 17)


I/O Ground Return  (Pin 7)


R throttle
I source


1k
–1


0k FASTER


NOTE: Pins 15 and 16 are used together in the throttle pot; Pins 27 and 17 in the brake pot.


Pot Low input  (Pin 18)


Pot High output  (Pin 15 or 27)


Pot Wiper input  (Pin 16 or 17)
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When a 3-wire potentiometer is used, the controller provides full fault 
protection in accordance with EEC requirements. The pot is used in its voltage 
divider mode, with the controller providing the voltage source and return. Pot 
High provides a current limited 5V source to the pot, and Pot Low provides the 
return path. This is the throttle shown in the basic wiring diagram (Figure 3) for the 
drive throttle and for the brake throttle.


The ET-XXX electronic throttle is typically used only as a drive throttle. The 
ET-XXX contains no built-in fault detection, and the controller will detect only 
open wiper faults. It is the responsibility of the OEM to provide any additional 
throttle fault detection necessary.


Throttle Type 3


For these 2-wire resistive potentiometers, shown in Figure 6, full throttle request 
corresponds to 5 k  measured between the pot wiper pin and the Pot Low pin. 


2 — INSTALLATION & WIRING: Throttle Wiring 


Broken wire protection is provided by the controller sensing the current flow 
from the wiper input (pin 16 or 17) through the potentiometer and into Pot 
Low (pin 18). If the Pot Low input current falls below 0.65 mA, a throttle fault 
is generated and the throttle request is zeroed. Note: Pot Low (pin 18) must not 
be tied to ground (B−).  


Throttle Type 4


Type 4 throttles operate in wigwag style. No signals to the controller’s forward 
and reverse inputs are required; the direction is determined by the wiper input 
value. Only 0–5V voltage sources and 3-wire potentiometers can be used as Type 
4 throttles. The controller interface for Type 4 throttles is the same as for the 
corresponding Type 2 throttles; see Figure 5. 


In a Type 4 throttle, the neutral point must be set up somewhere in the center 
of the throw, with increasing voltage beyond this point providing increasing forward 
command and voltages below this point providing increasing reverse command. 
For example, you might set the Forward Deadband at 2.6 V with Forward Max 
at 4 V, and Reverse Deadband at 2.4 V with Reverse Max at 1 V.


When a 3-wire pot is used, the controller provides full fault protection. 
When a voltage throttle is used, the controller will detect open breaks in the wiper 
input but cannot provide full throttle fault protection. 


  


Fig. 6 Wiring for Type 3 
throttles.


Pot Low input  (Pin 18)


Pot Wiper input  (Pin 16 or 17)


0–5k


FASTER
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2 — INSTALLATION & WIRING: Throttle Wiring 


Throttle Type 5


Throttle Type 5 provides a different way of sending the throttle command to the 
controller. This throttle type uses VCL to define the throttle signal that will be 
“input” into the throttle signal chain (see Figure 15, page 106). This throttle type 
can be used for either the drive throttle or the brake throttle by using the VCL 
variables VCL_Throttle and VCL_Brake. How the VCL program is written will 
determine the source of the throttle signal, making this a very flexible throttle input 
method. VCL can be written to use the throttle pot inputs, switch inputs, or CAN 
communication messages as the source of the throttle signals. If you have questions 
regarding this throttle type, contact your Curtis distributor or support engineer.


Setting the Throttle Type to Type 5 also allows the throttle and brake pot 
inputs to be redefined by a VCL program for uses other than throttle or brake input.  


18 Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 26


1  M A R C H  2 0 1 6


2 — INSTALLATION & WIRING: I/O Signal Specifications


INPUT/OUTPUT SIGNAL SPECIFICATIONS


The input/output signals wired to the 35-pin connector can be grouped by type 
as follows; their electrical characteristics are discussed below. 


 — digital inputs


 — digital and PWM outputs


 — analog inputs


 — analog output


 — power supply outputs


 — KSI and coil return inputs


 — throttle and brake inputs


 — communications port inputs/outputs


 — encoder inputs.


Digital inputs


These control lines can be used as digital (on/off ) inputs. Normal “on” connection 
is direct to B+; “off ” is direct to B−. Input will pull low (off ) if no connection is 
made. All digital inputs are protected against shorts to B+ or B−.   


Nine of these lines (Switches 1–8, 16) are designed to pull current to keep 
switch contacts clean and prevent leakage paths from causing false signals. 


The remaining lines are digital inputs associated with driver outputs; note 
that they have much higher input impedances. The two digital output lines can 
also be read as inputs, and are therefore included in this group. 


The lines at pins 24 and 8 can also be used as analog inputs, and are included 
in that group as well.
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2 — INSTALLATION & WIRING: I/O Signal Specifications


13


24


1


23


35


12


DIGITAL INPUT SPECIFICATIONS


   LOGIC INPUT VOLTAGE ESD  
 SIGNAL NAME PIN THRESHOLDS IMPEDANCE* RANGE† TOLERANCE 
 Switch 1 24 Rising edge=   24-36V models:
 Switch 2 8  4.4 V max  7.0 k 7.2 k  (MaxV + 10 V) (direct strike)
 Switch 3 9 Falling edge= 36-48V models:   
 Switch 4 10  1.5 V min   10.8 k 11.2 k
 Switch 5 11    48-80V models:  
 Switch 6 12   25.2 k 27.3 k
 Switch 7 22  72-96V models: 
 Switch 8 33   n/a 29.4 k
 Switch 16 14    
 Digital Out 6 19  150 k to 300 k  -0.5 V to 
 Digital Out 7 20   (MaxV + 10 V)
 Driver 1 6  
 Driver 2 5  
 Driver 3 4  
 Driver 4 3  
 Prop Driver 2  


* E/SE E/SE  
E/SE E


†  


Note: The voltage at the switch inputs 3–8 and 16 must be above the high 
threshold or below the low threshold for proper operation. Allowing these inputs 
to fall between these thresholds for more than 100 milliseconds could result in a 
Supervisor Fault (fault code 77).
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2 — INSTALLATION & WIRING: I/O Signal Specifications


Digital and PWM outputs


Seven output drivers are available. One of these, the proportional driver, can be 
operated in a current control mode for driving a proportional valve or similar 
load. The frequency of this driver is normally 18 kHz, but this output can also 
serve to drive an electronic speedometer or tachometer using the VCL function 
Automate_Frequency_Output(); see page 125.


Each output can be independently turned on continuously (low level) or pulse 
width modulated to set the average output voltage. These outputs are intended to 
drive inductive loads such as contactors and electromagnetic brakes but could also 
be used to drive resistive loads if peak current ratings are not exceeded. All these 
outputs are protected against shorts to B+ or B−. All inductive loads should be 
connected to the coil return (pin 13), which provides flyback diode protection. 
These lines can also be used as digital inputs, and are included in that group as well.


Analog inputs


13


24


1


23


35


12


DIGITAL AND PWM OUTPUT SPECIFICATIONS


    PV FREQ- OUTPUT PROTECTED ESD  
 SIGNAL NAME PIN PWM CURRENT UENCY CURRENT VOLTAGE TOLERANCE 


(MaxV + 10 V) (direct strike)
 Driver 3 4     * 2 A max
 Driver 4 3 


    in 607
    nominal 
    steps
 Digital Out 6 19  on/off    n/a  n/a 1 A max
 Digital Out 7 20  


* Drivers 1–4 frequency is set by  
 the PWM Frequency parameter.


Two control lines can be used as analog inputs. Both inputs are protected against 
shorts to B+ or B−. 


Typically Analog 2 is used as the input for the motor temperature sensor. 
This input provides a constant current appropriate for a thermistor sensor. Some 
standard predefined motor temperature sensors are supported in software (see 
Sensor Type parameter, page 57). Note: The industry standard KTY temperature 
sensors are silicon temperature sensors with a polarity band; the polarity band of 
a KTY sensor must be the end connected to I/O Ground (pin 7).


These lines can also be used as digital inputs, and are included in that group 
as well (see page 19).
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2 — INSTALLATION & WIRING: I/O Signal Specifications


Analog output


A single line is available as a low power analog output and is intended to drive 
instrumentation such as a battery discharge indicator. This output is generated from 
a filtered PWM signal and has about 1% ripple. The 2% settling time is <25ms for 
a 0–5V step and <30 ms for a 0–10V step. This output line is protected against 
shorts to B+ or B−.  Note: The 1232E/SE has no analog output.


POWER SUPPLY OUTPUT SPECIFICATIONS


   OUTPUT OUTPUT PROTECTED ESD  
 SIGNAL NAME PIN VOLTAGE CURRENT VOLTAGE TOLERANCE 


 +5V Out 26 5 V ±5%  (combined total) (MaxV + 10 V) (direct strike)
 I/O Ground 7  n/a 500 mA max not protected 
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24


1
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ANALOG INPUT SPECIFICATIONS


   OPERATING INPUT PROTECTED ESD  
 SIGNAL NAME PIN VOLTAGE IMPEDANCE* VOLTAGE TOLERANCE 
 Analog 1 24 0 to 10 V in    24-36V models:
 Analog 2 8 1024 steps  6.9 k , 7.1 k  (MaxV + 10 V) (direct strike)
    36-48V models:  
     10.5 k , 11.0 k   
    48-80V models:  
     23.8 k , 28.1 k   
    72-96V models:  
     n/a, 28.1 k   


* E/SE E/SE  
E/SE E


ANALOG OUTPUT SPECIFICATIONS


   OUTPUT OUTPUT PROTECTED ESD  
 SIGNAL NAME PIN VOLTAGE CURRENT VOLTAGE TOLERANCE 


     (MaxV + 10 V) (direct strike)
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Power supply outputs


Two lines provide auxiliary output power for low power circuits such as electronic 
throttles, LED indicators, displays, position encoder, and remote I/O boards. 
I/O Ground (at pin 7) is the return line for these low power devices. Both power 
supply outputs are protected against shorts to B+ or B−. 
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2 — INSTALLATION & WIRING: I/O Signal Specifications


KSI and coil return


KSI input provides power for all low power control circuits, power capacitor 
precharge (before main contactor turn on), power supply outputs, and high 
power output drivers. Battery voltage is sensed on the input for the VCL battery 
discharge function.


Coil Return should be wired to the positive battery side of the contactors 
being driven so that switching noise associated with PWM operation of the con-
tactors is localized to the contactor wiring only.


It is important to maintain the division between KSI and coil return in 
order to ensure reverse polarity protection (vehicle wiring correct, battery termi-
nals reversed).


Throttle and brake inputs


The two pot inputs are independently programmable to allow use of a voltage 
throttle or a 2-wire or 3-wire resistance throttle. Voltage throttles require only 
the Pot Wiper input (with I/O Ground for the return line). Resistance throttles 
require Pot Wiper and Pot Low (2-wire) or Pot High, Pot Wiper, and Pot Low 
(3-wire). All throttle I/O is protected against shorts to B+ or B−. 


Alternatively, these two inputs can be used for analog signals other than the 
throttle and brake pot inputs. Configuring the inputs for use with other signals 
requires VCL programming; see Section 8. 


THROTTLE INPUT SPECIFICATIONS


   OPERATING INPUT S/SINK PROTECTED ESD  
 SIGNAL NAME PIN VOLTAGE IMPEDANCE CURRENT VOLTAGE TOLERANCE 


 Pot2 High 27 to Pot Low)  nominal (MaxV + 10 V) (direct strike)
    5 V (open  (source)  
    circuit)
 Throttle Pot Wiper 16 0 to 6.25 V 100 k  min 0.76 mA  
 Pot2 Wiper 17   nominal
      (source,
      2-wire)
 Pot Low  18 0 to 0.25 V 20  nom. Faults if -1 V to 
       above (MaxV + 10 V) 
     15 mA 
     (sink)
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KSI AND COIL RETURN INPUT SPECIFICATIONS


   OPERATING INPUT PROTECTED ESD  
 SIGNAL NAME PIN VOLTAGE CURRENT VOLTAGE TOLERANCE 
 KSI 1 Between under-   13 A max *
   and overvoltage continuous  (direct strike)
 Coil Return 13 cutbacks 10 A or 


    12 A max ** (MaxV + 10 V)
     
* Including current from the coil return (pin 13).


** 12 A for 1236E/SE and 1238E; 10 A for 1232E/SE and 1234E/SE.
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2 — INSTALLATION & WIRING: I/O Signal Specifications


Communications ports


Separate CAN and serial ports provide complete communications and program-
ming capability for all user available controller information. 


The Curtis 1313 handheld and 1314 PC programmers plug into a connector 
wired to pins 28 and 29, along with ground (pin 7) and the +12V power supply 
(pin 25); see wiring diagram, Figure 3. The Curtis Model 840 display can plug 
into the same 4-pin connector.


Wiring the CAN Term H and CAN Term L pins together provides a local 
CAN termination of 120 , 0.5 W; keep the length of these wires short. CAN 
Term H and CAN Term L should never be connected to any external wiring. 


COMMUNICATIONS PORT SPECIFICATIONS


   SUPPORTED  PROTECTED ESD  
 SIGNAL NAME PIN PROTOCOL/DEVICES DATA RATE VOLTAGE TOLERANCE 


 CANL 35 other 11-bit or  (MaxV + 10 V) (direct strike)


    protocols   
 CAN Term H 21   (no connection  
 CAN Term L 34   to external wiring)  
 Serial TX 28 Curtis 840 Display,  as required,  -0.3 to 12 V 
 Serial RX 29 1313 Handheld  9.6 to 56 kbit/s  
    Programmer,
   1314 PC Program-
    ming Station


Encoder inputs


Two control lines are internally configured to read a quadrature type position encoder. 
The encoder is typically powered from the 5V supply (pin 26) or 12V supply (pin 
25), but can be powered from any external supply (from 5 V up to B+) as long as 
the logic threshold requirements are met.


ENCODER INPUT SPECIFICATIONS


   LOGIC INPUT MAX PROTECTED ESD  
 SIGNAL NAME PIN THRESHOLDS IMPEDANCE FREQ. VOLTAGE TOLERANCE 
 Encoder A 31 Rising edge=   2 k
 Encoder B 32  2.9 V max  (internal  (MaxV + 10 V) (direct strike)
   Falling edge= pull-up  
    2.0 V min  to +4.5 V) 


 Phase Shift 90° ±30°; Duty Cycle 50% ±10%; no signal edge can be closer than 10 μs to an adjacent edge.
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These signal tolerances must be maintained over the controller’s voltage and tem-
perature ranges and the vehicle’s speed range.


Channel A


Channel B


360  electrical (1 cycle)


>10 s90  30


180  18
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3 — PROGRAMMABLE PARAMETERS


3 PROGRAMMABLE PARAMETERS


These controllers have a number of parameters that can be programmed using a 
Curtis 1313 handheld programmer or 1314 Programming Station. The program-
mable parameters allow the vehicle’s performance to be customized to fit the needs 
of specific applications. 


PROGRAMMING MENUS 


The programmable parameters are grouped into nested hierarchical menus, as 
shown in Table 3. 


Motor response tuning


Motor response characteristics can be tuned through speed control or through 
torque control, depending on the application. Use the Control Mode Select pa-
rameter (page 28) to select which tuning mode you will use: 


 • Speed Mode Express
 • Speed Mode 
 • Torque Mode. 


Speed Mode Express is a simplified version of Speed Mode with a reduced set of 
parameters that is adequate for most speed-controlled applications.


Use Speed Mode or Speed Mode Express for applications where throttle input 
corresponds to motor speed output.


Use Torque Mode for applications where throttle input corresponds to motor 
torque output.


Note: You can tune using torque control or speed control, but not both. 
For example, if you adjust a torque control parameter while Speed Mode or Speed 
Mode Express has been selected as your tuning mode, the programmer will show 
the new setting but it will have no effect.


We strongly urge you to read Section 5, Initial Setup, before adjusting any of the 
parameters. 


Even if you opt to leave most of the parameters at their default settings,  
it is imperative that you perform the procedures outlined in Section 5, which 
set up the basic system characteristics for your application. 


Parameter change faults


Parameters marked  PCF  in the menu charts will set a Parameter Change Fault 
(code 49) if they are changed while the motor bridge is enabled (interlock = On). 
Although the parameter will be changed, the fault will prevent motor control 
functions until the fault is cleared by cycling the keyswitch. If the motor bridge 
is disabled (interlock = Off ), changing these parameters will not cause a fault and 
the changes will take effect immediately. 


C A U T I O N
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3 — PROGRAMMABLE PARAMETERS


 —Restraint  ......................... p. 34


  —Restraint Forward 


  —Restraint Back 


  —Soft Stop Speed


  —Position Hold  ............ p. 34 


   —Position Hold Enable


   —Position Hold Timeout Time


   —Kp


   —Kd


   —Set Speed Settling Time


   —Set Speed Threshold


   —Entry Rate


   —Exit Rollback Reduction


 —Pump Enable ................. p. 35


2 - TORQUE MODE MENU


 —Speed Limiter  ................... p. 36


  —Max Speed


  —Kp


  —Ki


  —Kd


 —Response  ........................ p. 37


  —Accel Rate


  —Accel Release Rate


  —Brake Rate


  —Brake Release Rate


  —Neutral Braking


  —Neutral Taper Speed


  —Forward Full Restraint Speed


  —Back Full Restraint Speed


  —Fine Tuning  .............. p. 38


   —Creep Torque


   —Brake Full Creep Cancel


   —Creep Build Rate


   —Creep Release Rate


   —Gear Soften


   —Brake Taper Speed


   —Reversal Soften


   —Max Speed Decel 


CURRENT LIMITS MENU  .............. p. 40


 —Drive Current Limit


 —Regen Current Limit


 —Brake Current Limit


 —EMR Current Limit


 —Interlock Brake Current Limit


 —Power Limiting Map  ......... p. 41


  —PL Nominal Speed


  —Delta Speed 


  —Drive Limiting Map ..... p. 41


   —Nominal


   —Plus Delta


   —Plus 2xDelta


   —Plus 4xDelta


   —Plus 8xDelta


  —Regen Limiting Map ... p. 42


   —Nominal


   —Plus Delta


   —Plus 2xDelta


   —Plus 4xDelta


   —Plus 8xDelta


THROTTLE MENU  ........................ p. 43


 —Throttle Type


 —Forward Deadband


 —Forward Map


 —Forward Max


 —Forward Offset


 —Reverse Deadband


 —Reverse Map


 —Reverse Max


 —Reverse Offset


 —Throttle Filter


 —HPD SRO Type


 —Sequencing Delay


 —VCL Throttle Enable


BRAKE MENU  p. 46


 —Brake Pedal Enable


 —Brake Type


 —Brake Deadband


 —Brake Map


 —Brake Max


 —Brake Offset


 —Brake Filter


 —VCL Brake Enable


CONTROL MODE SELECT  ............. p. 28


0 - SPEED MODE EXPRESS  .......... p. 29


 —Max Speed


 —Kp


 —Ki


 —Accel Rate


 —Decel Rate


 —Brake Rate


 —Pump Enable


1 - SPEED MODE MENU


 —Speed Controller  ............... p. 30


  —Max Speed


  —Kp 


  —Ki LS


  —Ki HS


  —Vel Feedforward  ........ p. 30


   —Kvff


   —Build Rate


   —Release Rate 


  —Acc Feedforward  ....... p. 31


   —Kaff


   —Kbff


   —Build Rate


   —Release Rate 


 —Response  ......................... p. 32


  —Full Accel Rate HS


  —Full Accel Rate LS


  —Low Accel Rate


  —Neutral Decel Rate HS


  —Neutral Decel Rate LS


  —Full Brake Rate HS


  —Full Brake Rate LS


  —Low Brake Rate


  —Fine Tuning  ............... p. 33


   —Partial Decel Rate


   —HS (High Speed)


   —LS (Low Speed)


   —Reversal Soften


   —Max Speed Accel


   —Max Speed Decel


Table 3 Programmable Parameter Menus: 1313 /1314 Programmer
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3 — PROGRAMMABLE PARAMETERS


Table 3 Programmable Parameter Menus: 1313 /1314 Programmer,


EM BRAKE CONTROL MENU .......... p. 47
 —Brake Type
 —Pull In Voltage
 —Holding Voltage
 —Battery Voltage Comp
 —Set EM Brake On Fault
 —Set Speed Threshold
 —Release Delay
 —Set Speed Settling Time
 —Torque Preload Delay
 —Torque Preload Enable
 —Torque Preload Cancel Delay
 —EM Brake Fault Motor Revs


DRIVERS MENU


 —Main Contactor  ................ p. 49
  —Main Enable
  —Main Interlock Type
  —Pull In Voltage
  —Holding Voltage
  —Battery Voltage Comp
  —Interlock Type
  —Open Delay
  —Weld Check Enable
  —Main DNC Check Enable
  —Main DNC Threshold
  —Precharge Enable


 —Proportional Driver  ........... p. 51
  —PD Enable
  —Hyd Lower Enable
  —PD Max Current
  —PD Min Current
  —PD Dither %
  —PD Dither Period
  —PD Kp
  —PD Ki


 —Driver 3  ........................... p. 52
  —Contactor Enable
  —Pull In Voltage
  —Holding Voltage


 —Fault Checking  ................. p. 53
  —Driver1 Checks Enable
  —Driver2 Checks Enable
  —Driver3 Checks Enable
  —Driver4 Checks Enable
  —PD Checks Enable
  —External Supply Max
  —External Supply Min


 —PWM Frequency  ............ p. 53


MOTOR MENU  p. 54
 —Typical Max Speed
 —Swap Encoder Direction
 —Swap Two Phases
 —Encoder Steps


 —Encoder Fault Setup .......... p. 55
  —Fault Detection Enable
  —Encoder Pulse Fault Detect Time


  —Fault Stall Time
  —LOS Upon Encoder Fault
  —LOS Max Speed
  —LOS Max Current
  —LOS Max Mod Depth
  —LOS Accel Rate
  —LOS Decel Rate


 —Temperature Control ......... p. 57
  —Sensor Enable
  —Sensor Type
  —Sensor Offset
  —Braking Thermal Cutback Enable


  —Temperature Hot
  —Temperature Max
  —MotorTemp LOS Max Speed


BATTERY MENU .......................... p. 58


 —Nominal Voltage


 —Kp UV


 —Ki UV


 —User Overvoltage


 —User Undervoltage


 —Reset Volts Per Cell


 —Full Volts Per Cell


 —Empty Volts Per Cell


 —Discharge Time


 —BDI Reset Percent


DUAL DRIVE MENU ......


VEHICLE MENU  ........................... p. 61
 —Metric Units
 —Speed to RPM
 —Capture Speed 1
 —Capture Speed 2
 —Capture Distance 1
 —Capture Distance 2
 —Capture Distance 3


EMERGENCY REVERSE MENU ........ p. 62
 —EMR Enable
 —EMR Type
 —EMR Dir Interlock
 —EMR Time Limit
 —EMR Speed
 —EMR Accel Rate
 —EMR Decel Rate


INTERLOCK BRAKING MENU  ......... p. 63
 —Enable
 —Decel Rate HS
 —Decel Rate LS
 —Interlock Brake Timeout


CAN INTERFACE MENU ................ p. 64
 —CANopen Interlock
 —Node ID 1
 —Node ID 2
 —Node ID 3
 —Node ID 4
 —Supervisor Node ID
 —Baud Rate
 —Heartbeat Rate
 —PDO Timeout Period
 —Emergency Message Rate
  —Suppress CANopen Init


MOTOR CONTROL TUNING MENU


 —IM Motor Characterization


  Tests   ...........................  p. 65
  —Test Enable
  —Test Throttle
  —Motor Poles
  —Max Test Speed
  —Max Test Current


  —SlipGain


 —Field Weakening Control  .... p. 66
  —FW Base Speed
  —Field Weakening Drive
  —Field Weakening Regen
  —Weakening Rate Drive
  —Min Field Current


 —Motor Type  .................... p. 67


RESET CONTROLLER ................... p. 67
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Individual parameters are presented as follows in the menu charts:  


3 — PROGRAMMABLE PARAMETERS


 Parameter name  


 as it appears in the  in the function and, where applicable,
 programmer display 


Max Speed


Max_Speed_SpdM 100 – 8000 
 0x3011 0x00


 CAN object index
 and subindex


Note: All bit variables have two VCL parameter names. The first is the name of 
the bit, and the second is the name of the byte containing the bit. The bit position 
within the byte is indicated in brackets after the byte name.


Examples:
 bit name: 
 byte name: [Bit 5]


 bit name: 
 byte name: [Bit 0]


In the second example, “ ” is part of the byte name, and does not indicate the 
bit position; this byte, like all bytes, has 8 available bits.


Within the menu charts, each pair of bit variable names is shown as a grouped 
set, with the bit name appearing first and then the byte name:


 Metric Units On/Off
  
 [Bit 5]


To retain parameter values changed via CANopen SDO write messages following 
a key-cycle, write a non-zero value to CAN_EE_Writes_Enabled (object index 
0x332F, subindex 0x00) before changing parameter values. This will cause changes 
to be written to non-volatile memory immediately. After completing the changes, 
write the value zero to CAN_EE_Writes_Enabled.


Do not leave CAN_EE_Writes_Enabled at a non-zero value during 
normal operation, because damage to the controller’s EEPROM may occur.


If you have questions regarding the CAN features, contact your Curtis 
distributor or support engineer.


C A U T I O N


28 Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 26


1  M A R C H  2 0 1 6


3 — PROGRAMMABLE PARAMETERS: Control Mode Select Parameter


CONTROL MODE SELECT


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Control Mode Select 0 – 2 This parameter determines which control method will be in effect when 
Control_Mode_Select 0 – 2 programming motor response:
0x3010 0x00    0 = SPEED MODE EXPRESS


    1 = SPEED MODE 
  2 = TORQUE MODE.  
Contact your Curtis distributor or support engineer if you are interested in 
a custom control method. 
 Note: Do not change this parameter while the controller is powering 
the motor. Any time this parameter is changed a Parameter Change Fault 
(fault code 49) is set and must be cleared by cycling power; this protects 
the controller and the operator.


Note:  Motor Speed Constraints


The maximum motor speed is a programmable parameter in each control mode. Regardless 
of which control mode is used, the maximum motor speed the controller will allow is 
constrained by the number of motor poles, the number of encoder pulses per motor 
revolution, and the maximum speed constraint imposed by the firmware. 


Electrical frequency constraint


The maximum electrical frequency the controller will output is 300 Hz.  
To determine how fast this constraint will allow your motor to spin, use the 
equation
  Max Motor RPM = 36000 / Number of Motor Poles 


(e.g., a 6-pole motor can run up to 6000 rpm).


Encoder pulses/revolution constraint


The maximum encoder frequency the controller will accept is 10 kHz.  
To determine how fast this constraint will allow your motor to spin, use the 
equation
   


(e.g., a motor with a 128-pulse encoder can run up to 4687 rpm).


Firmware max speed constraint


The maximum motor speed the controller will allow is 8000 rpm.


The overall maximum motor speed allowed is the least of these three constraints.


PCF
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3 — PROGRAMMABLE PARAMETERS: Speed Controller Parameters (SPEED MODE EXPRESS)


  0 – SPEED MODE EXPRESS SPEED MODE EXPRESS MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Max Speed


Max_Speed_SpdMx 100 – 8000 applied throttle is scaled proportionately; e.g., 40% applied throttle 
0x3840 0x00  corresponds to a request for 40% of the set Max Speed Value. 
  Note: The maximum motor rpm is subject to the constraints on page 28.


Kp 0 – 100 % Determines how aggressively the speed controller attempts to match 
Kp_SpdMx 0 – 8192 the speed of the motor to the commanded speed. Larger values provide 
0x3841 0x00  tighter control. 


 If the gain is set too high, you may experience oscillations as the 
controller tries to control speed. If it is set too low, the motor may behave 


Ki


Ki_SpdMx 50 – 1000 will run at exactly the commanded speed. Larger values provide tighter 
0x3842 0x00  control.  


 If the gain is set too high, you may experience oscillations as the 
controller tries to control speed. If it is set too low, the motor may take  
a long time to approach the exact commanded speed.


Accel Rate  0.1 – 30.0 s Sets the rate (in seconds) at which the speed command increases 
Accel_Rate_SpdMx 100 – 30000 when throttle is applied. Larger values represent slower response.
0x3843 0x00  


Decel Rate 0.1 – 30.0 s Sets the rate (in seconds) that is used to slow down the vehicle when  
Decel_Rate_SpdMx 100 – 30000 the throttle is reduced. Larger values represent slower response.
0x3847 0x00  


Brake Rate 0.1 – 30.0 s Sets the rate (in seconds) at which the vehicle slows down when brake     
Brake_Rate_SpdMx 100 – 30000 is applied or when throttle is applied in the opposite direction. Larger 
0x3848 0x00  values represent slower response.


Pump Enable On / Off This parameter should be programmed On to operate a pump motor 
AC_Pump_Enable_SpdM On / Off rather than a vehicle drive motor. Speed controller responsiveness and
AC_Pump_Enable_SpdM_Bit0  [Bit 0] stability are enhanced, and the motor is allowed to turn only in the forward 
0x3896 0x00  direction. 
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3 — PROGRAMMABLE PARAMETERS: Speed Controller & Velocity Feedforward Parameters (SPEED MODE)


  1 – SPEED MODE SPEED CONTROLLER MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Max Speed


Max_Speed_SpdM 100 – 8000 throttle is scaled proportionately; e.g., 40% applied throttle corresponds to 
0x3011 0x00  a request for 40% of the set Max Speed Value.  


 If Max_Speed_SpdM is set <100 rpm (through VCL or CAN), the throttle  
 


 Note: The maximum motor rpm is subject to the constraints on page 28.


Kp 0 – 100 % Determines how aggressively the speed controller attempts to match the speed 
Kp_SpdM 0 – 8192 of the motor to the commanded speed. Larger values provide tighter control. 
0x3012 0x00   If the gain is set too high, you may experience oscillations as the controller 


tries to control speed. If it is set too low, the motor may behave sluggishly and be 


Ki LS 5 – 100 % The Ki LS parameter sets the Ki for low vehicle speeds. The integral term (Ki) 
Ki_SpdM 50 – 1000
0x3015 0x00  speed. Larger values provide tighter control.  


 If the gain is set too high, you may experience oscillations as the controller 
tries to control speed. If it is set too low, the motor may take a long time to 
approach the exact commanded speed.


Ki HS 5 – 100 % The Ki HS parameter sets the integral term (Ki) for high vehicle speeds; see 
Ki_HS_SpdM 50 – 1000 description of Ki LS.
0x301D 0x00


  1 – SPEED MODE VELOCITY FEEDFORWARD MENU 


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Kvff 0 – 500 A This velocity feedforward term is designed to improve throttle responsiveness
Kvff_SpdM 0 – 5000 and speed controller performance, especially at low speeds. 
0x3014 0x00  For traction systems, set it to 50–70% of the current needed to maintain a 


 
 For a pump system, set it to the lowest load current (i.e., the current 
running at the minimum load). Alternatively, the responsiveness of a pump 


continuously update this parameter to the appropriate value as each pump 
load is requested.


Build Rate 0.1 – 5.0 s Determines how fast the Kvff term builds up.  
Vel_FF_Build_Rate_SpdM 100 – 5000  For traction systems, if you feel or hear the mechanical slop pick up 
0x3093 0x00  abruptly when you move the throttle from neutral to a very small value,  


slowing the build rate (i.e., setting it to a higher value) will soften the feel. 
 For a pump system, start with this parameter at the minimum setting. 
Slowing it down (i.e., setting it to a higher value) will reduce speed over-
shoot if too much feedforward has been commanded.


Release Rate 0.1 – 5.0 s Determines how fast the Kvff term releases. If the release seems too abrupt, 
Vel_FF_Release_Rate_SpdM 100 – 5000 slowing the release rate (i.e., setting it to a higher value) will soften the feel. 
0x3094 0x00   It should be set fast enough (i.e., at a low enough value) to prevent the 


vehicle from running on after throttle release.
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3 — PROGRAMMABLE PARAMETERS: Acceleration Feedforward Parameters (SPEED MODE)


  1 – SPEED MODE ACCELERATION FEEDFORWARD MENU 


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Kaff 0 – 500 A This acceleration feedforward term is designed to improve throttle  
Kaff_SpdM 0 – 5000 responsiveness and speed controller performance at all speeds. It can be 
0x3013 0x00  thought of as a “quick start” function which can enhance responsiveness 


at all speeds. 
 Using your present accel and decel rates, observe the average 
current you are running at full throttle at low speeds while accelerating 


 
 Note:  If any accel rate parameters get changed, this parameter will 
need to be changed also. 


Kbff 0 – 500 A This braking feedforward term is designed to improve braking  
Kbff_SpdM 0 – 5000 responsiveness at all speeds. 
0x3019 0x00   Using your present decel rates, observe the average current you are 


running at full throttle braking, and set Kbff to that value.


Build Rate 0.1 – 5.0 s Determines how fast the Kaff and Kbff terms build up.  
Acc_FF_Build_Rate_SpdM 100 – 5000  For traction systems, if you feel or hear the mechanical slop pick up 
0x3095 0x00  abruptly when you move the throttle from neutral to a very small value, 


slowing the build rate (i.e., setting it to a higher value) will soften the feel. 
 For a pump system, start with this parameter at the minimum setting. 
Slowing it down (i.e., setting it to a higher value) will reduce speed over-
shoot if too much feedforward has been commanded.


Release Rate 0.1 – 5.0 s Determines how fast the Kaff and Kbff terms release. It should be set fast   
Acc_FF_Release_Rate_SpdM 100 – 5000 enough (i.e., at a low enough value) to prevent the vehicle from running 
0x3096 0x00  on after throttle release.
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3 — PROGRAMMABLE PARAMETERS: Response Parameters (SPEED MODE)


1 – SPEED MODE RESPONSE MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Full Accel Rate HS 0.1 – 30.0 s Sets the rate (in seconds) at which the speed command increases  
Full_Accel_Rate_HS_SpdM 100 – 30000 when full throttle is applied at high vehicle speeds. Larger values 
0x307F 0x00  represent slower response. See Figure 7 for relationship between  


Full Accel Rate HS, Full Accel Rate LS, and Low Accel Rate.


Full Accel Rate LS 0.1 – 30.0 s Sets the rate (in seconds) at which the speed command increases 
Full_Accel_Rate_LS_SpdM 100 – 30000 when full throttle is applied at low vehicle speeds. 
0x3016 0x00


Low Accel Rate  0.1 – 30.0 s Sets the rate (in seconds) at which the speed command increases 
Low_Accel_Rate_SpdM 100 – 30000 when a small amount of throttle is applied. This rate is typically 
0x3081 0x00  adjusted to affect low speed maneuverability.


Neutral Decel Rate HS 0.1 – 30.0 s Sets the rate (in seconds) that is used to slow down the vehicle 
Neutral_Decel_Rate_HS_SpdM 100 – 30000 when the throttle is released to neutral at high vehicle speeds. 
0x3018 0x00


Neutral Decel Rate LS 0.1 – 30.0 s Sets the rate (in seconds) that is used to slow down the vehicle 
Neutral_Decel_Rate_LS_SpdM 100 – 30000 when the throttle is released to neutral at slow vehicle speeds. 
0x3070 0x00


Full Brake Rate HS 0.1 – 30.0 s Sets the rate (in seconds) at which the vehicle slows down from high   
Full_Brake_Rate_HS_SpdM 100 – 30000 speeds when full brake is applied or when full throttle is applied in the 
0x301B 0x00  opposite direction. See Figure 8 for relationship between Full Brake 


Rate HS, Full Brake Rate LS, and Low Brake Rate.


Full Brake Rate LS 0.1 – 30.0 s Sets the rate (in seconds) at which the vehicle slows down from low  
Full_Brake_Rate_LS_SpdM 100 – 30000 speeds when full brake is applied or when full throttle is applied in the 
0x3077 0x00  opposite direction. 


Low Brake Rate 0.1 – 30.0 s Sets the rate (in seconds) at which the vehicle slows down at all   
Low_Brake_Rate_SpdM 100 – 30000 speeds when a small amount of brake is applied or when a small 
0x301A 0x00  amount of throttle is applied in the opposite direction. 


Fig. 7 Acceleration  
response rate diagram.


In this example, 
 HS = 70%, 
 LS = 30%, 
 Typ Max Spd = 5000 rpm.
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3 — PROGRAMMABLE PARAMETERS: Fine Tuning Parameters (SPEED MODE)


1 – SPEED MODE FINE TUNING MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Partial Decel Rate 0.1 – 30.0 s Sets the rate (in seconds) that is used to slow down the vehicle  
Partial_Decel_Rate_SpdM 100 – 30000 when the throttle is reduced without being released to neutral. 
0x3082 0x00  Larger values represent slower response.


HS (High Speed) 0 – 100 % Sets the percentage of the Typical Max Speed (page 54) above which 
HS 0 – 32767 the “HS” parameters will be used.
0x3076 0x00


LS (Low Speed) 0 – 100 % Sets the percentage of the Typical Max Speed (page 54) below which 
LS 0 – 32767 the “LS” parameters will be used.
0x3075 0x00


Reversal Soften 0 – 100 % Larger values create a softer reversal from regen braking to drive  
Reversal_Soften 0 – 3000
0x3074 0x00  and drive current limits are set to different values.


Max Speed Accel 0.1 – 30.0 s In some applications, the Max Speed value is changed frequently,    
Max_Speed_Accel_SpdM 100 – 30000 through VCL or over the CANbus. The Max Speed Accel parameter 
0x384A 0x00  controls the rate at which the maximum speed setpoint is allowed to 


change when the value of Max Speed is raised. The rate set by this 
parameter is the time to ramp from 0 rpm to Typical Max Speed rpm. 
 For example, suppose Max Speed is raised from 1000 rpm to 
4000 rpm. If Typical Max Speed is 5000 rpm and the rate is 10.0 seconds, 
it will take 10.0 * (4000–1000) / 5000 = 6.0 seconds to ramp from 1000 
rpm to 4000 rpm.


Max Speed Decel 0.1 – 30.0 s This parameter works like the Max Speed Accel parameter, except that 
Max_Speed_Decel_SpdM 100 – 30000 it controls the rate at which the maximum speed setpoint is allowed to 
0x3846 0x00  change when the value of Max Speed is lowered. 


 For example, suppose you change Max Speed from 4500 rpm 
to 2500 rpm. If Typical Max Speed is 5000 rpm, and the rate is 5.0 
seconds, it will take 5.0 * (4500–2500) / 5000 = 2.0 seconds to ramp 
from 4500 rpm to 2500 rpm.


Fig. 8 Braking  
response rate diagram.


In this example, 
 HS = 70%, 
 LS = 30%, 
 Typ Max Spd = 5000 rpm.
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1 – SPEED MODE RESTRAINT MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Restraint Forward 0 – 100 % Increases torque when on a steep hill in order to limit roll-forward speed.
Restraint_Forward_SpdM 0 – 32767 Setting this parameter too high may cause oscillations in the motor as it 
0x3020 0x00  attempts to limit the roll-forward speed.


Restraint Back 0 – 100 % Increases torque when on a steep hill in order to limit roll-back speed.
Restraint_Back_SpdM 0 – 32767 Setting this parameter too high may cause oscillations in the motor as it 
0x301F 0x00  attempts to limit the roll-back speed.


Soft Stop Speed


Soft_Stop_Speed 0 – 500
0x3027 0x00  in Speed Mode and Speed Mode Express. 


 Soft Stop Speed is useful for vehicles that have fast deceleration 
and vehicles operating on ramps using the Position Hold function.  


rock back as a result of tire wind-up. Soft Stop Speed allows the vehicle 
to slow at the same fast rate until it reaches the set threshold, at which 
point it changes to a slower (softer) deceleration rate. However, if the 
threshold is set too high, the vehicle will feel like it is “running on.” 
 When throttle is released on a ramp, the vehicle may roll back 
before Position Hold (see below) takes control. Soft Speed Stop can be 


vehicle drives up the ramp after the throttle is released.


1 – SPEED MODE POSITION HOLD MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Position Hold Enable


Position_Hold_Enable On / Off the vehicle comes to a stop.
Position_Hold_Enable_Bit0  [Bit 0]   Note: EM Brake Type = 2 also enables the Position Hold function.
0x3893 0x00


Position Hold Timeout Time 0.0 – 20.0 s Sets the maximum time the vehicle will stay in Position Hold before 
Position_Hold_Timeout_Time 0 – 625 releasing the hold and going into Restraint mode. Setting the parameter 
0x388C 0x00


will be held. Activating the interlock resets the timer.


Kp 2 – 100 % Determines the stiffness with which position is regulated when in   
Kp_Position_Hold 82 – 2048 Position Hold mode. High Kp will produce less rollback on a ramp, but 
0x388A 0x00  more bouncing; see Kd below. Too much Kp will cause instability.


Kd 0 – 100 % Determines the damping in Position Hold mode. Some damping must  
Kd_Position_Hold 0 – 8192 be present in the control system to keep the vehicle from oscillating 
0x388D 0x00  slowly (“bouncing”). High Kd will improve the dynamic response of the 


Position Hold controller, but too much Kd will cause fast instability.


3 — PROGRAMMABLE PARAMETERS: Restraint and Position Hold Parameters (SPEED MODE)


PCF
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1 – SPEED MODE PUMP ENABLE


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Pump Enable On / Off This parameter should be programmed On to operate a pump motor 
AC_Pump_Enable_SpdM On / Off rather than a vehicle drive motor. Speed controller responsiveness 
AC_Pump_Enable_SpdM_Bit0  [Bit 0]  and stability are enhanced, and the motor is allowed to turn only in 
0x3896 0x00  the forward direction.


1 – SPEED MODE


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


3 — PROGRAMMABLE PARAMETERS: Pump Enable Parameter (SPEED MODE)


Set Speed Settling Time 0 – 5000 ms This parameter appears twice in the menu structure. For description, 
Set_Speed_Settling_Time 0 – 156 see EM Brake Control menu, page 47.
0x3024 0x00


Set Speed Threshold 5 – 100 rpm This parameter appears twice in the menu structure. For description, 
Set_Speed_Threshold 5 – 100 see EM Brake Control menu, page 47.
0x306F 0x00


Entry Rate 5 – 100 % When the vehicle transitions from forward speed to reverse speed    
Entry_Rate_Position_Hold 50 – 1000 or from reverse speed to forward speed (for example, when coming to 
0x383B 0x00  a stop going up a steep ramp), Position Hold is automatically entered 


 
 This parameter applies when the vehicle needs to be brought to 
a stop without the assistance of gravity (for example, when moving 


parameter too high will make the stop seem very abrupt, and may even 
cause the vehicle to roll back slightly. When the parameter is set lower, 
the vehicle take longer to come to a stop and enter Position Hold mode.


Exit Rollback Reduction 0 – 100 % This function is applicable only when the Torque Preload Enable function 
Exit_Rollback_Reduction 0 – 2048 has been disabled (see EM Brake menu), or its timer has expired. It
0x3844 0x00  introduces a proportional feedforward term into the speed controller 


based on the position signal. For example, suppose the vehicle is on a 
ramp and a forward throttle request is given such that the vehicle rolls 
back slightly before climbing the ramp (again, assuming the torque pre-
load function is inactive). As the vehicle rolls back a feedforward torque 
term proportional to the rollback position will be added to the torque 
request until forward speed is sensed.
 Note: This parameter is used only when Position Hold is not used (Off). 
In all other cases it should be set to zero.
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3 — PROGRAMMABLE PARAMETERS: Speed Limiter Parameters (TORQUE MODE)


2 – TORQUE MODE SPEED LIMITER MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Max Speed


Max_Speed_TrqM 500 – 8000 (independent of throttle position). In torque control mode, full throttle 
0x3021 0x00  requests 100% of the available torque. Partially-applied throttle is scaled 


proportionately; e.g., 40% applied throttle corresponds to a request for 
40% of the available torque.  
Note: The maximum motor rpm is subject to the constraints on page 28.


Kp 0 – 100 % Determines how aggressively the speed controller attempts to limit the 
Kp_TrqM 0 – 8192 speed of the motor to Max Speed. Larger values provide tighter control. 
0x3023 0x00   If Kp is set too high, you may experience oscillations as the controller 


tries to control speed. Setting Kp too low may result in a top speed much 
higher than Max Speed. 


Ki


Ki_TrqM 50 – 1000 will be limited to Max Speed. Larger values provide faster control. 
0x3025 0x00   If the gain is set too high, you may experience oscillations as the 


controller tries to limit speed. If it is set too low, it may take a long time for 
the motor to approach Max Speed from overspeed. 


Kd 0 – 100 % Provides damping as the vehicle approaches top speed, thereby reducing 
Kd_TrqM 0 – 8192 overshoot. If Kd is set too high, the vehicle may take too long to reach 
0x3836 0x00  top speed. If Kd is set too low, the vehicle may overshoot top speed, 


especially when traveling downhill.
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3 — PROGRAMMABLE PARAMETERS: Response Parameters (TORQUE MODE)


2 – TORQUE MODE RESPONSE MENU


    ALLOWABLE  
 PARAMETER  RANGE   DESCRIPTION


Accel Rate 0.1 – 30.0 s Sets the rate (in seconds) at which the motor torque increases to full 
Accel_Rate_TrqM 100 – 30000 when full throttle is applied. Larger values represent slower response.
0x3026 0x00


Accel Release Rate 0.1 – 2.0 s Determines how quickly deceleration will be initiated when the throttle  
Accel_Release_Rate_TrqM 100 – 2000 is released while the vehicle is still accelerating. If the release rate 
0x3028 0x00  is fast (i.e., set to a low value), the transition is initiated abruptly. 


The transition is smoother if the release rate is set to a higher value 
(slower transition); however, setting the rate too high can cause the 
vehicle to feel uncontrollable when the throttle is released, as it will 
continue to drive for a short time. 


Brake Rate 0.1 – 5.0 s Adjusts the rate (in seconds) at which braking torque builds as the 
Brake_Rate_TrqM 100 – 5000 vehicle transitions from drive to braking when direction is reversed, 
0x3029 0x00  the brake pedal is applied, or neutral braking begins. Lower values 


represent faster times and therefore faster braking; gentler braking is 
achieved by setting the braking rate to a higher value.


Brake Release Rate 0.1 – 2.0 s Adjusts the rate (in seconds) at which braking torque releases as  
Brake_Release_Rate_TrqM 100 – 2000 as the vehicle transitions from braking to drive. 
0x3831 0x00


Neutral Braking  0 – 100 % Neutral braking occurs progressively when the throttle is reduced 
Neutral_Braking_TrqM 0 – 32767 toward the neutral position or when no direction is selected. The 
0x302E 0x00  neutral braking parameter is adjustable from 0 to 100% of the regen 


current limit (see Current Limits menu, page 40). 


Neutral Taper Speed 200 – 6000 rpm Determines the motor speed below which neutral braking current 
Neutral_Taper_Speed_TrqM 200 – 6000 is adjusted when throttle is reduced; see Figure 9. 
0x302F 0x00   The neutral braking current is linearly reduced from Neutral 
  Braking * Regen Current Limit at the Neutral Taper Speed to the 


   Note: Setting the taper speed too low may cause oscillations in 
the motor.


Forward Full Restraint Speed 100 – 32000 rpm Sets the speed point at which the full regen current will be applied to  
Forward_Full_Restraint_Speed 100 – 32000 restrain the vehicle from rolling forward. Although this speed is never 
 _TrqM  actually reached, it does set the slope of the restraint strength and 
0x386D 0x00  can be thought of as a gain; see Figure 9. Setting this parameter too 


low can cause oscillations.


Back Full Restraint Speed  100 – 32000 rpm Sets the speed point at which the full regen current will be applied to 
Back_Full_Restraint_Speed_TrqM 100 – 32000 restrain the vehicle from rolling in reverse (backward). Although this 
 _TrqM  speed is never actually reached, it does set the slope of the restraint 
0x386E 0x00  strength and can be thought of as a gain; see Figure 9. Setting this 


parameter too low can cause oscillations. 
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3 — PROGRAMMABLE PARAMETERS: Fine Tuning Parameters (TORQUE MODE)


2 – TORQUE MODE FINE TUNING MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Creep Torque 0 – 100 % Determines the amount of torque applied to the vehicle at a stop with  
Creep_Torque_TrqM 0 – 32767 no throttle input, to emulate the feel of an automatic transmission 
0x3071 0x00  automobile; see Figure 9.   


  WARNING!  When interlock is engaged, creep torque allows 
vehicle propulsion if a direction is selected even though no throttle is 
applied. Care should be taken when setting up this parameter.  
  If pedal braking is enabled (see page 46), creep torque is 
progressively disabled as brake is applied so as to prevent the motor 
from driving into the brakes and thus wasting energy. 
  Creep Torque and Neutral Taper Speed interact to create the slope 


try lowering Creep Torque or increasing Neutral Taper Speed.


Brake Full Creep Cancel 25 – 100 % Determines the amount of brake pedal input that will fully cancel the .
Brake_Full_Creep_Cancel_TrqM 8192 – 32767 creep torque. Amount of cancellation is proportional to the brake input. 
0x3837 0x00


Creep Build Rate 0.1 – 5.0 s Determines how fast the programmed creep torque builds when 
Creep_Build_Rate_TrqM 100 – 5000 a direction is selected.
0x3832 0x00 


Creep Release Rate 0.1 – 5.0 s Determines how fast the programmed creep torque releases when the 
Creep_Release_Rate_TrqM 100 – 5000 brake is cancelling the creep torque or when the direction switches are 
0x3833 0x00  cleared (neutral). 


Gear Soften 0 – 100 % Adjusts the throttle take-up from linear (0% setting) to an S curve.
Gear_Soften_TrqM 0 – 5000 Larger values create softer throttle take-up, in forward and reverse. 
0x302A 0x00  Softening is progressively reduced at higher speeds; see Figure 10.


Brake Taper Speed 200 – 6000 rpm Determines the motor speed below which the maximum braking current  
Brake_Taper_Speed_TrqM 200 – 6000
0x300F 0x00  Setting the taper speed too low for the braking current will cause  


oscillations in the motor as it attempts to brake the vehicle to a stop  
on very steep slopes. 
 Taper speed is applicable only in response to brake pedal input; it 
does not affect direction reversal braking or neutral braking.  
 If the vehicle is in restraint when the brake is pressed, the applied 
braking torque is affected by both Brake Taper Speed and Forward (or 
Back) Full Restraint Speed. If the vehicle oscillates in this mode, it may 
be necessary to increase one or more of these parameters. 


Reversal Soften 0 – 100 % Larger values create a softer reversal from regen braking to drive  
Reversal_Soften 0 – 3000
0x3074 0x00  and drive current limits are set to different values.
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3 — PROGRAMMABLE PARAMETERS: Fine Tuning Parameters (TORQUE CONTROL MODE)


Fig. 10 Effect 
of Gear Soften parameter  
(torque control mode). 


Fig. 11 Effect of Brake 
Taper Speed parameter  
(torque control mode).
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Fig. 9 Throttle mapping (torque control mode). 
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3 — PROGRAMMABLE PARAMETERS: Current Limit Parameters


* The full rated current depends on the controller model; see  


CURRENT LIMITS MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Drive Current Limit 5 – 100 % Sets the maximum RMS current the controller will supply to the motor 
Drive_Current_Limit 1638 – 32767
0x305B 0x00  current.* Reducing this value will reduce the maximum drive torque.


Regen Current Limit


Regen_Current_Limit 1638 – 32767 full rated current.* The regen current limit applies during neutral braking, 
0x305C 0x00  direction reversal braking, and speed limiting when traveling downhill.


Brake Current Limit 5 – 100 % Sets the maximum RMS regen current during braking when a brake 
Brake_Current_Limit 1638 – 32767 * 
0x305D 0x00  Typically the brake current limit is set equal to the regen current limit.  


The brake current limit overrides the regen current limit when the brake 
input is active.


EMR Current Limit  5 – 100 % Sets the maximum RMS current allowed for braking and drive when in  
EMR_Current_Limit 1638 – 32767 emergency reverse. The emergency reverse current limit is a percentage 
0x3037 0x00 *


Interlock Brake Current Limit 5 – 100 % Sets the maximum RMS regen current during interlock braking, as a  
Interlock_Brake_Current_Limit 1638 – 32767 * 
0x309D 0x00


2 – TORQUE MODE


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Max Speed Decel 0.1 – 30.0 s In some applications, the Max Speed value is changed frequently,  
Max_Speed_Decel_TrqM 100 – 30000 through VCL or over the CANbus. The Max Speed Accel parameter 
0x3835 0x00  controls the rate at which the maximum speed setpoint is allowed to 


change when the value of Max Speed is lowered. The rate set by this 
parameter is the time to ramp from Typical Max Speed rpm to 0 rpm. 
 For example, suppose you change Max Speed from 3000 rpm to 
1000 rpm. If Typical Max Speed is 5000 rpm, and the rate is 5.0 sec-
onds, it will take 5.0 * (3000–1000) / 5000 = 2.0 seconds to ramp from 
3000 rpm to 1000 rpm.







Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 26 41


1  M A R C H  2 0 1 6


3 — PROGRAMMABLE PARAMETERS: Power Limiting and Drive Limiting Map Parameters


DRIVE LIMITING MAP MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Nominal 0 – 100 % Sets 
PL_Drive_Nominal 0 – 32767  
0x3060 0x00


Plus Delta  0 – 100 % Sets 
PL_Drive_Nominal_Plus_Delta 0 – 32767  
0x3061 0x00


Plus 2xDelta  0 – 100 % Sets 
PL_Drive_Nominal_Plus_2xDelta 0 – 32767  
0x3062 0x00


Plus 4xDelta  0 – 100 % Sets 
PL_Drive_Nominal_Plus_4xDelta 0 – 32767  
0x3063 0x00


 Plus 8xDelta  0 – 100 % Sets 
PL_Drive_Nominal_Plus_8xDelta 0 – 32767  
0x3064 0x00


Fig. 12 Drive  
current limiting map  
(typical example).
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and delta speed parameters. The resulting map allows the 
controller to reduce the drive current as a function of speed.  
 Reducing the power requirements at certain speeds 
restricts performance. This can be useful for reducing motor 
heating. It can also be used to keep consistent vehicle power 
with changing battery state-of-charge. 


POWER LIMITING MAP MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


PL Nominal Speed 100 – 4000 rpm Sets the base speed that will be used in the drive limiting map and 
PL_Nominal_Speed 100 – 4000 regen limiting map.
0x305E 0x00


Delta Speed  50 – 1000 rpm Sets the width of the delta increment that will be used in the drive limiting 
PL_Delta_Speed 50 – 1000 map and regen limiting map. 
0x305F 0x00
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REGEN LIMITING MAP MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Nominal 0 – 100 % Sets 
PL_Regen_Nominal 0 – 32767 
0x3065 0x00


Plus Delta  0 – 100 % Sets 
PL_Regen_Nominal_Plus_Delta 0 – 32767 
0x3066 0x00


Plus 2xDelta  0 – 100 % Sets 
PL_Regen_Nominal_Plus_2xDelta 0 – 32767  
0x3067 0x00


Plus 4xDelta  0 – 100 % Sets 
PL_Regen_Nominal_Plus_4xDelta 0 – 32767 
0x3068 0x00


Plus 8xDelta  0 – 100 % Sets 
PL_Regen_Nominal_Plus_8xDelta 0 – 32767 
0x3069 0x00


3 — PROGRAMMABLE PARAMETERS: Regen Limiting Map Parameters


limit or braking current limit that will be applied at the speeds 
 


 The curve can be shaped to limit the available torque at 
various speeds. One possible use is to compensate for the 
torque-speed characteristic of the motor.


Fig. 13 Regen  
current limiting map  
(two examples).
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3 — PROGRAMMABLE PARAMETERS: Throttle Parameters


THROTTLE MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Throttle Type 1 – 5 These E and SE controllers accept a variety of throttle inputs. 
Throttle_Type 1 – 5 The throttle type parameter can be programmed as follows:
0x3000 0x00


   1 2-wire rheostat, 5k –0 input


   2 single-ended 3-wire 1k –10k  potentiometer,    
  or 0–5V voltage source


   3 2-wire rheostat, 0–5k  input


   4 wigwag 3-wire 1k –10k  potentiometer,  
  or 0–5V voltage source


   5 VCL input ( ) 


  Note: Do not change this parameter while the controller is powering the 
motor. Any time this parameter is changed a Parameter Change Fault 
(fault code 49) is set and must be cleared by cycling power; this protects 
the controller and the operator.


Forward Deadband


Forward_Deadband 0 – 32767 the throttle deadband setting will increase the neutral range. This 
0x3001 0x00  parameter is especially useful with throttle assemblies that do not reliably 


when the throttle mechanism is released.


Forward Map


Forward_Map 0 – 32767 map at 50% provides a linear output response to throttle position. Values 
0x3002 0x00  below 50% reduce the controller output at low throttle settings, providing 


enhanced slow speed maneuverability. Values above 50% give the vehicle 
a faster, more responsive feel at low throttle settings.  
 The map value is the percentage of controller output at half throttle 
((deadband + max)/2).


Forward Max


Forward_Max 0 – 32767 Decreasing the throttle max setting reduces the wiper voltage and 
0x3003 0x00  therefore the full stroke necessary to produce full controller output.  


This parameter allows reduced-range throttle assemblies to be  
accommodated.


Forward Offset


Forward_Offset 0 – 32767 rotated out of the neutral deadband. For most vehicles, a setting of 0 
0x3004 0x00  is appropriate. For heavy vehicles, however, increasing the offset may 


improve controllability by reducing the amount of throttle required to start 
the vehicle moving. 


Note:  All four throttle adjustment parameters — Deadband, Map, 
Max, Offset — condition the raw throttle voltage into a single % 
throttle command, as shown in Figure 14.


PCF
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Reverse Deadband 0.00 – 5.00 V
Reverse_Deadband 0 – 32767
0x3005 0x00


Reverse Map 0 – 100 %
Reverse_Map 0 – 32767
0x3006 0x00


Reverse Max 0.00 – 5.00 V
Reverse_Max 0 – 32767
0x3007 0x00


Reverse Offset 0 – 100 %
Reverse_Offset 0 – 32767
0x3008 0x00


Throttle Filter


Throttle_Filter 524 – 32767 Higher values will make the throttle more responsive to quick changes.
0x3030 0x00  Lower values will make the throttle less responsive to electrical noise.


3 — PROGRAMMABLE PARAMETERS: Throttle Parameters


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Fig. 14 Effect of throttle 
adjustment parameters. 
Together these four generic  
parameters determine the 
controller’s response to 
throttle demand  
(in forward or reverse)  
and to brake demand.


In the examples shown  
in this figure,
 Deadband = 0.5V
 Max = 4.5V
 Offset = 0.


Max parameter
adjusts this endpoint.
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Map determines the “knee”
in the output; this knee is
at an 80% map setting.


Offset
parameter
raises this
endpoint.
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The four Throttle Reverse parameters are the same as their 
Throttle Forward counterparts, and apply when the throttle 
direction is reversed. 
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3 — PROGRAMMABLE PARAMETERS: Throttle Parameters


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION
  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


HPD SRO Type 0 – 3 Determines the type of HPD (High Pedal Disable) / SRO (Static Return to Off) 
HPD_SRO_Type 0 – 3 protection. One type of checks is available for material-handling vehicles, and 
0x30CF 0x00  two types for golf-style vehicles. 


 


   0 HPD/SRO feature is disabled. 


   1 HPD/SRO enabled for material-handling vehicles.


     If throttle input is received before interlock input. 
  SRO: If direction input is received before interlock input.


    The HPD/SRO check is made when the interlock input changes  
  from Off to On. If the throttle input >25% or a direction input is  
  On, an HPD/Sequencing Fault is set.  
   The HPD/Sequencing Fault is cleared by returning the  
  throttle input to <25% or the direction inputs to Off.


   2 Golf-style HPD that allows direction reversal while driving.


     If throttle input is received before interlock or direction input 
  while vehicle is stationary. 
  SRO: None.


    The HPD check is made when the interlock input or direction  
  inputs are Off and the vehicle is stationary. If the throttle   
  input >25%, an HPD/Sequencing Fault is set.  
   No SRO check is made with this type, so the order of the  
  interlock and direction inputs does not matter 
   The HPD/Sequencing Fault is cleared by returning the  
  throttle input to <25% or the direction inputs to Off.


   3 Golf-style HPD that prevents direction reversal while driving.


     If throttle input is received before interlock or direction input. 
  SRO: None.


    HPD check is made when the interlock input or direction  
  inputs are Off. If the throttle input >25%, an HPD/Sequencing  
  Fault is set. The check is done regardless of vehicle speed, so  
  reversing direction with throttle input >25% will result in a fault. 
   No SRO check is made with this type, so the order of the  
  interlock and direction inputs does not matter 
   The HPD/Sequencing Fault is cleared by returning the  
  throttle input to <25% or the direction inputs to Off. 


Sequencing Delay 0.0 – 5.0 s Typically the sequencing delay feature allows the interlock switch to be cycled
Sequencing_Delay 0 – 1250
0x3009 0x00  activation of HPD/SRO. This feature is especially useful in applications where 


the interlock switch may bounce or be momentarily cycled during operation. 


VCL Throttle Enable On / Off When programmed On, the throttle processing with fault detection will operate 
VCL_Throttle_Enable On / Off normally; however, the throttle command (see Figure 15, page 106) will require
VCL_Throttle_Enable_Bit0  [Bit 0]
0x3099 0x00


while still allowing Throttle_Type 1–4 with throttle fault detection. 
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3 — PROGRAMMABLE PARAMETERS: Brake Parameters


BRAKE MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Brake Pedal Enable On / Off Determines whether the brake input and algorithm are enabled, making
Brake_Pedal_Enable On / Off the brake throttle part of the motor control command.
OptionBits1  [Bit 3] 
0x306A 0x00


Brake Type 1 – 5 These E and SE controllers accept a variety of brake inputs. The brake type 
Brake_Type 1 – 5 parameter can be programmed as follows:
0x300A 0x00    1 2-wire rheostat, 5k –0 input


    2 single-ended 3-wire 1k –10k  potentiometer,    
   0–5V voltage source, or current source


    3 2-wire rheostat, 0–5k  input


    4 (not applicable)


    5 VCL input ( )


  Note: Do not change this parameter while the controller is powering the motor. 
Any time this parameter is changed a Parameter Change Fault (fault code 49) 
is set and must be cleared by cycling power; this protects the controller and the 
operator.


Brake Deadband 0.00 – 5.00 V 
Brake_Deadband 0 – 32767 
0x300B 0x00


Brake Map 0 – 100 % 
Brake_Map 0 – 32767 
0x300C 0x00


Brake Max 0.00 – 5.00 V 
Brake_Max 0 – 32767 
0x300D 0x00


Brake Offset 0 – 100 % 
Brake_Offset 0 – 32767 
0x300E 0x00


Brake Filter


Brake_Filter 524 – 32767 Higher values will make the brake more responsive to quick changes.
0x3031 0x00  Lower values will make the brake less responsive to electrical noise.


VCL Brake Enable On / Off When programmed On, the brake processing with fault detection will 
VCL_Brake_Enable On / Off operate normally; however, the brake command (see Figure 15, page 106) will 
VCL_Brake_Enable_Bit0  [Bit 0]
0x301E 0x00


while still allowing Brake_Type 1–3 with brake fault detection. 


The four Brake throttle adjustment parameters are the same as 
their Drive throttle counterparts; see descriptions and Figure 14.
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3 — PROGRAMMABLE PARAMETERS: EM Brake Control Parameters


EM BRAKE CONTROL MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Brake Type 0 – 2 The brake type parameter determines how the EM brake responds to the 
EM_Brake_Type 0 – 2 interlock input, throttle, and vehicle motor speed. 
0x3097 0x00   0 EM brake function disabled. The EM brake driver (PWM2) is   


  released to general I/O use with VCL.


   1 EM brake controlled by interlock. The controller will command the  
  EM brake to release whenever the interlock is closed (Interlock =  
  On). If interlock braking is enabled and the interlock opens  
  when the vehicle is moving at motor speed greater than  
  Set_Speed_Threshold, the controller will brake the vehicle to a stop  
  (with interlock braking) and then command the EM brake to set.  
  If the vehicle motor speed is less than this threshold, the EM brake 
  will engage after the Sequencing_Delay has expired. 
   If interlock braking is disabled, the EM brake will engage after 
  the Sequencing_Delay has expired.


   2 EM brake controlled by interlock and neutral. The controller will   
  command the EM brake to set whenever the throttle command is  


 
  Position Hold will be enabled automatically.


Pull In Voltage 0 – 100 % The EM brake pull-in voltage allows a high initial voltage when the EM 
EM_Brake_Pull_In_Voltage 0 – 32767
0x3072 0x00  voltage drops to the EM brake holding voltage. 


 Note: The Battery Voltage Compensated parameter controls whether  
the pull-in and holding voltages are battery voltage compensated. 


Holding Voltage 0 – 100 %  The EM brake holding voltage allows a reduced average voltage to be 
EM_Brake_Holding_Voltage 0 – 32767 applied to the brake coil once the brake has been released. This 
0x3098 0x00  parameter must be set high enough to hold the brake released under all  


shock and vibration conditions the vehicle will be subjected to. 
 Note: The Battery Voltage Compensated parameter controls whether  
the pull-in and holding voltages are battery voltage compensated.


Battery Voltage Compensated On / Off  This parameter determines whether the EM brake pull-in and holding
EM_Brake_Battery_Voltage_ On / Off voltages are battery voltage compensated. When set On, the pull-in and 
 Compensated  holding voltages are compensated relative to the set Nominal Voltage (see 
EM_Brake_Battery_Voltage_  Battery Menu, page 58). In other words, the output voltage is adjusted to 
 Compensated_Bit0  [Bit 0]  compensate for swings in battery voltage, so the percentage is relative to 
0x302D 0x00  the set Nominal Voltage—not to the actual voltage.
   For example, suppose Nominal Voltage is set to 48V and Holding 


Voltage is set to 75% (36V) to the output driver. Now suppose the bus 
voltage dips to 40V. If Battery Voltage Compensated = On, the output will 
still be 36V (Nominal Voltage × Holding Voltage) to the coil. If Battery Volt-
age Compensated = Off, the output will be 30V (Actual Voltage × Holding 
Voltage) to the coil. 


 Set EM Brake On Fault


EM_Brake_Set_Upon_Fault On / Off electromagnetic brake when a fault occurs that has a fault action of 
EM_Brake_Set_Upon_  ShutdownEMBrake. See Section 9 for a list of all the faults that have a fault 
 Fault_Bit0  [Bit 0]  action of ShutdownEMBrake.
0x309B 0x00
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3 — PROGRAMMABLE PARAMETERS: EM Brake Control Parameters


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Set Speed Threshold 5 – 100 rpm  Determines the speed below which the EM brake will be commanded 
Set_Speed_Threshold 5 – 100  to set. Setting this speed too high may cause a jerky stop when the EM 
0x306F 0x00  brake sets and stops the motor.


Release Delay 40 – 2000 ms  Estimated time for the EM brake to physically release after the pull-in  
EM_Brake_Release_Delay 5 – 250  voltage is applied. This is used to ensure the position hold torque buildup 
0x3073 0x00  is complete before the brake releases. When set too low, the vehicle may 


experience rollback on EM brake release. 


Set Speed Settling Time 0 – 5000 ms  Determines how long the position hold function is allowed to operate  
Set_Speed_Settling_Time 0 – 156  before the EM brake is set. This time should be set long enough for the 
0x3024 0x00  position hold to settle.  


  *


Torque Preload Delay 0 – 800 ms  Estimated worst-case time to build up the torque required to hold the 
EM_Brake_Torque_Preload_ 0 – 100  vehicle stationary on a hill prior to EM brake release. This is used in 
 Delay  conjunction with Release Delay to determine when to release the brake 
0x3090 0x00  


  *


Torque Preload Enable On / Off  When enabled, this function eliminates rollback when the throttle is  
EM_Brake_Torque_Preload_Enable On / Off  
EM_Brake_Torque_Preload_  before setting the EM brake, and then “remembering” the amount of torque 
 Enable_Bit0  [Bit 0]  that was necessary to hold it on the ramp. When throttle is re-engaged,
0x389D 0x00  this value is loaded in the motor before the EM brake is released. The 


torque value is cleared automatically when KSI power is cycled.  
 Off = When a valid throttle input is received, the speed controller will 
start with no torque preload as soon as the Release Delay expires. This 
will allow some rollback when the EM brake releases. See the Exit Roll-
back Reduction parameter, page 35. 
 On = When a valid throttle input is received, the speed controller will 
start with a pre-set torque as measured by position-hold when the vehicle 
came to a stop.  
  *


Torque Preload Cancel Delay 0 – 120 s  The timer starts after the EM brake is set. If the timer expires before the 
EM_Brake_Torque_Preload_ 0 – 15000  throttle is re-engaged, the torque preload memory will be cleared. Setting 
 Cancel_Delay  
0x3091 0x00  cancelled. The purpose of this delay is to prevent the vehicle from lunging 


forward if it is unloaded on a hill such that the torque measured by  
position-hold is no longer valid.  
 


. 


EM Brake Fault Motor Revs 1.0 – 
EM_Brake_Fault_Motor_Revs 10 – 200  is set before an EM Brake Failed to Set fault is issued (fault code 92).
0x3894 0x00


*  
and
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3 — PROGRAMMABLE PARAMETERS: Main Contactor Parameters


DRIVERS: MAIN CONTACTOR MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Main Enable On / Off
Main_Enable On / Off contactor when the interlock is enabled; when programmed Off, the 
OptionBits1  [Bit 0]  contactor is controlled by VCL.  Note: With Main Enable programmed Off, 
0x306A 0x00  the controller will not be able to open the main contactor in serious fault 


conditions and the system will therefore not meet EEC safety requirements.   


Main Interlock Type 0 – 1 When set to 0, the main contactor and interlock each work as determined 
Main_Interlock_Type 0 – 1 by their respective parameters. 
0x386F 0x00   When set to 1, the main contactor will pull in with KSI (like a Type 2 


interlock) but the interlock enables/disables drive and engages interlock 
braking (like a Type 0 or Type 1 interlock). 


Pull In Voltage 0 – 100 % The main contactor pull-in voltage parameter allows a high initial voltage 
Main_Pull_In_Voltage 0 – 32767
0x303C 0x00  After 1 second, this peak voltage drops to the contactor holding voltage.  


 Note: The Battery Voltage Compensated parameter (below) controls 
whether the pull-in and holding voltages are battery voltage compensated.   


Holding Voltage 0 – 100 % The main contactor holding voltage parameter allows a reduced average 
Main_Holding_Voltage 0 – 32767 voltage to be applied to the contactor coil once it has closed. This 
0x303D 0x00  parameter must be set high enough to hold the contactor closed under all 


shock and vibration conditions the vehicle will be subjected to.  
 Note: The Battery Voltage Compensated parameter (below) controls 
whether the pull-in and holding voltages are battery voltage compensated. 


Battery Voltage Compensated On / Off This parameter determines whether the main pull-in and holding voltages 
Main_Driver_Battery_Voltage_ On / Off are battery voltage compensated. When set On, the pull-in and holding  
 Compensated  voltages are set relative to the set Nominal Voltage (see Battery Menu, 
Main_Driver_Battery_Voltage_  page 58). In other words, the output voltage is adjusted to compensate for 
 Compensated_Bit0  [Bit 0]  swings in battery voltage, so the percentage is relative to the set Nominal 
0x302C 0x00  Voltage—not to the actual voltage.
   For example, suppose Nominal Voltage is set to 48V and Holding 


Voltage is set to 75% (36V) to the output driver. Now suppose the bus 
voltage dips to 40V. If Battery Voltage Compensated = On, the output will 
still be 36V (Nominal Voltage × Holding Voltage) to the coil. If Battery Volt-
age Compensated = Off, the output will be 30V (Actual Voltage × Holding 
Voltage) to the coil. 


Interlock Type 0 – 2 Three interlock options are available:
Interlock_Type 0 – 2   0 = interlock turns on with switch 3. 
0x303E 0x00    1 = interlock controlled by VCL functions. 


  2 = interlock turns on with KSI.


Open Delay 0.0 – 40.0 s Applicable only when Interlock Type = 0 or 1. The delay can be set to 
Open_Delay 0 – 10000 allow the contactor to remain closed for a period of time (the delay) 
0x303F 0x00  after the interlock switch is opened. The delay is useful for preventing 


unnecessary cycling of the contactor and for maintaining power to 
auxiliary functions that may be used for a short time after the interlock 
switch has opened.   
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3 — PROGRAMMABLE PARAMETERS: Main Contactor Parameters


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Weld Check Enable On / Off When programmed On, the controller performs a test to make sure the 
Weld_Check_Enable On / Off main contactor is open (not welded shut) before it is commanded to close. 
OptionBits1  [Bit 2]  This test is not performed if this parameter is Off. The main contactor 
0x306A 0x00  driver, however, is always protected from short circuits. 


Main DNC Check Enable On / Off When programmed On, the controller performs a test immediately after 
Main_DNC_Check_Enable On / Off the main contactor is commanded to close, to make sure the contactor 
OptionBits4  [Bit 7]  has in fact closed. The test is not performed if this parameter is 
0x306D 0x00  programmed Off. The main contactor driver, however, is always protected 


from short circuits. 


Main DNC Runtime Threshold 0.0 – 200.0 V Sets the threshold used for the ongoing check that ensures the main 
Main_DNC_Runtime_Threshold 0 – 12800 contactor remains closed while in operation. The Main DNC Runtime 
0x3032 0x00  Threshold is the maximum voltage difference between the Keyswitch 


and Capacitor voltages. When the voltage difference is above this 
threshold, and the battery current is low, a Main Did Not Close fault 
will be set. Setting this parameter lower will increase the sensitivity 
of the fault detection. Setting this parameter too low may cause false 
fault trips due to normal voltage drops between the keyswitch and 
capacitor voltages. 
 Setting this parameter = 0 V will disable the Main Did Not Close 
fault check.   


Precharge Enable On / Off Turns the precharge feature on and off. Precharge provides a limited 
Precharge_Enable On / Off
OptionBits2  [Bit 6]  contactor is closed. This decreases the arcing that would otherwise occur 
0x306B 0x00  when the contactor is closed with the capacitor bank discharged.  
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3 — PROGRAMMABLE PARAMETERS: Proportional Driver Parameters


* These parameter descriptions assume the proportional driver 
is being used to drive a proportional valve, and that the PD 
current control software is active (PD_Enable = On).


DRIVERS: PROPORTIONAL DRIVER MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


PD Enable On / Off Determines how the PWM of the proportional driver is controlled.  
PD_Enable On / Off
OptionBits1  [Bit 6]  software. When programmed Off, it is controlled by the VCL function 
0x306A 0x00   (PWM5, value); see Figure 17, page 111. 


Hyd Lower Enable On / Off When programmed On, lowering is controlled by throttle position. 
Hyd_Lower_Enable On / Off When programmed Off, lowering is controlled by the VCL variable 
OptionBits1  [Bit 7]  ; see Figure 17, page 111.
0x306A 0x00


PD Max Current 0.00 – 2.00 A * The Lower speed is determined by the aperture of the proportional valve.
PD_Max_Current 0 – 607  This parameter sets the maximum allowed current through the valve, 
0x3040 0x00


PD Min Current 0.00 – 2.00 A * Sets the minimum allowed current through the proportional valve. 
PD_Min_Current 0 – 607
0x3041 0x00   opening immediately when Lower is requested.


PD Dither % 0 – 100 % * Dither provides a constantly changing current in the coil to produce a rapid
PD_Dither_Percent 0 – 32767  back-and-forth motion of the valve; this keeps the valve lubricated and 
0x3042 0x00  


 the amount of dither as a percentage of the PD max current, and is applied  
 in a continuous cycle of add%-subtract%.


PD Dither Period 16 – 112 ms * Sets the period for proportional valve dither. 
PD_Dither_Period 1 – 7 
0x3043 0x00


PD Kp 1 – 100 % * Sets the proportional gain of the current feedback controller. Higher gains 
PD_Kp 82 – 8192  force the control loop to respond quickly but may cause oscillations.
0x3044 0x00


PD Ki 1 – 100 % * Sets the integral gain of the current feedback controller. Integral gain tries 
PD_Ki 327 – 32767  
0x3045 0x00   quickly but may cause oscillations.


PCF
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3 — PROGRAMMABLE PARAMETERS: Driver 3 Parameters


DRIVERS: DRIVER 3 MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Contactor Enable On / Off When programmed On, VCL functions control Driver 3 as the hydraulic   
Hydraulic_Contactor_Enable On / Off pump contactor. 
OptionBits4  [Bit 1]   On: The VCL function Start_Pump() will close the pump contactor 
0x306D 0x00


Stop_Pump() will open the pump contactor. 
 Off: Driver 3 will be available for general VCL usage. Start_Pump() 
and Stop_Pump() will not have any effect.


Pull In Voltage 0 – 100 % The pull-in voltage parameter allows a high initial voltage when the 
Driver3_Pull_In_Voltage 0 – 32767
0x3864 0x00  this peak voltage drops to the contactor holding voltage.  


 Note: This voltage will be battery voltage compensated.   


Holding Voltage 0–100 % The holding voltage parameter allows a reduced average voltage to be 
Driver3_Holding_Voltage 0 – 32767 applied to the contactor coil once it has closed. This parameter must be 
0x3865 0x00  set high enough to hold the contactor closed under all shock and vibration 


conditions the vehicle will be subjected to.  
 Note: This voltage will be battery voltage compensated. 
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3 — PROGRAMMABLE PARAMETERS: Fault Checking Parameters


DRIVERS: FAULT CHECKING MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Driver1 Checks Enable On / Off C
Driver1_Checks_Enable On / Off 
OptionBits2  [Bit 1] 
0x306B 0x00


Driver2 Checks Enable On / Off S
Driver2_Checks_Enable On / Off  
OptionBits2  [Bit 2]
0x306B 0x00


Driver3 Checks Enable On / Off S
Driver3_Checks_Enable On / Off  
OptionBits2  [Bit 3]
0x306B 0x00


Driver4 Checks Enable On / Off S
Driver4_Checks_Enable On / Off  
OptionBits2  [Bit 4] 
0x306B 0x00


PD Checks Enable On / Off S
PD_Checks_Enable On / Off  
OptionBits2  [Bit 5]
0x306B 0x00


External Supply Max 0 – 200 mA Sets the upper threshold of the combined current of the 5V and 12V 
External_Supply_Max 0 – 800 external supplies. At or above this threshold a fault will be created that 
0x3046 0x00  can be read by VCL. 


External Supply Min 0 – 200 mA Sets the lower threshold of the combined current of the 5V and 12V 
External_Supply_Min 0 – 800 external supplies. At or below this threshold a fault will be created that 
0x3047 0x00  can be read by VCL. 


 
 


J1-6, J1-5, J1-4, J1-3, and J1-2). When a Checks parameter 
is enabled, the associated driver, driver wiring, and driver load 
are checked to verify that the driver correctly drives the load 
both high and low. The checks will occur regardless of the PWM 
output of the driver. The checks will detect both open and shorted 
conditions. When a fault is detected, the controller opens the 
driver and issues a fault code.  
 If nothing is connected to a driver, its Checks Enable  
parameter should be set Off.


drivers, regardless of how Checks Enable is set. 


DRIVERS: PWM FREQUENCY PARAMETER


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


PWM Frequency


PWM_Frequency 100 – 1000 
0x3938 0x00 
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3 — PROGRAMMABLE PARAMETERS: Motor Parameters


MOTOR MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Typical Max Speed 500 – 8000 rpm Set this parameter to the typical maximum motor speed of the vehicle.  
Typical_Max_Speed 500 – 8000 This value does not need to be set precisely; an estimate will do. 
0x304D 0x00  


Full_Accel_Rate_LS_SpdM = 3.0 seconds: 


  If Max_Speed_SpdM = 6000 rpm, it will take 3.0 seconds  
 


If Max_Speed_SpdM = 3000 rpm, it will take 1.5 seconds  
 


If Max_Speed_SpdM = 1000 rpm, it will take 0.5 seconds to accelerate  


Swap Encoder Direction


Swap_Encoder_Direction On / Off provides data used to calculate motor position and speed. This parameter 
OptionBits3  [Bit 0]  must be set such that when the motor is turning forward, the controller 
0x306C 0x00  reports back a positive motor speed.  


 Positive motor speed must be in the forward direction in order  
 for the emergency reverse feature to operate properly.  
Note: Do not change this parameter while the controller is powering the 
motor. Any time this parameter is changed a Parameter Change Fault 
(fault code 49) is set and must be cleared by cycling power; this protects 
the controller and the operator. 
 Adjusting this parameter can be hazardous. For instructions,  
see Section 5, Step bk (page 86).


Swap Two Phases On / Off If, after Swap Encoder Direction has been set correctly, the vehicle drives 
Swap_Two_Phases On / Off in the wrong direction (i.e., drives forward when in reverse, and vice 
OptionBits3  [Bit 3]  versa), try changing the setting of the Swap Two Phases parameter. This 
0x306C 0x00  parameter has the same effect as physically swapping the cables on any 


two of the three motor phase connections.  
 Positive motor speed must be in the forward direction in order  
 for the emergency reverse feature to operate properly.  
Note: Do not change this parameter while the controller is powering the 
motor. Any time this parameter is changed a Parameter Change Fault 
(fault code 49) is set and must be cleared by cycling power; this protects 
the controller and the operator. 
 Adjusting this parameter can be hazardous. For instructions,  
see Section 5, Step bk (page 86). 


Encoder Steps 32 – 256 Sets the number of encoder pulses per revolution. This must be set to
Encoder_Steps 32 – 256 match the encoder; see motor nameplate. 
0x304B 0x00  Note: Do not change this parameter while the controller is powering the 


motor. Any time this parameter is changed a Parameter Change Fault 
(fault code 49) is set and must be cleared by cycling power; this protects 
the controller and the operator. 
 Adjusting this parameter can be hazardous; setting it improperly 
may cause vehicle malfunction, including uncommanded drive. For 
instructions, see Section 5, Step 1 (page 84).


PCF


PCF


PCF
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3 — PROGRAMMABLE PARAMETERS: Encoder Fault Setup Parameters


MOTOR: ENCODER FAULT SETUP MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Fault Detection Enable On / Off When programmed On, encoder fault checking is enabled. 
Encoder_Fault_Detection_Enable On / Off Three fault conditions are checked: Encoder Fault (fault code 36, Stall 
Encoder_Fault_Detection_Enable_  Detected (fault code 73), and Encoder Pulse Error (fault code 88).
  Bit0  [Bit 0]  
0x389C 0x00


Encoder Pulse Fault Detect Time


Encoder_Pulse_Fault_Detect_Time 0 – 94 in motion, to detect that the encoder and the Encoder Steps parameter 
0x393E 0x00  do not match. When the Encoder Steps setup is incorrect, the motor 


throttle is applied.  
 This parameter sets a timer that starts once the throttle has been  


 
is still accelerating. Note that the motor can spin at high rpm for several  
seconds before conditions allow the controller to properly detect a fault.  
 An Encoder Pulse Error (fault code 88) is declared when this fault is 
detected. 


Fault Stall Time 0 – 10 s Sets a timer when no motor encoder movement is detected. If no motor 
Enc_Fault_Stall_Time 0 – 5000 encoder movement is detected for the programmed Fault Stall time, with 
0x3089 0x00  maximum throttle applied, a Stall Detected fault (fault code 73) is issued.


LOS Upon Encoder Fault On / Off Limited Operating Strategy (LOS) is typically used to drive the vehicle back 
LOS_Upon_Encoder_Fault On / Off to a repair center at very low speeds in the event the motor encoder fails.
LOS_Upon_Encoder_Fault_   Following an encoder failure ((either Encoder Fault (fault code 36) or 
  Bit0 [Bit 0]  Stall Detected (fault code 73)), and after the Interlock is cycled, the vehicle 
0x308F 0x00  enters LOS mode thus allowing drive without motor encoder feedback. 


 In LOS mode, the ability to achieve maximum torque—even for a very 
short time—is considered more important than smoothness. 
 When LOS mode is entered, the Encoder LOS fault (fault code 93) 
becomes active and the encoder fault  ((either Encoder Fault (fault code 36) 
or Stall Detected (fault code 73)) is cleared.  
 When this parameter is programmed On, LOS mode will be entered in 
the event of an encoder fault followed by an Interlock cycle. 
 When programmed Off, in the event of an encoder fault the encoder 
fault remains and drive is disabled.


LOS Max Speed


Enc_LOS_Max_Speed 100 – 2000 setting the maximum frequency that corresponds to LOS Max Speed. 
0x3083 0x00  In LOS mode the throttle commands a frequency that is interpolated  


LOS Max Speed (at Throttle Command = 100%).


LOS Max Current 100 – 650 A In LOS mode, a partial or full throttle command will result in the maximum 
Enc_LOS_Max_Current 1000 – 6500 current set by this parameter. This current setting is clamped by the 
0x3085 0x00
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3 — PROGRAMMABLE PARAMETERS: Encoder Fault Setup Parameters


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


LOS Max Mod Depth 15 – 100 % In LOS mode, the maximum modulation depth acts to limit the current 
Enc_LOS_Max_Mod_Depth  – 1182 at higher speeds. This parameter should be set such that the modulation 
0x3084 0x00  depth limit is reached prior to the LOS Max Speed limit, so that the motor 


current will fall off from LOS Max Current at higher speeds. This may allow 
the vehicle to drive longer in LOS mode, as it lessens the chance of the 
motor or controller overheating.


LOS Accel Rate


Enc_LOS_Accel_Rate 2000 – 15000 throttle is applied, while operating in LOS mode. This parameter should be 
0x3086 0x00  set to a slow rate (high parameter value) so the frequency command has a 


very slow slew rate to ensure that the max torque point is hit for a reason-
able period of time; this decreases the probability of going over the slip 
curve, and allows ramps or obstacles to be overcome.


LOS Decel Rate


Enc_LOS_Decel_Rate 2000 – 15000 throttle is released, while operating in LOS mode.
0x3087 0x00
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3 — PROGRAMMABLE PARAMETERS: Motor Temperature Parameters


MOTOR: TEMPERATURE CONTROL MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Sensor Enable On / Off When programmed On, the motor temperature cutback and the motor 
MotorTemp_Sensor_Enable On / Off temperature compensation features are enabled. This parameter can be
OptionBits3  [Bit 1]
0x306C 0x00   The motor temperature cutback feature will linearly cut back the 


current from 100% to 0% between the Temperature Hot and Temperature 
Max temperatures.  
 The motor temperature compensation feature will adapt the motor 


and more consistant performance.


Sensor Type 1 – 5
MotorTemp_Sensor_Type 1 – 5   Type 1 KTY83–122 
0x307B 0x00    Type 2 2 Type 1, in series 


  Type 3 KTY84–130 or KTY84–150 
  Type 4 2 Type 3, in series 
  Type 5 PT1000. 


types is appropriate for your application. Please contact your Curtis 
distributor or support engineer. 
 Note: The industry standard KTY temperature sensors are silicon 
temperature sensors with a polarity band; the polarity band of a KTY 
sensor must be the end connected to I/O Ground (pin 7).


Sensor Offset -20 – 20 °C Often the sensor is placed in the motor at a location with a known offset  
MotorTemp_Sensor_Offset -200 – 200 to the critical temperature; the offset can be corrected with this parameter. 
0x305A 0x00  The parameter can also be used to correct a known offset in the sensor 


itself.


Braking Thermal Cutback Enable On / Off When programmed On, drive current and regen braking current will be 
MotorBrakingThermalCutback_Enable On / Off cut back based on motor temperature. 
MotorBrakingThermalCutback_Enable_  When programmed Off, only drive current (and not regen braking 
 Bit0 [Bit0]  current) will be cut back based on motor temperature.
0x386C 0x00   If the vehicle has mechanical brakes, setting this parameter to Off 


may help reduce motor heating.


Temperature Hot


MotorTemp_Hot 0 – 2500 
0x304E 0x00


Temperature Max


MotorTemp_Max 0 – 2500 
0x304F 0x00


MotorTemp LOS Max Speed 100 – 3000 rpm When a Motor Temp Sensor Fault (fault code 29) is set, a LOS 
MotorTemp_LOS_Max_Speed 100 – 3000 (Limited Operating Strategy) mode is engaged. The maximum speed 
0x308A 0x00  is reduced to the programmed Max Speed in the operating mode 


(Max_Speed_SpdMx, Max_Speed_SpdM, Max_Speed_TrqM) or  to 
the MotorTemp_LOS_Max_Speed, whichever is lower.
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3 — PROGRAMMABLE PARAMETERS: Battery Parameters


BATTERY MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Nominal Voltage


Nominal_Voltage 1536 – 6144 in determining the overvoltage and undervoltage protection thresholds for the 
0x3048 0x00  electronic system.  


 Overvoltage protection cuts back regen braking to prevent damage 
to batteries and other electrical system components due to overvoltage. 
Undervoltage protection prevents systems from operating at voltages below their 
design thresholds.  
 The four threshold points are calculated from the Nominal Voltage, Under- 
voltage Kp and Ki, User Overvoltage, and User Undervoltage parameter settings 


  Overvoltage = Either  Max Voltage (see Table D-1)  
   User Overvoltage  Nominal Voltage, whichever is lower. 


  Severe Overvoltage = Overvoltage (see previous item) + 10V.


  Undervoltage = Either  Min Voltage (see Table D-1)  
   User Undervoltage  Nominal Voltage, whichever is higher.


  Severe Undervoltage = Either drive current cut back to 0% for 64 ms  
   Brownout Voltage *


  * The Brownout Voltage is determined by the controller base type and cannot 
be changed. When the capacitor voltage falls below the Brownout voltage the 
bridge is switched off (i.e., motor current is switched off). If the capacitor voltage 
stays below the Brownout voltage for > 64 milliseconds the controller will reset 
(equivalent to cycling the keyswitch). If the capacitor voltage rises above the 
Brownout voltage before 64 ms have passed the bridge will be reenabled.  
The Severe Undervoltage point cannot be set lower than the Brownout voltage.


Kp UV  0.0 – 100.0 % / V  
Batt_Kp_UV 0 – 1024 
0x380E 0x00 


 
 
 


Ki UV 0 – 100 % 
Batt_Ki_UV 0 – 16384 
0x380F 0x00 


 
 
 


When the battery voltage goes below the undervoltage threshold 
(as set above), a closed loop PI (Proportional/Integral) controller  
is enabled in an attempt to keep the battery voltage from drooping. 
It accomplishes this by cutting back the drive current, thereby 
reducing the load on the battery. 
 The Kp term is the proportional gain and is set in units of  
% cutback per volt; for example, a setting of 25 would provide full 
current cutback with 4 V of droop.
 The Ki term is the integral gain. Integral gain will accumulate 
the voltage droop and attempt to bring the battery droop back  
to 0 V. Higher gains will react more strongly and quickly. 
 Typically, Kp UV and Ki UV are used together to provide the 
best response. If the linear response of the previous AC controllers 
is preferred, set Ki UV = 0. 
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BDI Algorithm


The BDI (battery discharge indicator) algorithm continuously calculates 
the battery state-of-charge whenever KSI is on. The result of the BDI algo-
rithm is the variable BDI Percentage, which is viewable in the programmer’s  
Monitor » Battery menu. When KSI is turned off, the present BDI Percentage 
is stored in nonvolatile memory. 


The standard values for volts per cell are as follows, for flooded lead acid 
and sealed maintenance-free batteries.
  BATTERY TYPE


 FLOODED SEALED


Reset Volts Per Cell 2.09 2.09
Full Volts Per Cell 2.04 2.04
Empty Volts Per Cell 1.73 1.90


Use the standard values for your type of batteries as the starting point in setting 
the reset, full, and empty volts-per-cell parameters.
 


3 — PROGRAMMABLE PARAMETERS: Battery Parameters


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


User Overvoltage 105 – 200 % The value of this parameter is a percentage of the Nominal Voltage setting.  
User_Overvoltage 269 – 512 The User Overvoltage parameter can be used to adjust the overvoltage threshold,
0x3049 0x00  which is the voltage at which the controller will cut back regen braking to prevent 


damage to the electrical system.  
 Typically this parameter is changed only when the controller is being used in 


 
a 48–80V controller being used in a system with a 48V battery pack. In this case, 
the overvoltage threshold can be adjusted from the default B+ maximum (see 
Table D-1) by setting the User Overvoltage to a higher value. The overvoltage 


voltage rating. 
 Overvoltage threshold = User Overvoltage (%)  Nominal Voltage (V).


User Undervoltage 0 – 95 % The value of this parameter is a percentage of the Nominal Voltage setting.  
User_Undervoltage 0 – 242 The User Undervoltage parameter can be used to adjust the undervoltage threshold, 
0x304A 0x00  which is the voltage at which the controller will cut back drive current to prevent 


damage to the electrical system.  
 Typically this parameter is changed only when the controller is being used in 


being used in a system with a 36V battery pack. In this case, the undervoltage 
threshold can be adjusted from the B+ minimum (see Table D-1) by setting the User 
Undervoltage to a lower value. The undervoltage threshold can never be lowered 


. 
 Undervoltage threshold = User Undervoltage (%)  Nominal Voltage (V).
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3 — PROGRAMMABLE PARAMETERS: Battery Parameters


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Reset Volts Per Cell


BDI_Reset_Volts_Per_Cell 900 – 3000
0x3170 0x00  that determines whether BDI Percentage is reset to 100%. Reset Volts Per 


Cell should always be set higher than Full Volts Per Cell. 
 Reset Voltage Level = Reset Volts Per Cell × number of cells in the 
battery pack.* 


Full Volts Per Cell 0.900 – 3.000 V The full voltage level sets the Keyswitch Voltage that is considered to be   
BDI_Full_Volts_Per_Cell 900 – 3000 100% state-of-charge; when a loaded battery drops below this voltage, it 
0x3171 0x00


Monitor » Battery menu.  
 Full Voltage Level = Full Volts Per Cell × number of cells in the battery 
pack.* 


Empty Volts Per Cell 0.900 – 3.000 V The empty voltage level sets the Keyswitch Voltage that is considered    
BDI_Empty_Volts_Per_Cell 900 – 3000 to be 0% state-of-charge. 
0x3172 0x00   Empty Voltage Level = Empty Volts Per Cell × number of cells in the 


battery pack.* 


Discharge Time 0 – 600 minutes Sets the minimum time for the BDI algorithm to count down the BDI    
BDI_Discharge_Time 0 – 600 Percentage from 100% to 0%. The BDI algorithm integrates the time the 
0x3173 0x00


that cumulative time exceeds the Discharge Time / 100, the BDI Percentage 
is decremented by one percentage point and a new state of charge voltage 
level is calculated.  
 State of Charge Level = ((Full Voltage Level - Empty Voltage Level)  
× BDI Percentage / 100) + Empty Voltage Level.


BDI Reset Percent


BDI_Reset_Percent 0 – 100 can sometimes cause false resets. The BDI Reset Percent parameter 
0x3174 0x00


value above which the BDI Percentage variable will not reset.  


to 100% only if ((Keyswitch Voltage > Reset Voltage Level) and (BDI 
Percentage < BDI Reset Percent)).


* To determine the number of cells in the battery pack, 
 divide the Nominal Voltage setting (page 58) by the battery 


  Lead Acid:  2.0 V/cell, nominal.


DUAL DRIVE MENU


FOR DUAL DRIVE PARAMETERS, SEE THE DUAL DRIVE MANUAL, P/N 53152-DD.
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3 — PROGRAMMABLE PARAMETERS: Vehicle Parameters


VEHICLE MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Metric Units On / Off When this parameter is programmed On, the distance variables (Vehicle  
Metric_Units On / Off Odometer, Braking Distance Captured, Distance Since Stop, Distance Fine, 
OptionBits3  [Bit 5]  and the Capture Distance variables) will accumulate and display in metric 
0x306C 0x00  units (km, meters, or decimeters). When programmed Off, the distance 


variables will accumulate and display in English units (miles, feet, or inches). 
 Distance variables are displayed in the Monitor » Vehicle menu (page 79).


Speed to RPM 10.0 – 3000.0 This parameter affects the vehicle speed displayed in the Monitor » Motor  
Speed_to_RPM 100 – 30000 ; 
0x304C 0x00  it does not affect actual vehicle performance. The value entered for Speed 


to RPM is a conversion factor that scales motor speed to vehicle speed. 
     KPH to RPM: (G/d)*5305, where G = gear ratio, d = tire diameter [mm].  


   MPH to RPM: (G/d)*336.1, where G = gear ratio, d = tire diameter [in]. 


Capture Speed 1 0 – 8000 rpm The controller captures the time it takes the motor to go from 0 rpm to the 
Capture_Speed_1 0 – 8000 programmed Capture Speed. The result is stored as “Time to Speed 1” 
0x3079 0x00  in the Monitor » Vehicle menu (page 79). This timer starts every time the 


Capture Speed 2


Capture_Speed_2 0 – 8000 identically to Capture Speed 1. The result is stored as “Time to Speed 2” 
0x3886 0x00  in the Monitor » Vehicle menu (page 79). 


Capture Distance 1 1 – 1320 The controller captures the time it takes the vehicle to travel from 0 rpm to   
Capture_Distance_1 1 – 1320 the programmed Capture Distance. The result is stored as “Time to Dist 1” 
0x307A 0x00  in the Monitor » Vehicle menu (page 79). This timer starts every time the 


 
 Note: For accurate distance measuring, the Speed to RPM parameter 
must be set correctly.  
 With the Metric Units parameter programmed Off, distance is in units 
of feet. With Metric Units programmed On, distance is in units of meters.


Capture Distance 2


Capture_Distance_2 1 – 1320 identically to Capture Distance 1. The result is stored as “Time to Dist 2” 
0x3883 0x00  in the Monitor » Vehicle menu.


Capture Distance 3


Capture_Distance_3 1 – 1320 identically to Capture Distance 1. The result is stored as “Time to Dist 3” 
0x3884 0x00  in the Monitor » Vehicle menu.
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3 — PROGRAMMABLE PARAMETERS: Emergency Reverse Parameters


EMERGENCY REVERSE MENU [SPEED MODE & SPEED MODE EXPRESS only]


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


EMR Enable On/Off Determines whether the emergency reverse function is active. 
EMR_Enable On/Off  On = emergency reverse is enabled.
OptionBits1  [Bit 1]   Off = emergency reverse is disabled.
0x306A 0x00


EMR Type 0 – 3 Determines where the input comes from for emergency reverse.
EMR_Type 0 – 3  0 = emergency reverse activated by switch 1 (pin 24). 
0x3036 0x00    1 = emergency reverse is activated by VCL functions  


  Enable_Emer_Rev() and Disable_Emer_Rev(). 
  2 = emergency reverse activated by switch 1 (pin 24), but only if  
  the vehicle is moving forward (forks trailing) when emergency  
  reverse is activated. 
  3 = emergency reverse is activated by VCL functions  
  Enable_Emer_Rev() and Disable_Emer_Rev(), but only if  
  the vehicle is moving forward (forks trailing) when emergency  
  reverse is activated.


EMR Dir Interlock  On/Off Determines whether the interlock switch must be turned off after emergency  
EMR_Dir_Interlock On/Off reverse before the vehicle can be driven again.
EMR_Dir_Interlock_Bit0  [Bit 0]   On =interlock and throttle and direction must all be cleared.
0x389F 0x00    Off = only throttle and direction must be cleared.


EMR Time Limit


EMR_Time_Limit 0 – 3750 is moving in the reverse direction. This timer will restart if the vehicle ever goes 
0x303B 0x00  forward while emergency reverse is still active. The allowable range is 0–30 


seconds, where 30 seconds is a special case of no time out.  
 When emergency reverse times out, the Emer Rev Timeout fault is set. 
Cycling the emergency reverse input will clear the Emer Rev Timeout fault.  
 To stop the vehicle after an EMR event (not move in reverse direction),  
set this parameter to 0.


EMR Speed


EMR_Speed 50 – 6000 emergency reverse is active. The motor speed in reverse during an emergency
0x3038 0x00  reverse event will be the lesser of EMR_Speed and either Max_Speed_SpdMx 


(for Speed Mode Express) or Max_Speed_SpdM (for Speed Mode). 
 Emergency Reverse is not valid for Torque Mode. See Fig.16, Control 
Mode Processing, on page 110.


EMR Accel Rate 0.1 – 3.0 s Sets the rate (in seconds) at which the vehicle accelerates in the opposite 
EMR_Accel_Rate 100 – 3000 direction after it has been brought to a stop. If the vehicle is already traveling 
0x3039 0x00  in the reverse direction below the EMR Speed, the EMR Accel Rate will bring 


the vehicle to the EMR Speed.


EMR Decel Rate 0.1 – 3.0 s Sets the rate (in seconds) at which the vehicle brakes to a stop when   
EMR_Decel_Rate 100 – 3000 emergency reverse is activated and the vehicle is moving forward. If the 
0x303A 0x00  vehicle is already traveling in the reverse direction above the EMR Speed,  


the EMR Decel Rate will bring the vehicle down to the EMR Speed.
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3 — PROGRAMMABLE PARAMETERS: Interlock Braking Parameters


INTERLOCK BRAKING MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Enable On / Off Determines whether the interlock braking function is active. 
Interlock_Brake_Enable On / Off  On = The controller will attempt to bring the vehicle to a stop using regen
OptionBits3  [Bit 7]  braking when the interlock signal is removed.
0x306C 0x00   Off = The controller will disable the bridge after Sequencing Delay expires 


and allow the vehicle to roll freely when the interlock signal is removed. This 
option is typically used only when there is a user controlled mechanical or 
hydraulic brake system.


Decel Rate HS 0.1 – 30.0 Sets the rate (in seconds) that is used to slow down the vehicle when the    
Interlock_Brake_Decel_ 100 – 30000 interlock is released at high vehicle speeds. Larger values represent slower  
 Rate_HS  response.
0x309F 0x00


Decel Rate LS 0.1 – 30.0 Sets the rate (in seconds) that is used to slow down the vehicle when the   
Interlock_Brake_Decel_ 100 – 30000 interlock is released at low vehicle speeds. Larger values represent slower 
 Rate_LS  response.
0x309E 0x00


Interlock Brake Timeout 0.0 – 8.0 s Controls the maximum allowable duration of an interlock braking event.   
Interlock_Brake_Timeout 0 – 1000 The timer starts as soon as the interlock signal is removed. If the time expires 
0x309C 0x00  before the vehicle has slowed below the Set_Speed_Threshold, the EM brake 


will engage automatically. 
 This timeout allows parallel usage of regen braking and the EM brake to 
reduce stopping distance. If Interlock Brake Timeout expires and the motor is 
still moving, regen braking will continue to retard vehicle motion in conjunction 
with the EM brake.  
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3 — PROGRAMMABLE PARAMETERS: CAN Interface Parameters


CAN INTERFACE MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


CANopen Interlock On / Off When programmed On, CAN NMT State must = 5 (operational state)  
CANopen_Interlock_Enable On/Off in order for the interlock to be set; see Monitor » CAN Status menu, 


page 81.
OptionBits3  [Bit 2]
0x306C 0x00


CAN Node ID 1  0 – 127 The Node ID for the primary microprocessor is determined by the state 
CAN_Node_ID_1 0 – 127 of switches 5 and 6 at KSI turn on: 
0x3140 0x00   Node_ID_1 is selected when Sw 6 = Off and Sw 5 = Off
   Node_ID_2 is selected when Sw 6 = Off and Sw 5 = On 


 Node_ID_3 is selected when Sw 6 = On and Sw 5 = Off 
 Node_ID_4 is selected when Sw 6 = On and Sw 5 = On. 


  the Node_ID_1 parameter is used. If the Node_ID_1 parameter is also  


CAN Node ID 2  0 – 127 See description of Node ID 1. 
CAN_Node_ID_2 0 – 127  
0x3141 0x00


CAN Node ID 3  0 – 127 See description of Node ID 1. 
CAN_Node_ID_3 0 – 127  
0x3146 0x00


CAN Node ID 4  0 – 127 See description of Node ID 1. 
CAN_Node_ID_4 0 – 127  
0x3147 0x00


Supervisor Node ID  1 – 127 Sets the Node ID for the supervisor microprocessor. The Node ID is the 
Supervisor_Node_ID 1 – 127
0x3872 0x00


Baud Rate -3 – 4 Sets the CAN baud rate for the CANopen Slave system: 
CAN_Baud_Rate -3 – 4 -3 = 20 kbit/s,  -2 = 50 kbit/s,  -1 = 100 kbit/s,  0 = 125 kbit/s, 
0x3142 0x00  1 = 250 kbit/s,  2 = 500 kbit/s,  3 = 800 kbit/s,  4 = 1000 kbit/s. 


Heartbeat Rate 16 – 200 ms Sets the rate at which the CAN heartbeat messages are sent from the 
CANopen_Heart_Beat_Rate 4 – 50 CANopen Slave system. 
0x1017 0x00


PDO Timeout Period 0 – 200 ms Sets the PDO timeout period for the CANopen Slave system. After the  
CAN_PDO_Timeout_Period 0 – 50 slave controller has sent a PDO MISO, it will declare a PDO Timeout Fault 
0x3149 0x00  if the master controller has not sent a reply PDO MOSI message within the 


set time. Either PDO1 MOSI or PDO2 MOSI will reset the timer. Setting the 
PDO Timeout Period = 0 will disable this fault check. 
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3 — PROGRAMMABLE PARAMETERS: Motor Characterization Test Parameters


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Emergency Message Rate 16 – 200 ms Sets the minimum rate between CAN emergency messages from the  
CANopen_Emergency_Rate 4 – 50 CANopen Slave system. This prevents quickly changing fault states from 
0x3148 0x00


Suppress CANopen Init


Suppress_CANopen_Init 0 – 1 CANopen system is suppressed. Typically this is done so that the VCL 
0x3143 0x00  program can make changes to the CANopen system before enabling it (by 


setting the variable Suppress_CANopen_Init = 0 and running the Setup_
CAN() function).


MOTOR CONTROL TUNING: IM MOTOR CHARACTERIZATION TESTS MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Test Enable


IM_AutoChar_Test_Enable 0 – 1 procedure. See Section 6 for the complete description of the motor 
0x3800 0x00  


Test Throtte -1 – 1 This parameter is used to change the direction of the motor to the 
Test_Throttle -1 – 1
0x3034 0x00   See Section 6 for the complete description of the motor charac-


Motor Poles 2 – 8 This parameter is used to select the number of poles before 
IM_MotorData6 2 – 8
0x3805 0x00   See Section 6 for the complete description of the motor charac-


Max Test Speed 500 – 3000 rpm This parameter is used to set the maximum motor speed allowed 
IM_AutoChar_Max_Test_Speed 500 – 3000
0x38A0 0x00   See Section 6 for the complete description of the motor charac-


Max Test Current 20 – 100 % This parameter is used to set the maximum motor current allowed 
IM_AutoChar_Max_Test_Current 6553 – 32767
0x38A1 0x00   See Section 6 for the complete description of the motor charac-


SlipGain


IM_MotorData8 0 – 20000 to tune the motor to deliver the maximum torque per amp. 
0x3819 0x00   See Section 6 for the complete description of the motor charac-
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3 — PROGRAMMABLE PARAMETERS: Field Weakening Control Parameters


MOTOR CONTROL TUNING: FIELD WEAKENING CONTROL MENU


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


FW Base Speed 200 – 6000 rpm This parameter needs to be reset each time the Motor Type is changed 
FW_Base_Speed 200 – 6000 or the low speed current limit is changed. For example, if you lower Drive_
0x3857 0x00  Current_Limit (page 40) or PL_Drive_Nominal (page 41), you should consider 


adjusting this parameter. 
 To determine the correct value, perform this tuning test. The test should 
be run with batteries that have a reasonable charge. In either Torque Control 


accelerating at full current during the test. Next, set the Base Speed parameter 
to the maximum value (so that it will not interfere with the test result). From 
a stop, apply full throttle and accelerate to high speed and then stop. After 
stopping, note the value displayed in Monitor » Controller » Motor Tuning » Base 
Speed Captured, and enter this value for the Base Speed setting. 
 The test restarts each time the vehicle comes to a stop and the throttle is 
released, so be sure to note the value before driving away. 


Field Weakening Drive


Field_Weakening_Drive 0 – 1024
0x3033 0x00  


 Note: The Field Weakening Drive setting will have no effect at motor 
speeds below FW Base Speed.


Field Weakening Regen


Field_Weakening_Regen 0 – 1024
0x3888 0x00


but for some higher speed vehicles a lower setting (e.g., 50%) could provide a 
more responsive feel.  
 Note: The Field Weakening Regen setting will have no effect at motor 
speeds below FW Base Speed. 


Weakening Rate Drive


Field_Weakening_Rate_Drive 0 – 500 create surging in the vehicle as it accelerates at mid to high speeds. Setting 
0x383C 0x00  the rate too high may create high frequency oscillations (usually audible) when 


the vehicle accelerates at mid to high speeds. 


Min Field Current


Min_Field_Current 0 – 8000
0x3821 0x00  battery consumption.
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CLONING (for copying parameter settings to multiple controllers)


Once a controller has been programmed to the desired settings, these settings 
can be transferred as a group to other controllers, thus creating a family of 
“clone” controllers with identical settings. Cloning only works between 
controllers with the same model number and software version. For example, 
the programmer can read all the information from a 1236E-5421 controller and 
write it to other 1236E-5421 controllers; however, it cannot write that same 
information to 1236E-5521 or to 1236SE-5621 controllers.


To perform cloning, plug the programmer (1313 or 1314) into the 
controller that has the desired settings. Select the Program menu; follow the 
prompts to copy the settings into the programmer.


Plug the programmer into the controller that you want to have these 
same settings, and follow the Program menu prompts to write these settings 
into the controller. 


Note: For cloning Dual Drive controllers, see the separate Dual Drive 
manual, p/n 53152-DD. 


3 — PROGRAMMABLE PARAMETERS: Motor Type and Reset Controller Parameters; Controller Cloning


MOTOR CONTROL TUNING: MOTOR TYPE PARAMETER


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Motor Type


Motor_Type 0 – 307 Consult your Curtis distributor or support engineer for information on how to set this 
0x3809 0x00   parameter based on your application and motor. 


MOTOR CONTROL TUNING: RESET CONTROLLER PARAMETER


  ALLOWABLE  
 PARAMETER RANGE DESCRIPTION


Reset Controller 0 – 1 Setting this parameter = 1 will reset the controller. This reset is similar to resetting
ResetController 0 – 1 by cycling the keyswitch. Reset Controller has the advantage of resetting without 
0x3B05 0x00  causing the parameter block to be reloaded into the 1313/1314 programmer. 


PCF
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4a 
4a — MONITOR MENU


MONITOR MENU


Through its Monitor menu, the 1313 handheld and 1314 PC programmers pro-
vide access to real-time data during vehicle operation. This information is helpful 
during diagnostics and troubleshooting, and also while adjusting programmable 
parameters.  


OUTPUTS MENU  .............................. p. 73


 —Analog Out


 —Digital Out 6


 —Digital Out 7


 —Driver 1 PWM


 —Driver 2 PWM


 —Driver 3 PWM


 —Driver 4 PWM


 —PD PWM


 —PD Current


 —5 Volts


 —12 Volts


 —Ext Supply Current


 —Pot Low


BATTERY MENU  .............................. p. 74


 —BDI


 —Capacitor Voltage


 —Keyswitch Voltage


MOTOR MENU  ................................. p. 75


 —Motor RPM


 —Temperature


 —MotorSpeed A


 —MotorSpeed B


INPUTS MENU  ................................. p. 70


 —Throttle Command


 —Mapped Throttle


 —Throttle Pot


 —Brake Command


 —Mapped Brake


 —Pot2 Raw


 —PD Throttle


 —Steer Pot


 —Steer Angle (deg)


 —Interlock


 —Emer Rev


 —Analog 1


 —Analog 2


 —Switch 1


 —Switch 2


 —Switch 3


 —Switch 4


 —Switch 5


 —Switch 6


 —Switch 7


 —Switch 8


 —Driver 1 Input


 —Driver 2 Input


 —Driver 3 Input


 —Driver 4 Input


 —PD Input


 —DigOut6 Input


 —DigOut7 Input


 —Switch 16


Table 4 Monitor Menu: 1313 /1314 Programmer
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4a — MONITOR MENU


VEHICLE MENU  ...............................  p. 79


 —Vehicle Speed


 —Vehicle Odometer


 —Vehicle Acceleration


 —Time to Speed 1


 —Time to Speed 2


 —Time Between Speeds


 —Time to Dist 1


 —Time to Dist 2


 —Time to Dist 3


 —Braking Distance Captured


 —Distance Since Stop


 —Distance Fine


CAN STATUS MENU  .........................  p. 81


 —CAN Node ID


 —CAN NMT State


 —PDO1 MOSI Byte Map


 —PDO1 MISO Byte Map


 —PDO2 MOSI Byte Map


 —PDO2 MISO Byte Map


Table 4 Monitor Menu: 1313 /1314 Programmer,


CONTROLLER MENU  .........................  p. 76


 —Current (RMS)


 —Modulation Depth


 —Frequency


 —Temperature


 —Main State


 —Regen


 —VCL Error Module


 —VCL Error


 —Cutbacks  .............................  p. 78


  —Motor Temp Cutback


  —Controller Temp Cutback


  —Undervoltage Cutback


  —Overvoltage Cutback


 —Motor Tuning  ........................  p. 78


  —Motor Speed


  —Base Speed Captured


  —Test Field Current
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4a — MONITOR MENU


Monitor Menu: INPUTS


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


Throttle Command -100.0 – 100.0 % Throttle request to slew rate block.
Throttle_Command -32767 – 32767
0x3216 0x00


Mapped Throttle -100.0 – 100.0 % Mapped throttle request.
Mapped_Throttle -32767 – 32767 
0x3211 0x00


Throttle Pot 0.00 – 5.50 V Voltage at throttle pot wiper (pin 16).
Throttle_Pot_Raw 0 – 36044 
0x3215 0x00


Brake Command 0.0 – 100.0 % Brake request to slew rate block.
Brake_Command 0 – 32767
0x321A 0x00


Mapped Brake 0.0 – 100.0 % Mapped brake request.
Mapped_Brake 0 – 32767 
0x3212 0x00


Pot2 Raw 0.00 – 5.50 V Voltage at pot2 wiper (pin 17).
Pot2_Raw 0 – 36044 
0x3217 0x00


PD Throttle 0.00 – 100.00 % Proportional driver current request.
PD_Throttle 0 – 32766 
0x3210 0x00


Steer Pot 0.00 – 6.25 V Voltage at steer pot wiper (pin 17) on Dual 
Steer_Pot_Raw 0 – 32767 Drive traction slave.
0x38BB 0x00


Steer Angle (deg) -90 – 90 Steer angle degrees calculated in Dual Drive 
Steer_Angle -90 – 90 traction master.
0x38BA 0x00


Interlock On / Off Interlock input on or off. The source of the 
Interlock_State On / Off interlock input is determined by the Interlock 
System_Flags1  [Bit 0]  Type parameter:
0x322B 0x00   from Switch 3 (pin 9) if Interlock Type = 0 


 from VCL function if Interlock Type = 1 
 from KSI (pin 1) if Interlock Type = 2.
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4a — MONITOR MENU


Emer Rev On / Off Emergency reverse input on or off. The 
EMR_State On / Off source of the emergency reverse input is 
System_Flags1  [Bit 1]  determined by the EMR Type parameter:
0x322B 0x00   from Switch 1 (pin 24) if EMR Type = 0 


 from VCL function if EMR Type = 1.


Analog 1 0.00 – 10.00 V Voltage at analog 1 (pin 24). 
Analog1_Input 0 – 1023 
0x3204 0x00


Analog 2 0.00 – 10.00 V Voltage at analog 2 (pin 8).
Analog2_Input 0 – 1023 
0x3205 0x00


Switch 1 On / Off Switch 1 on or off (pin 24). 
Sw_1 On / Off 
Switches  [Bit 0]  
0x3226 0x00


Switch 2 On / Off Switch 2 on or off (pin 8). 
Sw_2 On / Off 
Switches  [Bit 1]  
0x3226 0x00


Switch 3 On / Off Switch 3 on or off (pin 9). 
Sw_3 On / Off 
Switches  [Bit 2]  
0x3226 0x00


Switch 4 On / Off Switch 4 on or off (pin 10). 
Sw_4 On / Off 
Switches  [Bit 3]  
0x3226 0x00


Switch 5 On / Off Switch 5 on or off (pin 11). 
Sw_5 On / Off 
Switches  [Bit 4]  
0x3226 0x00


Switch 6 On / Off Switch 6 on or off (pin 12). 
Sw_6 On / Off 
Switches  [Bit 5]  
0x3226 0x00


Monitor Menu: INPUTS, 


  DISPLAY  
 VARIABLE RANGE DESCRIPTION
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Switch 7 On / Off Switch 7 on or off (pin 22).
Sw_7 On / Off 
Switches  [Bit 6] 
0x3226 0x00


Switch 8 On / Off Switch 8 on or off (pin 33). 
Sw_8 On / Off 
Switches  [Bit 7] 
0x3226 0x00


Driver 1 Input On / Off Driver 1 input on or off (pin 6). 
Sw_9 On / Off 
Switches  [Bit 8]  
0x3226 0x00


Driver 2 Input On / Off Driver 2 input on or off (pin 5). 
Sw_10 On / Off 
Switches  [Bit 9]  
0x3226 0x00


Driver 3 Input On / Off Driver 3 input on or off (pin 4). 
Sw_11 On / Off 
Switches  [Bit 10]  
0x3226 0x00


Driver 4 Input On / Off Driver 4 input on or off (pin 3). 
Sw_12 On / Off 
Switches  [Bit 11]  
0x3226 0x00


PD Input On / Off Proportional driver on or off (pin 2). 
Sw_13 On / Off 
Switches  [Bit 12]  
0x3226 0x00


DigOut6 Input On / Off Digital Out 6 input on or off (pin 19). 
Sw_14 On / Off 
Switches  [Bit 13] 
0x3226 0x00


DigOut7 Input On / Off Digital Out 7 input on or off (pin 20). 
Sw_15 On / Off 
Switches  [Bit 14]  
0x3226 0x00


Switch 16 On / Off Switch 16 on or off (pin 14). 
Sw_16 On / Off 
Switches  [Bit 15] 
0x3226 0x00


Monitor Menu: INPUTS, 


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


4a — MONITOR MENU
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4a — MONITOR MENU


Monitor Menu: OUTPUTS


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


Analog Out 0.00 – 10.00 V Voltage at Analog output (pin 30).
Analog_Output 0 – 32767
0x321D 0x00


Digital Out 6 On / Off Digital Out 6 output on or off (pin 19).
Dig6_Output On / Off 


[Bit 3]
0x322B 0x00


Digital Out 7 On / Off Digital Out 7 output on or off (pin 20).
Dig7_Output On / Off 


[Bit 4]
0x322B 0x00


Driver 1 PWM 0 – 100 % Driver 1 PWM output (pin 6).
PWM1_Output 0 – 32767
0x321F 0x00


Driver 2 PWM 0 – 100 % Driver 2 PWM output (pin 5).
PWM2_Output 0 – 32767
0x3220 0x00


Driver 3 PWM 0 – 100 % Driver 3 PWM output (pin 4).
PWM3_Output 0 – 32767
0x3221 0x00


Driver 4 PWM 0 – 100 % Driver 4 PWM output (pin 3).
PWM4_Output 0 – 32767
0x3222 0x00


PD PWM 0 – 100 % Proportional driver PWM output (pin 2).
PD_Output 0 – 32767
0x321E 0x00


PD Current 0.00 – 2.00 A Current at proportional driver (pin 2).
PD_Current 0 – 607
0x321C 0x00


5 Volts 0.00 – 6.25 V Voltage at +5V output (pin 26).
Five_Volts_Output 0 – 1023 
0x3202 0x00


12 Volts 0.00 – 12.00 V Voltage at +12V output (pin 25).
Twelve_Volts_Output 0 – 768
0x3522 0x00
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Monitor Menu: BATTERY


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


BDI 0 – 100 % Battery state of charge.
BDI_Percentage 0 – 100
0x3308 0x00


Capacitor Voltage 0.0 – 200.0 V 
Capacitor_Voltage 0 – 12800 at B+ terminal.
0x324C 0x00


Keyswitch Voltage 0.0 – 105.0 V Voltage at KSI (pin 1). 
Keyswitch_Voltage 0 – 10500 
0x324D 0x00


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


Ext Supply Current 0 – 200 mA Combined current of the external +12V and 
Ext_Supply_Current 0 – 800 +5V voltage supplies (pins 25 and 26).
0x3229 0x00


Pot Low 0.00 – 6.25 V Voltage at pot low (pin 18).
Pot_Low_Output 0 – 1023 
0x3203 0x00


4a — MONITOR MENU
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4a — MONITOR MENU


Monitor Menu: MOTOR


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


Motor RPM -12000 – 12000 rpm Motor speed in revolutions per minute. 
Motor_RPM -12000 – 12000  
0x3207 0x00 


Temperature -100 – 300 °C Temperature sensor readout.
Motor_Temperature -1000 – 3000
0x320B 0x00


MotorSpeed A -12000 – 12000 rpm Motor encoder phase A speed in revolutions 
MotorspeedA -12000 – 12000 per minute. This can be used to verify that 
0x35D1 0x00  phase A of the encoder is operating correctly. 


MotorSpeed A should equal MotorSpeed B in a 
properly operating motor encoder.


MotorSpeed B -12000 – 12000 rpm Motor encoder phase A speed in revolutions 
MotorspeedB -12000 – 12000 per minute. This can be used to verify that 
0x35D2 0x00  phase B of the encoder is operating correctly. 


MotorSpeed B should equal MotorSpeed A in a 
properly operating motor encoder.
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4a — MONITOR MENU


Monitor Menu: CONTROLLER


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


Current (RMS) 0.0 – 1000.0 A RMS current of the controller, taking all 
Current_RMS 0 – 10000 three phases into account.
0x3209 0x00


Modulation Depth 0.0 – 100.0 % Percentage of available voltage being used.
Modulation_Depth 0 – 1182 
0x3208 0x00


Frequency


Frequency -18000 – 18000 
0x3206 0x00


Temperature -100 – 300 °C Controller internal temperature. 
Controller_Temperature -1000 – 3000 
0x322A 0x00


Main State 0 –  10 Main contactor state:  
Main_State 0 –  10  0 = open
0x3223 0x00   1 = precharge  


 2 = weld check 
 3 = closing delay  
 4 = missing check  
 5 = closed (when Main Enable = On)  
 6 = delay  
 7 = arc check  
 8 = open delay  
  9 = fault  
 10= closed (when Main Enable = Off).


Regen On / Off On when regen braking is taking place;  
Regen_State On / Off Off when it is not.
System_Flags1  [Bit 2]
0x322B 0x00


VCL Error Module 0 – 65535 A VCL Runtime Error (fault code 68) will 
Last_VCL_Error_Module 0 – 65535 store additional information about the 
0x3473 0x00  cause of a VCL runtime error in the VCL 


VCL Error 0 – 65535 Error Module and VCL Error variables. The


Last_VCL_Error 0 – 65535
0x3472 0x00  to the runtime VCL module ID and error 


VCL error that caused the runtime error.
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4a — MONITOR MENU


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


Note:


Errors indicate the motor 


invalid, except in the case  
of Error 1.


Motor Characterization Error


Motor_Characterization_Error 0 – 65535 will store additional information in the Motor 
0x3899 0x00
    0 = sequencing error. Normally caused  


 
   Test Enable before running the test. 


 
   not auto-detected; set up Encoder  
   Steps manually 
 2 = motor temp sensor fault 
 3 = motor temp hot cutback fault  
 4 = controller overtemp cutback fault  
 5 = controller undertemp cutback fault  
 6 = undervoltage cutback fault  
 7 = severe overvoltage fault  
 8 = encoder signal not seen, or one or  
   both channels missing  
  9 = motor parameters out of character- 
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4a — MONITOR MENU


Monitor Menu: CUTBACKS


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


Motor Temp Cutback 0 – 100 % Displays the current available as a result of 
MotorTempCutback 0 – 4096 the motor temperature cutback function.
0x3581 0x00   A value of 100% indicates no cutback in 


current.


Controller Temp Cutback 0 – 100 % Displays the current available as a result of 
ControllerTempCutback 0 – 4096 the controller temperature cutback function.
0x35F3 0x00   A value of 100% indicates no cutback in 


current.


Undervoltage Cutback 0 – 100 % Displays the current available as a result of 
UndervoltageCutback 0 – 4096 the undervoltage cutback function.
0x3605 0x00   A value of 100% indicates no cutback in 


current.


Overvoltage Cutback 0 – 100 % Displays the current available as a result of 
OvervoltageCutback 0 – 4096 the overvoltage cutback function.
0x3604 0x00   A value of 100% indicates no cutback in 


current.


Monitor Menu: MOTOR TUNING


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


Motor Speed -32768 – 32767 rpm Motor speed in revolutions per minute. 
Motor_Speed -32768 – 32767 
0x353F 0x00   


Base Speed Captured 0 – 65535 rpm Displays the value of the motor base speed 
Base_Speed_Captured 0 – 65535 captured in the most recent acceleration.
0x35BE 0x00   This value is used to set the FW Base 


Speed parameter, using the FW Base Speed 
set procedure described on page 66 and  


-
cedure (Section 6, pages 90 and 92).


Test Field Current 0 – 800 A Field test current reading used during 
Test_Field_Current 0–80 – 800000 
0x3873 0x00  procedure (Section 6).
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Monitor Menu: VEHICLE


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


Vehicle Speed -3276.8 – 3276.7 Vehicle speed, in units of MPH or KPH, 
Vehicle_Speed -32768 – 32767 depending on the setting of the Metric 
0x320A 0x00  Units parameter (see Program » Vehicle 


menu, page 61).   
 For accurate speed estimates, the 
Speed to RPM parameter must be set 
correctly (page 61).


Vehicle Odometer 0.0–1000000.0 Vehicle distance traveled, in units of miles 
Vehicle_Odometer 0–10000000 or km, depending on the setting of the 
0x3200 0x00  Metric Units parameter (page 61).  


 For accurate distance measurements, 
the Speed to RPM parameter must be set 
correctly (page 61).


Vehicle Acceleration 0.000–10.000 g Vehicle acceleration. The Speed to RPM 
Vehicle_Acceleration 0–10000 parameter must be set correctly for 
0x35C1 0x00  accurate measurement (page 61).


Time to Speed 1


Time_to_Capture_Speed_1 0 – 32000 rpm to the programmed Capture Speed 1 
0x35BF 0x00  (see Program » Vehicle menu, page 61) 


during its most recent such acceleration.


Time to Speed 2


Time_to_Capture_Speed_2 0 – 32000 rpm to the programmed Capture Speed 2 
0x35BB 0x00  (see Program » Vehicle menu, page 61) 


during its most recent such acceleration.


Time Between Speeds 0.00 – 128.00 s Time taken for the vehicle to go from 
Time_Between_Capture_ 0 – 32000 programmed Capture Speed 1 to 
 Speeds  programmed Capture Speed 2 (see 
0x35C4 0x00  Program » Vehicle menu, page 61) during 


its most recent such acceleration.


Time to Dist 1 0.00 – 128.00 s Time taken for the vehicle to travel from 
Time_to_Capture_Distance_1 0 – 32000
0x3612 0x00  Distance 1 (see Program » Vehicle menu, 


page 61) during its most recent such trip.  
 For accurate distance measurements, 
the Speed to RPM parameter must be set 
correctly (page 61).


Time to Dist 2 0.00 – 128.00 s Time taken for the vehicle to travel from 
Time_to_Capture_Distance_2 0 – 32000
0x3613 0x00  Distance 2 (see Program » Vehicle menu) 


during its most recent such trip.  
 For accurate distance measurements,  
the Speed to RPM parameter must be set 
correctly (page 61).
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  DISPLAY  
 VARIABLE RANGE DESCRIPTION


Time to Dist 3 0.00 – 128.00 s Time taken for the vehicle to travel from 
Time_to_Capture_Distance_3 0 – 32000
0x3614 0x00  Distance 3 (see Program » Vehicle menu, 


page 61) during its most recent such trip.  
 For accurate distance measurements,  
the Speed to RPM parameter must be  
set correctly (page 61). 


Braking Distance Captured  0.0 – 1000000.0 Distance traveled by the vehicle starting   
Braking_Distance_Captured 0 – 40000000 with vehicle braking (initiated by throttle 
0x3201 0x00  reversal, brake pot, VCL_Brake, or  


interlock braking) and ending when 
Motor_RPM = 0. Units are meters or feet, 
depending on the setting of the Metric  
Units parameter (page 61).  
 For accurate distance measurements,  
the Speed to RPM parameter must be  
set correctly (page 61). 


Distance Since Stop  0.0 – 1000000.0 Distance traveled by the vehicle starting     
Distance_Since_Stop 0 – 40000000 from a stop. In effect, the vehicle is used 
0x324E 0x00  as a tape measure. (In other words, if you 


travel 300 feet forward and then 300 feet 
in reverse, the distance would be 600.) 
The distance is continuously updated  
and will stop (and restart) when  
Motor_RPM = 0.  
 For accurate distance measurements,  
the Speed to RPM parameter must be 
set correctly (page 61). Units are meters 
or feet, depending on the setting of the 
Metric Units parameter (page 61).


Distance Fine  -214748364.8 – 214748364.7 Position measurement. Net distance    
Distance_Fine_ -2147483648 – 2147483647 in both the forward and reverse 
 Long  directions. (In other words, if you travel 
0x3616 0x00  20 inches forward and then 20 inches 


The distance is continuously updated 
and will roll over when the variable goes 
over the limits. Units are decimeters or 
inches, depending on the setting of the 
Metric Units parameter (page 61). 


   For accurate distance measurements, 
the Speed to RPM parameter must be  
set correctly (page 61).
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* Each of these byte maps is a submenu containing 8 variables,  
one for each byte. Each variable is 32 bits. 


Monitor Menu: CAN STATUS


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


CAN Node ID 0 – 127 
CAN_Node_ID
0x3145 0x00


CAN NMT State 0 – 127 Controller CAN NMT state:
CAN_NMT_State 0 – 127 
0x3328 0x00  127=pre-operational.


PDO1 MOSI Byte Map* 0 – 232 .


PDO1 MISO Byte Map* 0 – 232 .


PDO2 MOSI Byte Map* 0 – 232 .


PDO2 MISO Byte Map* 0 – 232 .


PDO1 MOSI Byte Map


CAN_PDO_MOSI_1_MAP_1 0x1600 0x01


CAN_PDO_MOSI_1_MAP_2 0x1600 0x02 


CAN_PDO_MOSI_1_MAP_3 0x1600 0x03 


CAN_PDO_MOSI_1_MAP_4 0x1600 0x04 


CAN_PDO_MOSI_1_MAP_5 0x1600 0x05 


CAN_PDO_MOSI_1_MAP_6 0x1600 0x06 


CAN_PDO_MOSI_1_MAP_7 0x1600 0x07 


CAN_PDO_MOSI_1_MAP_8 0x1600 0x08


PDO1 MISO Byte Map


CAN_PDO_MISO_1_MAP_1 0x1A00 0x01


CAN_PDO_MISO_1_MAP_2 0x1A00 0x02 


CAN_PDO_MISO_1_MAP_3 0x1A00 0x03 


CAN_PDO_MISO_1_MAP_4 0x1A00 0x04 


CAN_PDO_MISO_1_MAP_5 0x1A00 0x05 


CAN_PDO_MISO_1_MAP_6 0x1A00 0x06 


CAN_PDO_MISO_1_MAP_7 0x1A00 0x07 


CAN_PDO_MISO_1_MAP_8 0x1A00 0x08


PDO2 MOSI Byte Map


CAN_PDO_MOSI_2_MAP_1 0x1601 0x01


CAN_PDO_MOSI_2_MAP_2 0x1601 0x02 


CAN_PDO_MOSI_2_MAP_3 0x1601 0x03 


CAN_PDO_MOSI_2_MAP_4 0x1601 0x04 


CAN_PDO_MOSI_2_MAP_5 0x1601 0x05 


CAN_PDO_MOSI_2_MAP_6 0x1601 0x06 


CAN_PDO_MOSI_2_MAP_7 0x1601 0x07 


CAN_PDO_MOSI_2_MAP_8 0x1601 0x08


PDO1 MISO Byte Map


CAN_PDO_MISO_2_MAP_1 0x1A01 0x01


CAN_PDO_MISO_2_MAP_2 0x1A01 0x02 


CAN_PDO_MISO_2_MAP_3 0x1A01 0x03 


CAN_PDO_MISO_2_MAP_4 0x1A01 0x04 


CAN_PDO_MISO_2_MAP_5 0x1A01 0x05 


CAN_PDO_MISO_2_MAP_6 0x1A01 0x06 


CAN_PDO_MISO_2_MAP_7 0x1A01 0x07 


CAN_PDO_MISO_2_MAP_8 0x1A01 0x08
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CONTROLLER INFORMATION MENU


This menu provides ID and version numbers for your controller hardware and 
software.


CONTROLLER INFORMATION MENU


  DISPLAY  
 VARIABLE RANGE DESCRIPTION


Model Number 0 – 4294967295 Model number. For example, if you have a 
Model_Number 0 – 4294967295 1236E controller with the model number 
0x3464 0x00  1236E-4521, the Model Number variable will 


have a value of 12364521.


Serial Number 0 – 4294967295 Serial number. For example, if the serial 
Serial_Number 0 – 4294967295 number printed on your controller is 
0x1018 0x04  15045L.11493, the Serial Number variable 


will have the value of 11493. 


Mfg Date Code


Manuf_Date 0 – 32767 two digits indicating the year and the last 
0x3466 0x00  three indicating the day. For example, if the 


serial number printed on your controller is 
15045L.11493, the Mfg Date Code variable 
will have the value of 15045 (45th day of 
2015).


Hardware Version 0 – 32.767 The hardware version number uniquely
Hardware_Ver 0 – 32767 describes the combination of power base 
0x3467 0x00  assembly and the logic, cap, and IMS board 


assemblies used in the controller.


OS Version 0 – 65535 Version number of the operating system
OS_Ver 0 – 65535 software that is loaded into the controller. 
0x346A 0x00 major version 


Build Number 0 – 65535 Build number of the operating system 
Build_Number 0 – 65535 software that is loaded into the controller. 
0x346B 0x00 minor version 


SM Version 0 – 327.67 Version number of the Start Manager 
SM_Ver 0 – 32767 software that is loaded into the controller.
0x332B 0x00


Param Blk Version 0 – 327.67 Version number of the parameter block that  
Param_Blk_Ver 0 – 32767 is loaded into the controller.
0x3468 0x00


VCL App Version 0 – 327.67 Version number of the VCL application 
VCL_App_Ver 0 – 32767 software that is loaded into the controller. 
0x3463 0x00  This value is set in the VCL program by 


assigning a value to the VCL_App_Ver 
variable.


Vehicle Serial Number 0 – 42949
Vehicle_Serial_Number 0 – 4294967295 
0x393D 0x00


Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 26 83


1  M A R C H  2 0 1 6


5 
5 — INITIAL SETUP


C A U T I O N


INITIAL SETUP


The 1232E/SE, 1234E/SE, 1236E/SE, and 1238E controllers can be used in a 
variety of vehicles, which differ widely in characteristics. Before driving the vehicle, 
it is imperative that these initial setup procedures be carefully followed to ensure 
that the controller is set up to be compatible with your application. 


* * *  BEFORE YOU START  * * *
Correct values for the AC motor parameters (Motor Type, 
FW Base Speed, and Field Weakening must be determined 
individually for each AC motor. You can determine these 
values in any of the following ways:


 Contact your Curtis distributor or support engineer 
with the manufacturer’s part number for your motor. 
We have a database of many AC motors for which we 
have already determined the correct motor parameter 
settings.


 Send your AC motor to Curtis for testing on the 
motor dyno. Your motor’s data will be entered into the 
Curtis database and we will send you the appropriate 
parameter values to enter into your controller. Con-
tact ontact your Curtis distributor or support engineer 
before shipping your motor. 


 Use the automated Motor Characterization Procedure 
(see Section 6), which has the controller “learn” the 
AC motor parameter data. The procedure should take 
about 30 minutes to complete and can be done on the 
vehicle. Go ahead and complete setup steps 1 through 
bk before conducting the characterization procedure.


If Curtis has given you the values for Motor Type, FW Base Speed, Field Weakening 
Drive & Regen and you have set them on your controller (see Motor Control 
Tuning menus, pages 65–67), you can start conducting the setup procedures. 
If you will be using the automated Motor Characterization Procedure, that will 
come later—after you have completed steps 1 through bk. 


Before starting the setup procedures, jack the vehicle drive wheels up 
off the ground so that they spin freely (for traction applications); for hydraulic 
applications, beware of connected forks/masts that can move during the vehicle 
setup. Double-check all wiring to ensure it is consistent with the wiring guidelines 
presented in Section 2. Make sure all connections are tight. Turn on the controller 
and plug in the 1313 handheld or 1314 PC programmer.
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1 Motor encoder  


Set the Encoder Steps parameter to the correct setting for your motor’s position 
encoder. This information is typically available from the motor manufacturer. If 
the Motor Characterization Procedure is used, it can determine the encoder steps 
(but only for encoders with 32, 64, or 80 ppr).


Setting the Encoder Steps parameter improperly may cause vehicle mal-
function, including uncommanded drive.


2 Motor temperature sensor 


Set the Sensor Type parameter to the predefined type (1–5) that corresponds to 
your motor temperature sensor. Typically, the motor temperature sensor will be 
a thermistor that should be connected from Analog 2 (pin 8) to ground (pin 7) 
as shown on page 12.  


To check whether the parameter settings and the motor thermistor connec-
tions yield the correct motor temperature, read the Temperature value displayed 
in the programmer’s Monitor » Motor menu (page 75). This is typically done 
when the motor has not been run for many hours, to ensure the motor is at a 
known (room) temperature. If the programmer does not display the correct motor 
temperature, contact your Curtis distributor or support engineer for help. If the 
correct motor temperature is not displayed, or if there is no motor temperature 
sensor, this setup procedure can continue only if the Sensor Enable is set to Off. 


 If the programmer displays the correct motor temperature, continue with 
the procedure and set up the Sensor Enable, Temperature Hot, and Temperature 
Max parameters.


3 Current limits 


The Drive, Regen, Brake, EMR, and Interlock Current Limit parameters are a 
percentage of the controller’s full rated current. The controller’s full rated current 
is printed on the label of the controller. Set the five current limit parameters to 
your desired values. 


4 Battery 


Set the Nominal Voltage parameter to match the nominal battery pack voltage 
of your system. 


5 Main contactor 


Set up the parameters in the Drivers » Main Contactor Menu. 


6 EM brake 


Set up the parameters in the EM Brake Control Menu. 


C A U T I O N
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7 Throttle 


Before the throttle can be set up the interlock must be verified as Off, by reading 
the Interlock value displayed in the Monitor » Inputs menu (page 70). If the 
programmer indicates the interlock is On, review how you set the Interlock Type 
parameter (Drivers » Main Contactor Menu) and turn the interlock off. Verify 
that the programmer displays that the interlock is now Off. Contact your Curtis 
distributor or support engineer to resolve any issues about the interlock before 
continuing with the setup procedure.


Once you have verified the interlock is off, you can set up the throttle input. 
The Throttle Type parameter must be set to match the type of throttle (1–5) and 
wiring that you are using, as described on pages 13–17. Adjust the Forward Dead-
band, Forward Max, Reverse Deadband and Reverse Max parameters to match the 
range of your throttle. The Throttle Pot value displayed on the Monitor » Inputs 
menu (page 70) is useful when setting up these parameters. For the forward and 
reverse directions, read the displayed throttle pot voltage at the point when the 
throttle moves out of neutral and at the point just before full throttle and enter 
these values for the deadband and max settings for that direction. Set up the other 
parameters in the Throttle Menu as required by the application.


You will be able to verify that your throttle settings are correct by checking 
the Mapped Throttle value displayed in the Monitor » Inputs menu (page 70) 
over the entire range of throttle pot movement. The value displayed for Mapped 
Throttle should be = 0% through the range of throttle motion that is considered 
neutral. The displayed Mapped Throttle should be = 100% through the range of 
motion that is considered forward throttle max and should be = -100% through 
the range considered reverse throttle max. Contact your Curtis distributor or 
support engineer to resolve any issues about the throttle setup before continuing 
with the setup procedure.


8 Brake 


If the brake function is not used by your application, set the Brake Pedal Enable 
parameter = Off and Brake Type = 5.


 Before the brake can be set up the interlock must be verified as Off, by 
reading the Interlock value displayed in the Monitor » Inputs menu (page 70). If 
the programmer indicates the interlock is On, review how you set the Interlock 
Type parameter (Drivers » Main Contactor Menu) and turn the interlock off. 
Verify that the Monitor Menu displays that the interlock is now Off. Contact your 
Curtis distributor or support engineer to resolve any issues about the interlock 
before continuing with the setup procedure.


 Once you have verified that the interlock is off, you can set up the brake 
input. The Brake Type parameter must be set to match the type of brake throttle 
(1, 2, 3, 5) and wiring that you are using, as described on pages 13–17. Adjust 
the Brake Deadband and Brake Max parameters to match the range of your brake 
pot. The Brake Pot value (Pot2 Raw) displayed in the Monitor » Inputs menu 
(page 70) is useful when setting up these parameters. Read the displayed brake 
pot voltage at the point when the brake moves out of neutral and at the point 
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just before full brake and enter in these values for the deadband and max settings. 
Set up the other parameters in the Brake Menu as required by the application.


You will be able to verify that your brake settings are correct by checking 
the Mapped Brake value displayed in the Monitor » Inputs menu (page 70) over 
the entire range of brake pot movement. The value displayed for Mapped Brake 
should be = 0% through the range of brake pot motion that is considered neutral. 
The displayed Mapped Brake should be = 100% through the range of motion that 
is considered max. Contact your Curtis distributor or support engineer to resolve 
any issues about the brake setup before continuing with the setup procedure.


9 Faults 


Cycle KSI (to clear any parameter change faults) and use the programmer to check 
for faults in the controller. All faults and errors (including those in the History 
file) must be cleared before continuing with the setup procedure. Use Section 9 
for help in troubleshooting. Contact your Curtis distributor or support engineer 
to resolve any fault issues before continuing with the setup procedure. 


bk Setting encoder direction and direction of rotation 


With the vehicle drive wheels still jacked up, no faults present in the controller, 
the interlock Off (as verified in the Monitor » Inputs menu, page 70), and both 
the throttle and brake in neutral (Mapped Throttle = 0% and Mapped Brake = 0%  
in the Monitor » Inputs menu), the encoder direction can be checked. Use the 
Monitor » Motor menu (page 75) to view the Motor RPM display. Turn the 
motor by hand and observe the sign of Motor RPM. Positive is forward and 
negative is reverse. If you get a positive Motor RPM when you rotate the motor 
in the forward direction, and a negative Motor RPM when you rotate the motor 
in the reverse direction, the Swap Encoder Direction parameter is correct and 
should not be changed. If you are getting negative Motor RPM when rotating 
the motor forward, the Swap Encoder Direction parameter must be changed. 
Cycle KSI power and repeat the procedure until you are satisfied that the Swap 
Encoder Direction setting is correctly set. If the vehicle will use the emergency 
reverse feature, the reverse direction (negative Motor RPM) must be correctly 
selected so that when the Emergency reverse input is active the motor will rotate 
in the reverse direction. Contact your Curtis distributor or support engineer to 
resolve any issues about encoder direction or emergency reverse before continuing 
with the setup procedure.


Now that you have the encoder direction set correctly, you can test to see 
which direction the motor will spin due to how the three phase cables (U, V, and 
W) are connected to the motor. 


Clear any parameter change faults, then apply the interlock input and verify 
that the interlock = On (as verified in the Monitor » Inputs menu).
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Then, while keeping the brake in neutral, select a direction and apply 
throttle. The motor should begin to turn, but it may turn in the wrong direction. 
Observe the direction of rotation of the motor and if it is turning in the wrong 
direction return the throttle to neutral, and change the setting of the Swap Two 
Phases parameter. Cycle power, turn on interlock, and turn on direction. Apply 
throttle and verify that the direction of rotation of the motor matches the direction 
input. If the motor is turning in the correct direction but appears to be “fighting 
itself ” (struggling at full current while jerkily turning at very low speed), change 
the setting of the Swap Encoder Direction parameter. If the motor still does not 
respond properly you should contact your Curtis distributor or support engineer to 
resolve any issues about encoder direction or emergency reverse before continuing 
with the setup procedure. 


Do not take the vehicle down off the blocks until the motor is 
responding properly. 


Once the motor is responding properly, lower the vehicle to put the drive 
wheels on the ground.


Note:  Do not take the vehicle down off the blocks if you will be running 
the Motor Characterization procedure.


bl Motor characterization


If you obtained the Motor Type, FW Base Speed and Field Weakening parame-
ters and set them before starting the Initial Setup, skip this step. Otherwise, you 
must either: 
(a) Already have software with motor data programmed to match your motor; the 
pre-set motor data software is usually the result of contacting Curtis and getting 
a match between your motor and the Curtis ACIM motor database, but it may 
also have come from shipping a motor to the Curtis factory for characterization 
on the dyno.
(b) Use the in-vehicle automated Motor Characterization Procedure (see Section 6) 
now. This procedure will set the direction, may set the Encoder Steps, learn ACIM 
motor data, and set the FW Base Speed and Field Weakening Drive. 


After ensuring that the controller has the motor data values that match your motor, 
continue the Initial Setup. 


bm Emergency reverse 


Set up the parameters in the Emergency Reverse Menu. Note: Emergency Reverse 
is active only if you are using Speed Mode Express or Speed Mode as your motor 
tuning mode. 


bn Interlock braking 


Set up the parameters in the Interlock Braking Menu. 
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AUTOMATED MOTOR CHARACTERIZATION 
PROCEDURE


Warning: Motor will rotate during this procedure.


The test procedure is performed in two parts. Both parts must be completed for 
proper controller setup. The first part applies to all systems, and the second part 
is different for traction systems and hydraulic systems. 


It is assumed that Initial Setup steps 1 through bk have been completed, and 
that the motor is approximately room temperature (30°C); do not characterize a 
hot motor without a temperature sensor.


If characterizing a traction system, the vehicle should have its drive wheels 
clearly off the ground, and the vehicle should be safely blocked from accidental 
movement. The drive wheels should be freely spinning—any dragging brake or 
excessive friction may invalidate this test, or cause it to fail.


If characterizing a hydraulic system, the motor must be unbolted from the 
hydraulic pump and allowed to spin freely.  The test will not work properly if the 
motor is left connected to the pump. Note: The motor may spin to high speed 
in either direction.
Hint: The procedure is easier to conduct if you add the various motor character-
istics Program parameters and Monitor variables to your 1313’s Favorites folder.


PART 1: Traction and Hydraulic Systems


1. Enter the number of motor poles in the Motor Poles parameter. The vast majority 
of induction motors will have 4 poles.


  Motor Control Tuning » IM Motor Characterization Tests » Motor Poles (page 65)


2. Enter the desired Max Test Speed for the characterization test. Note this speed 
might not be achieved, depending on system characteristics; this is normal. 
A typical setting is approximately 1/3 of the maximum motor speed in the 
application.


  Motor Control Tuning » IM Motor Characterization Tests » Max Test Speed (page 65)


3. Enter the desired Max Test Current for the characterization test.  A typical setting 
is 70% (70% of the maximum motor or controller rating, whichever is less). 
Generally this is only reduced if motor heating during the test is a problem, 
or resonance in the motor occurs at high currents.


  Motor Control Tuning » IM Motor Characterization Tests » Max Test Current (page 65)


4. Using the 1313, clear the Fault History (Faults » Clear Fault History).
5. Ensure that Interlock is enabled (Monitor » Inputs » Interlock).
6. Set Test Enable = 1.
  Motor Control Tuning » IM Motor Characterization Tests » Test Enable (page 65)


7. If any faults are present, stop and resolve the issue before continuing.


WARNING – Motor will start to rotate after next step.


6 — AUTOMATED MOTOR CHARACTERIZATION
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8. No cutbacks should be in effect (thermal, voltage, etc.) when these tests are 
run. Also, the power limiting maps should not cut back current over the 
characterization speed range. Check and verify that the power limiting map 
parameters are both set to 100% over the characterization speed range.


  Current Limits » Power Limiting Map (page 41)


9. Set Test Throttle = +1.
  Motor Control Tuning » IM Motor Characterization Tests » Test Throttle (page 65)


10. After approximately 30 seconds, the motor will begin to rotate. It is critical to 
verify the motor is turning in the FORWARD vehicle direction. If it is not, set 
Test Throttle = 0, wait for the motor to come to a stop, and then set Test Throttle 
= –1.


11. The automated test may take several minutes. When it is complete, the con-
troller will have a Parameter Change Fault. This is normal. Check whether 
other faults are present. If you have a Characterization Error fault, read the 
number at Monitor » Controller » Motor Characterization Error and reference 
the following table. All errors except “1” indicate the motor characterization 
data is invalid. For error “1,” the data is valid but Encoder Steps must be set 
manually. Contact your Curtis distributor or support engineer if the Motor 
Characterization Errors indicated cannot be resolved.


Motor Characterization Errors
 0 Sequencing error. Normally caused by turning off 


Program » IM Motor Characterization Tests » Test 
Enable before running test. 


 1 Encoder signal seen but step size could not be auto-
detected; set up Encoder Steps manually. (Only steps of 32, 
48, 64, and 80 will be identified automatically).


    Program » Motor » Encoder Steps (page 54)


 2 Motor temperature sensor fault
 3 Motor overtemperature >150°C (active only when temp 


sensor is present)
 4 Controller overtemperature
 5 Controller undertemperature
 6 Battery undervoltage
 7 Battery severe overvoltage
 8 Encoder signal not seen, or one or both channels missing
 9 Motor parameter out of characterization range; check to 


be sure motor has no load
 23 Started motor characterization while motor rotating.


12. Cycle KSI power. 
 The motor control should now be operational, though likely poorly optimized. 


The Slip Gain test is very important for most, but not all, motors; you won’t 
know which until you perform the test and get the result. The following steps 
will complete the optimization process. 


6 — AUTOMATED MOTOR CHARACTERIZATION
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PART 2a: Traction Systems only


13. Now adjust the SlipGain parameter to provide maximum torque at stall (0 rpm 
motor speed). Note: The present SlipGain value was determined by the auto-
characterization procedure, and is not the default value.


  Motor Control Tuning » IM Motor Characterization Tests » SlipGain (page 65)


 This can be accomplished in various ways, but the following two methods are 
preferred, with (a) being the most accurate:


 (a) Configure the vehicle to measure stall torque, by using a load cell / draw 
bar test. Note: You will want to perform this test quickly to avoid excessive 
motor heating and provide the most accurate results. 


Turn off encoder fault detection (Motor » Encoder Fault Setup  » Fault 
Detection Enable).


While applying and holding full throttle, adjust SlipGain until you 
measure peak torque.


If you want to have encoder fault detection active, turn it back on.


 (b) Set the Accel Rates to very fast values. (In Speed Mode Express: Accel 
Rate. In Speed Mode: Full Accel LS, Full Accel HS, Low Accel. In Torque 
Mode: Accel Rate.)


On the 1313 programmer, add these two items to the Favorites shortcut, 
so you can easily toggle between them:


  Monitor » Vehicle » Time to Dist 1 
 Program » Motor Control Tuning » IM Motor Characterization Tests » SlipGain.
Set Capture Speed 1 (Program » Vehicle » Capture Speed 1, page 61) to 


a value close to the Max Speed setting. The Time to Dist 1 timer monitors 
how long it takes the motor to get to this predetermined speed. The timer 
starts counting when full throttle is applied and stops counting when Capture 
Speed 1 is reached. 


This test should be run repeatedly over the same stretch of flat or uphill 
ground. Adjust the SlipGain value until the Time to Dist 1 value is minimized. 
Loading the vehicle will improve results. Repeat with Capture Speed 2 and 
Time to Dist 2.


14. Run the FW Base Speed test. 
Set the FW Base Speed to 6000 rpm. The test should be run with batteries 


that have a reasonable charge.
  Motor Control Tuning » Field Weakening Control » FW Base Speed (page 66)


Set the Accel Rates to be very fast, so that you’ll be accelerating at full 
current during the test. From a stop, quickly apply full throttle to accelerate 
to a high speed. After the motor settles at a speed for a moment, release the 
throttle to stop. Note the value of the Base Speed Captured (Monitor » Con-
troller » Motor Tuning » Base Speed Captured), and enter this value for the 
FW Base Speed setting.


The test restarts each time the vehicle comes to a stop and the throttle is 
released, so be sure to note the value before driving away.


6 — AUTOMATED MOTOR CHARACTERIZATION


Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 26 91


1  M A R C H  2 0 1 6


15. Decide between more efficient or more torque operation at high speeds, by 
adjusting Field Weakening Drive. Note: The present Field Weakening Drive value 
(0%) was determined by the auto-characterization procedure, and is not the 
default value (50%).


  Motor Control Tuning » Field Weakening Control » Field Weakening Drive (page 66)


 Increasing the parameter toward 100% will progressively allow more torque 
(along with more current) at high motor speeds, but increasing it too much 
will actually reduce torque while still driving a great deal of current. The au-
to-characterization value of 0% will give the most efficient motor operation, 
but will not give the highest torque at high speeds. 


   If more torque is required at high speeds, you will need to run the Field 
Weakening Drive test. 


On the 1313 programmer, add these two items to the Favorites shortcut, 
along with Field Weakening Drive, so you can easily toggle between them:


  Monitor » Vehicle » Time Between Speeds (page 79) 
 Program » Vehicle »Capture Speed 1, 2 (page 61).


Set Capture Speed 1 and 2 to values that are close to the Max Speed setting. 
Ideally the Capture Speed 1, 2 values should be above the second corner point 
of the motor torque – speed curve. For example, if the Max Speed is set to 
4000 rpm, set Capture Speed = 3500 rpm and Capture Speed 2 = 3800 rpm:


  Program » Speed Mode Express »Max Speed (page 29)
 Program » Speed Mode »Speed Controller »Max Speed (page 30)
 Program » Torque Mode »Speed Limiter »Max Speed (page 36)


From a stop, apply full throttle to accelerate to a speed greater than Cap-
ture Speed 2. Note the value displayed in Monitor » Vehicle » Time Between 
Speeds. 


Now increase the Field Weakening Drive setting and repeat the acceleration 
in the same direction, with the same load, and with the same full throttle and 
again note the Time Between Speeds value. 


Keep adjusting the Field Weakening Drive value and repeating the test 
until you find the Field Weakening Drive value that results in the smallest 
Time Between Speeds. This Field Weakening Drive value should be used for 
applications that require the most torque at high speeds.


Some Field Weakening Drive settings may result in a test acceleration run 
where Capture Speed 2 cannot be obtained. These Field Weakening Drive 
settings cannot provide enough torque to get the vehicle past Capture Speed 
2. The final setting used for Field Weakening Drive should be somewhere 
between 0% (most efficient, least motor heating) and the setting found in 
this test (highest torque at high speeds). 


Note: The Field Weakening Drive setting will have no effect at motor 
speeds below FW Base Speed.


16. Return to Section 5 and complete Initial Setup steps bm through bn.


6 — AUTOMATED MOTOR CHARACTERIZATION


92 Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 26


1  M A R C H  2 0 1 6


6 — AUTOMATED MOTOR CHARACTERIZATION


PART 2b: Hydraulic Systems only


13. Now adjust the SlipGain parameter to provide maximum torque at low speeds. 
Note: The present SlipGain value was determined by the auto-characterization 
procedure, and is not the default value.


  Motor Control Tuning » IM Motor Characterization Tests » SlipGain (page 65)


 Set Max Speed to a fairly low speed (but high enough to be able to lift a 
load on the forks), typically 800 rpm. The Max Speed setting must be below 
the motor base speed, which is measured in the next step.
 Put a very heavy load on the forks, preferable a max load.
 Apply full throttle, and vary the SlipGain until the motor current is 
minimized (Monitor » Controller » Current (RMS)). If the vehicle has a 
multistage mast, work in the first stage only so that the load is consistent.


14. Run the FW Base Speed test. 
Set Max Speed to the maximum desired pump speed.
Set FW Base Speed = 6000 rpm. The test should be run with batteries that 


have a reasonable charge.
    Motor Control Tuning » Field Weakening control » FW Base Speed (page 66)


Set the Accel Rates to be very fast, so that you’ll be accelerating at full 
current during the test. 


Because the pump can accelerate past FW Base Speed quickly, it is neces-
sary to pre-flux the motor current prior to running this test to get an accurate 
measure of base speed. To pre-flux the motor, note the displayed Test Current 
value (Monitor » Controller » Motor Tuning » Test Field Current) and enter 
this value for Min Field Current.


    Motor Control Tuning » Field Weakening control » Min Field Current (page 66)


The controller is now running current with no throttle, so continue this 
test without delay to prevent motor and controller heating.


From a stop, quickly apply full throttle to accelerate to a high speed. After 
the motor settles at a speed for a moment, release the throttle to stop. Note 
the value of the Base Speed Captured (Monitor » Controller » Motor Tun-
ing » Base Speed Captured), and enter this value for the FW Base Speed setting. 


The test restarts each time the vehicle comes to a stop and the throttle is 
released, so be sure to note the value before reapplying the throttle. 


When finished, be sure to set the Min Field Current = 0 to cancel the 
pre-flux current.


15. Run the Field Weakening Drive test.
  Note: The present Field Weakening Drive value (0%) was determined by the 


auto-characterization procedure, and is not the default value (50%).
  Motor Control Tuning » Field Weakening Control » Field Weakening Drive (page 66)
 Increasing the parameter toward 100% will progressively allow more torque 


(along with more current) at high motor speeds, but increasing it too much 
will actually reduce performance while still driving a great deal of current. 


C A U T I O N


C A U T I O N







Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 26 93


1  M A R C H  2 0 1 6


6 — AUTOMATED MOTOR CHARACTERIZATION


While the most efficient operation will occur with field weakening at the 
0% auto-characterization value, more torque at high speeds may be required, 
necessitating more field weakening.  


On the 1313 programmer, add these two items to the Favorites shortcut 
so you can easily toggle between them:


  Monitor » Controller » Motor Tuning » Motor Speed (page 78) 
 Program » Motor Control Tuning »Field Weakening Control » 


                Field Weakening Drive (page 66).


  Set Max Speed to a very high speed that likely cannot be achieved by the 
hydraulic system. 


  Set Field Weakening Drive = 100%. 
  Apply full throttle, and again work with just the first stage if you have 


a multistage mast. On each run, continue to lower the Field Weakening 
Drive value and note the maximum speed (Monitor » Controller » Motor 
Tuning » Motor Speed) the motor is able to achieve. Repeat and continue 
lowering the Field Weakening Drive value until you notice the achievable max-
imum motor speed fall off significantly (20–30 rpm). This setting is the Field 
Weakening Drive value you should set to achieve the maximum torque / speed 
envelope of the motor. You can always reduce the Field Weakening Drive value 
to improve energy consumption and efficiency (but reducing torque output) 
at high speeds. 


  Note: The Field Weakening Drive setting will have no effect at motor 
speeds below FW Base Speed.


16. Return to Section 5 and complete Initial Setup steps bm through bn.
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TUNING GUIDE


Many aspects of vehicle performance can be optimized, using the wide variety 
of adjustable parameters available to these E and SE controllers. Once a vehicle/
motor/controller combination has been tuned, the parameter values can be made 
standard for the system or vehicle model. Any changes in the motor, the vehicle 
drive system, or the controller will require that the system be tuned again to pro-
vide optimum performance.


Selecting the control mode 


Before starting to tune your vehicle’s performance, you must select which control 
mode you use. Set the Control Mode Select parameter = 0 (Speed Mode Express 
for either traction or pump motors), = 1 (Speed Mode, for either traction or 
pump motors) or = 2 (Torque Mode, for traction motors). Cycle KSI input Off 
and then On (to clear any parameter change faults) and use the 1313 handheld 
or 1314 PC programmer to check for faults in the controller. Then proceed to 
the tuning steps for the control mode you have selected.


Conduct the steps in the sequence given, because successive steps build upon 
the ones before. It is important that the effect of these programmable parameters 
be understood in order to take full advantage of the controller’s powerful features. 
Please refer to the descriptions of the applicable parameters in Section 3 if there 
is any question about what any of them do.


  0 - SPEED MODE EXPRESS   tuning 


Speed Mode Express is the same as Speed Mode with the exception that it has 
fewer parameters and is therefore simpler to use. Most vehicle applications will 
find success with Speed Mode Express; however, for some applications vehicle 
performance cannot be satisfactorily fine-tuned in Speed Mode Express. In this 
case, change your control mode to Speed Mode (i.e., set Control Mode Select =1). 


a.  For traction applications, set Pump Enable to Off. For AC pump applications, 
set this parameter On. 


b.  Adjust Max Speed to the maximum speed the motor should turn in the vehicle 
application; this speed setting corresponds to an input of full throttle. 


c.  Adjust Typical Max Speed (page 54) to the approximate maximum speed that 
the motor will spin. This is usually the same value as the setting for Max Speed, 
but some applications have a Max_Speed_SpdMx that changes (in the VCL 
software). If the Max_Speed_SpdMx changes, set Typical Max Speed to the 
highest speed the motor is expected to reach. This value does not need to be 
set precisely since it will not change motor performance. Typical Max Speed 
sets a reference point for the “rate” parameters (accel, decel, brake rates), so 
that applications that have a changing Max_Speed_SpdMx will not experience 
changes in the rates (because the rates are referenced to the unchanging Typical 
Max Speed value). Once you set the Typical Max Speed parameter you should 
not readjust it without adjusting all the rate parameters as well. 
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d. Kp and Ki typically do not need to be changed as the default values will work 
well in most applications. If you want to adjust Kp (for looser or tighter fol-
lowing of the speed trajectory set by the accel, decel, and brake rates), follow 
the procedure in step “d” in the Speed Mode tuning section. 


e.  Adjust the Accel Rate and Decel Rate as necessary while moving the throttle 
to different positions (i.e., neutral to full throttle, half throttle to full throttle, 
full throttle to half throttle, full throttle to neutral, neutral to low throttle, 
etc.). For AC pump applications, typically the Accel Rate and Decel Rate are 
set very fast for quick response to hydraulic inputs. 


f. Adjust the Brake Rate as necessary while reversing the throttle input (i.e., full 
throttle forward to low throttle reverse, full throttle forward to full throttle 
reverse, full throttle reverse to low throttle forward, etc.). If a brake input is 
present in the application (Brake Pedal Enable = On) continue adjusting  Brake 
Rate by applying different amounts of brake throttle (i.e., full throttle forward, 
then apply full brake or full throttle forward, then apply low brake, etc.). For 
AC pump applications the Brake Rate has no effect on performance since the 
AC pump will not run in reverse nor with a brake input.


AC pump motor applications, which in step “a” had the Pump Enable parameter 
set to On, may also be controlling hydraulic valves (load hold valve, proportional 
valve). The Proportional Driver parameters (page 51) and some VCL will typically 
be used to set up the control of these valve driver outputs. Consult with your Curtis 
distributor or support engineer regarding hydraulic valve control.


   1 - SPEED MODE   tuning 


a.  For traction applications, set Pump Enable to Off. For AC pump applications 
set this parameter On. 


b.  Adjust Max Speed to the maximum speed the motor should turn in the vehicle 
application; this speed setting corresponds to an input of full throttle. 


c.  Adjust the Typical Max Speed (page 54) to the approximate maximum speed 
that the motor will spin. This is usually the same value as the setting for Max 
Speed, but some applications have a Max_Speed_SpdM that changes (in the 
VCL software). If the Max_Speed_SpdM changes, set the Typical Max Speed 
to the highest speed the motor is expected to reach. This value does not need 
to be set precisely since it will not change motor performance. Typical Max 
Speed sets a reference point for the “rate” parameters (accel, decel, brake rates), 
so that applications that have a changing Max_Speed_SpdM will not experience 
changes in the rates (because the rates are referenced to the unchanging Typical 
Max Speed value). Once you set the Typical Max Speed parameter you should 
not readjust it without adjusting all the rate parameters as well. 
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d.  Kp typically does not need to be changed as the default value will work well in 
most applications. This parameter controls how tightly the actual motor speed 
will track the requested speed trajectory (speed trajectory is set by the accel, 
decel, and brake rates).    
 If you want to adjust the Kp (for looser or tighter following of the speed 
trajectory), follow these guidelines.


• Set the following parameters. Before setting them, make a note 
of their present (default) settings so you can return them to these 
original values at the end of this procedure.


* If your vehicle has an EM Brake, set the Brake Type (page 
47) to 1. This setting will release the EM Brake as soon as 
interlock is asserted. 


* In the Speed Mode » Response menu, set all the accel and 
decel rates to their fastest values (0.1 seconds); this allows 
better observation of the system response.


* In the Speed Mode » Speed Controller menu, set the Max 
Speed to low value ( 1000 rpm), as high speed operation is 
not needed to observe system response. 


* Set Soft Stop Speed parameter to 0 rpm to disable the soft 
stop speed function (see Restraint menu, page 34). 


• Cycle KSI to clear any faults.


• Using very quick, pulsing throttle movements, increase the throttle 
and then release it to 0%. The intent is to give the speed controller 
torque impulses.


• Increase Kp and repeat the throttle tests. Increase Kp until you 
start to notice marginal stability (normally motor bouncing, or 
continuous oscillation in the gears, is heard). Note: It is possible 
that very heavy vehicles will not experience marginal stability 
even at the highest setting of Kp. 


• Once the Kp setting for marginal stability is found, reduce the 
Kp value by about one third (i.e., final Kp = marginal stability 
Kp * 2/3). 


• If you will be using Speed Mode Express, enter this Kp value for 
the Kp parameter in the Speed Mode Express menu. 


• Set the Brake Type, Accel/Decel Rates, Max Speed, and Soft Stop 
Speed back to their original values.


e.  In the Speed Mode » Response menu, adjust the five Accel and Decel Rate 
parameters as necessary while moving the throttle to different positions (i.e., 
neutral to full throttle, half throttle to full throttle, full throttle to half throttle, 
full throttle to neutral, neutral to low throttle, etc.). For AC pump applications, 
these parameters are typically set very fast for quick response to hydraulic inputs. 
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f. In the Speed Mode » Response menu, adjust the remaining three brake rate 
parameters as necessary while reversing the throttle input (i.e., full throttle 
forward to low throttle reverse, full throttle forward to full throttle reverse, 
full throttle reverse to low throttle forward, etc.).   
 If a brake input is present in the application (Brake Pedal Enable = On) 
continue adjusting these three brake rates by applying different amounts of brake 
throttle (i.e., full throttle forward, then apply full brake or full throttle forward, 
then apply low brake, etc.). For AC pump applications these parameters have 
no effect on performance since the AC pump will not run in reverse nor with 
a brake input. 


g.  The parameters in the Speed Mode » Response » Fine Tuning menu typically 
do not need to be changed as the default values work well in most applications.


AC pump motor applications, which in step “a” had the Pump Enable parameter 
set to On, may also be controlling hydraulic valves (load hold valve, proportional 
valve). The Proportional Driver parameters (page 51) and some VCL will typically 
be used to set up the control of these valve driver outputs. Consult with your Curtis 
distributor or support engineer regarding hydraulic valve control.


   2 - TORQUE MODE   tuning 


a.  Set Max Speed to the maximum speed you want to limit the motor to.  


b. Kp, Ki, and Kd typically do not need to be changed as the default values will 
work well in most applications. These parameters control how tightly the 
controller limits the speed of the motor to the programmed Max Speed. 


c. Set Typical Max Speed (page 54) to the expected maximum speed of the motor. 


d. Adjust the parameters shown in Figure 9 (page 39) to set up the throttle map-
ping:


• Regen Current Limit (Current Limits menu, page 40)
• Drive Current Limit (Current Limits menu, page 40)
• Forward/Back Full Restraint Speed (Torque Mode » Response menu, page 37)
• Brake Taper Speed (Torque Mode » Response » Fine Tuning menu, page 38)
• Neutral Braking (Torque Mode » Response menu, page 37)
• Neutral Taper Speed (Torque Mode » Response menu, page 37)
• Creep Torque (Torque Mode » Response » Fine Tuning menu, page 38). 


e. In the Torque Mode » Response menu, adjust the four accel, decel, and release 
rate parameters as necessary while moving the throttle to different positions 
(i.e., neutral to full throttle, half throttle to full throttle, full throttle to half 
throttle, full throttle to neutral, neutral to low throttle, etc.). 


f. The other parameters in the Torque Mode » Response » Fine Tuning menu 
typically may need to be changed for some applications. Read the parameter 
descriptions and adjust as necessary.
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8 
8 — VCL 


VEHICLE CONTROL LANGUAGE (VCL)


Curtis 1232E/34E/36E/38E and 1232SE/34SE/36SE controllers have a built-in 
programmable logic controller with application-specific functions. VCL (Vehicle 
Control Language) software provides a way to implement unique and complex 
vehicle control functions.


VCL is a simple programming language that will feel very familiar to anyone 
who has worked with BASIC, Pascal, or C. Working with VCL requires the instal-
lation of the WinVCL program onto a PC. WinVCL will compile VCL programs 
and flash download the software into the controller through the computer’s serial 
port. The install process for WinVCL will also install three important manuals 
on your PC: the WinVCL User’s Guide, VCL Programmer’s Guide, and VCL 
Common Functions Manual. These manuals, which are in PDF format, include 
more detailed information about VCL than is included here.  


This section of the manual summarizes VCL and also describes aspects and 
functions of VCL that are specific to these E and SE controllers. For a more com-
plete understanding of the functions and capabilities of VCL, see the WinVCL 
User’s Guide, VCL Programmer’s Guide, and VCL Common Functions Manual.


 Summary of VCL Basics


• VCL is not case-sensitive:  


 put_pwm(), Put_PWM(), and PUT_PWM() are identical. 


• Spaces in variable names are not allowed in VCL; use underscores  


in place of spaces.  


Example: Forward_Offset is the VCL name for the programmable  


parameter Forward Offset.


• Functions are followed by parentheses; for example:  


 Reset_Controller() is a function 


 Reset_Voltage is a variable. 


• Logical statements must be inside parentheses; examples: 


 IF (setpoint >50) 


 ELSE IF ((setpoint <20) & (temperature >100)).


• Comments are preceded by semicolons.
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The VCL functions described in the VCL Common Functions Manual are 
available on 1232E/34E/36E/38E controllers. These controllers also have these 
additional functions:


ENABLE_PRECHARGE() .............................. p. 118


DISABLE_PRECHARGE() ............................. p. 119


SET_DIGOUT() .............................................. p. 120


CLEAR_DIGOUT() ......................................... p. 120


ENABLE_EMER_REV() ................................. p. 121


DISABLE_EMER_REV() ................................ p. 121


SET_INTERLOCK() ........................................ p. 122


CLEAR_INTERLOCK() ................................... p. 122


SETUP_POT_FAULTS() ................................. p. 123


START_PUMP() ............................................. p. 124


STOP_PUMP() ............................................... p. 124


AUTOMATE_FREQUENCY_OUTPUT() ........ p. 125


OVERRIDE_EM_BRAKE_PWM() .................. p. 126


RESTORE_EM_BRAKE_PWM() .................... p. 126


MAP_TWO_POINTS() .................................... p. 127


BATTERY_COMPENSATE() .......................... p. 128


GET_POT() ..................................................... p. 128


These functions, which are not included in the VCL Common Functions Manual, 
are described at the end of Section 8.


VARIABLE TYPES


VCL provides dedicated space in which to store custom variables. There are four 
types of variables, based on their type of storage: volatile storage (RAM) and three 
types of non-volatile storage (EEPROM) are available.


RAM variables are stored only while power is on; they are lost at pow-
er-down. They must be initialized on power-up by explicit VCL assignments 
(i.e., User1 = 12).


NVUser1–15 EEPROM variables are 15 variables stored at power-down 
and recalled by the operating system when the NVM_NVUser_Restore function 
is used. Thus, they can then be recalled at the next power-on cycle, which restores 
their previous values. See the section on non-volatile memory access in the VCL 
Common Functions manual for more information.


Block EEPROM are 38 blocks of 15 variables (total of 570 variables), which 
are stored and recalled using the functions NVM_Block_Read and NVM_Block_
Write. The 38 blocks are called NVM3–NVM40.  The read and write functions 
must point to the RAM variables that the EEPROM blocks should be written 
from or read to. For example, NVM_Block_Read(NVM10,0,15,User20) will read 
the 15 variables stored in EEPROM block NVM10 and restore those variables to 
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8 — VCL 


the 15 variables starting with RAM variable User20 (so the 15 EEPROM variables 
would be restored to User20–34). See the section on non-volatile memory access 
in the VCL Common Functions manual for more information.


Parameters EEPROM variables are a special type of EEPROM variable that 
is intended to be used to create OEM defined programmable parameters. These 
parameters can be defined as 16-bit by using the P_User variables or they can be 
defined as bit (On/Off ) by using the P_User_Bit variables. These variables are 
typically written to EEPROM through the 1313 handheld or 1314 PC programmer 
interface (i.e., when a user changes a parameter setting using the programmer). 
They can be used in the VCL code, but changing a P_User (or P_User_Bit) value 
with VCL will only change the variable value in RAM and will not change the 
value in EEPROM. Thus, these variables are intended for creating and defining 
programmable parameters only. 


 TYPE QUANTITY RANGE


 RAM 320 variables User1 – User120
    AutoUser1 – AutoUser200


 NVUser EEPROM 15 variables NVUser1 – NVUser15


 Block EEPROM 38 blocks NVM3 – NVM40  
   (15 variables each)


 Parameters EEPROM 150 variables and P_User1 – P_User150
  10  variables of 8 bits P_User_Bit1 – P_User_Bit10 
   each (80 bits)


VCL can modify the control mode parameters in RAM by using the VCL 
variable name for the programmable parameter. For example,


 
Brake_Rate_SpdMx = 3000 ;Change Brake Rate to 3.0sec  


will change the RAM value of the Speed Mode Express’s Brake Rate; the new 
value will be used in determining the braking rate. However, the value of the 
parameter’s stored EE value remains unchanged; when the controller is turned 
off, the RAM value will be lost. The next time the controller is powered back 
on, the “old” value of Brake Rate will be restored from EE memory. To save this 
RAM value in VCL, you must use the NVM_Write_Parameter function ((i.e., 
NVM_Write_Parameter(Brake_Rate_SpdMx)). 
 Parameter values that are changed by using the 1313 handheld or 1314 PC 
programmer are saved directly to EE memory. The 1313/1314 changes will be 
retained and restored the next time the controller is powered back on.
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VCL RUNTIME RATES


VCL is an interpreted language. Each line of VCL code is converted (compiled) 
into a set of codes and then flash loaded into the controller. The controller inter-
prets these codes one line at a time while the system is powered up. Here are the 
processing rates of the various functions:


 FUNCTION FUNCTION FULL NAME INSTANCES SERVICE RATE


 ABS Absolute Value 2 4 ms


 ADC Analog to Digital Converter Input 2 1 ms


 CAN CAN Communications 24 4 ms


 CPY Copy 8 4 ms


 DLY Delay 32 1 ms 


 FLT Filter 4 1 ms 


 LIM Limit 4 4 ms


 MAP Map 8 4 ms


 MTD Multiply then Divide 4 4 ms


 NVM Non-Volatile Memory 38 2 ms


 PID Proportional Integral Derivative 2 4 ms


 POT Potentiometer Input 2 8 ms 


 PWM Pulse Width Modulated Output 6 4 ms


 RMP Ramp 4 1  ms


 SCL Scaling 8 4 ms


 SEL Selector, 2-position switch 8 4 ms


 SEL_4P Selector, 4-position switch 8 32 ms


 SW Switch Input 1* 4 ms


 TMR Timers (hourmeters) 3 1 ms


* There is only one Switch variable; it has 16 associated bit-variables.


I/O CONTROL WITH VCL


Digital Inputs


The controllers each have 16 digital inputs. Nine are switch inputs (Sw_1 through 
Sw_8, and Sw_16. These switch inputs are shown on the standard wiring diagram 
(Figure 3, page 12). The remaining seven digital inputs are less obvious: one on 
each driver and digital output (Sw_9 through Sw_15). These can be used as dig-
ital inputs or to sense the state of the output or its wiring (e.g., open coil check).


To address a digital input in a VCL program, use the desired input label 
(Sw_1 through Sw_16). You must use On or Off in the code when determining 
a switch state; using true/false or 1/0 will give erroneous results.
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 if (Sw_1 = ON)
  {
  ;put code here to run when switch 1 is On
  }
 if (Sw_16 = OFF)
  {


  }


All switch inputs are automatically debounced by the VCL operating system. This 
prevents noisy contacts or contact bounce from causing erroneous events in your 
VCL code. The debounce time can be varied from 0 to 32 milliseconds in 4ms 
steps, using this function:


 Setup_Switches(5); 20 milliseconds


If this line is not in the VCL code, the debounce time is set at 16 ms.


Driver and Digital Outputs


There are five driver outputs (PWM1 through PWM5) and two digital outputs 
(DigOut6 and DigOut7). These outputs have variations in current and frequency 
range. For their specifications, see “digital and PWM outputs” on page 20. 


Driver outputs have high current FET output stages and can be pulse width 
modulated (PWM) to vary the average output to inductive loads such as contactors 
and relays. This is useful when the battery voltage needs to be brought down for 
lower voltage coils. The two digital outputs are 1 A drivers that are only On or Off. 


Drivers use a special VCL function to set their PWM level. This PWM level 
can be set up in a signal chain to update automatically or can be set directly in the 
main loop. PWM can be set from 0–100% using the digital range of 0 to 32767.


 Put_PWM(PWM2,16384)


will output a 50% waveform on Driver 2. 
 Automate_PWM(PWM2,@user1)


will continually update the Driver 2 output with the present value of variable User1. 
This automate statement needs only to be run once, usually in the initialization 
section of the VCL program. VCL can monitor the present value of a PWM 
driver: the variable PWMx_Output (where “x” is the PWM channel number) is 
automatically filled with the present value of the driver output. 


The proportional driver (Driver 5) is different from Drivers 1–4. It can be 
controlled in two ways: with the proportional driver processing function (see 
Figure 17, page 111) or with the VCL Put_PWM() function. The VCL statement 
Put_PWM(PWM5, 16383) will result in a 50% PWM output on pin 2 only if 
the parameter PD Enable is set to Off. See page 109 for more information on 
interfacing the proportional driver.


Control of the two digital outputs (Digital Outputs 6 and 7) is done using 
the VCL functions Set_Digout() and Clear_Digout().
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 Set_DigOut(DigOut6)


will set Digital Output 6 On (active). VCL can monitor the present value of a 
digital output driver: the bit variable Digx_Output (where “x” is the digital out-
put channel number) is automatically filled with the present value of the driver 
output (On or Off ). 


It is important to note that all outputs are active Low. With 100% PWM or 
an output of “On,” the FET or transistor will be pulling hard to ground. A DVM 
on the output will measure near 0 volts. 


Potentiometer Inputs


These controllers have two potentiometer inputs, which are typically used for 
throttle and brake. Many features (mapping, acceleration rates, etc.) are built in 
as 1313/1314 programmer parameters. Still, there are times that these potenti-
ometer inputs may be needed for other functions such as steering angle or height 
sensing, or simply as data inputs. The standard way to input pot information is to 
set the parameter Throttle Type (or Brake Type) to an appropriate value of 1–4 
as shown on pages 13–16. When set to a value of 1–4, the resulting signal chain 
can operate without the use of any VCL. 


However, if an OEM wishes to control the throttle (or brake) signal chain 
in VCL or use the throttle (or brake) inputs for signals that are not throttle (or 
brake) signals, then the parameter Throttle Type (or Brake Type) should be set 
to a value of 5 (page 17).  Setting the parameter Throttle Type (or Brake Type) 
to a value of 5 changes the routing of the appropriate signal chain (either throttle 
or brake) and allows the VCL programmer access to the Throttle Pot (or Brake 
Pot) output variables; see Figure 15 (page 106).  


Typically the Setup_Pot() function is executed at the beginning of a VCL 
program to define the potentiometer input connection as THREE_WIRE (uses 
Pot High and Pot Low connections), TWO_WIRE (variable resistor, or rheostat, 
uses Pot Low but no connection to Pot High), or ONE_WIRE (a voltage input, no 
connection to either Pot High or Pot Low). THREE_WIRE potentiometer con-
nections are the same as the 3-wire potentiometer connections shown on page 15 
for a Throttle Type 2. TWO_WIRE potentiometer connections are the same as 
the 2-wire potentiometer connections shown on page 14 for a Throttle Type 1.  
ONE_WIRE potentiometer connections are the same as the Voltage Source or 
Current Source connections shown on page 15 for a Throttle Type 2. 


Note that the Setup_Pot() function will only work (and is only needed) if 
the corresponding Type is set to 5 (Throttle Type = 5 or Brake Type = 5).  


 Setup_Pot(THROTTLE_POT,THREE_WIRE)


will set up the throttle pot input for wiring using all three connections (pins 15, 
16, 18).


To set up the brake pot input for use in VCL, use the Brake_Pot constant 
in place of the Thottle_Pot constant in the Setup_Pot function.


 Setup_Pot(BRAKE_POT,TWO_WIRE)


will set up the brake pot input for wiring using two connections (pins 17, 18).
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The 0–100% position of the potentiometer is represented by a value from 
0–32767 in VCL, and is set up through the VCL Setup_Pot() function. It is 
important to use the correct setup (ONE_WIRE, TWO_WIRE, or THREE_WIRE) 
since the input is automatically re-scaled for 0–100% based on the wiring used; for 
example, the voltage at the Pot Low pin is automatically subtracted and re-scaled 
on a THREE_WIRE pot.


Another effect of setting the Throttle Type = 5 is that the signal chain for 
the throttle now gets its input from a different source. The input to the throttle 
chain is now a VCL variable called VCL_Throttle instead of the throttle pot. Sim-
ilarly, Brake Type = 5 means the brake signal chain will get its input from a VCL 
variable called VCL_Brake rather than from the brake pot. The VCL_Throttle 
and VCL_Brake variables will need to be controlled in the VCL program.


One of the unique features of the potentiometer inputs (as opposed to the 
analog inputs) is that they have automatic pot fault detection functions running 
in the motor controller OS. The VCL programmer has access to the pot detection 
functions with the Setup_Pot_Faults()  function. With this function, VCL can set 
the high and low threshold at which a fault occurs. This function also forces the 
pot value to a definable level if a fault occurs. Note that the Setup_Pot_Faults() 
function will work for all throttle Types (1–5). See page 123 for more detail on 
this function.


Analog Inputs


These controllers have two generic analog inputs (pins 24 and 8). These are shared 
as switch inputs 1 and 2 (Sw_1, Sw_2). The values of the analog inputs are au-
tomatically placed in VCL variables Analog1_Input and Analog2_Input every 1 
millisecond. Scaling is 0–10V = 0–1023.


 User2 = Analog2_Input


will fill the User2 RAM variable with the value of the voltage at pin 8.
The filtered values of the analog inputs are also available and are automat-


ically placed in VCL variables Analog1_Filtered and Analog2_Filtered. Scaling 
is 0–10V = 0–1023. The default filter value is 328 (10 Hz) and can be changed 
in VCL by changing the Analog1_Filter and Analog2_Filter values. Scaling is 
0–999 Hz = 0–32767.


Analog Output


The 1234E/36E/38E and 1234SE/36SE controllers have one analog output (pin 
30); the 1232E/SE has no analog output. This output is a special driver output. 
The switching stage is filtered to provide a smooth average voltage, instead of the 
actual PWM waveform seen on Drivers 1–5. However, AnalogOut uses the same 
Put_PWM() and Automate_PWM() used by these other drivers. The scaling is 
0–10 V = 0–32767.
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 Put_PWM(PWM6,6553)


will generate 2.0 volts at the analog output. VCL can monitor this output using 
the variable Analog_Output.


INTERFACING THE THROTTLE AND BRAKE COMMANDS


VCL can interface and modify the throttle and brake signals at several points, from 
the potentiometer to the final motor controller command. VCL can be used to 
create a completely unique command, adjust parameters to provide MultiMode, or 
modify the throttle command based on steering angle, height, etc. 


The throttle and brake signal chains within the controller are sophisticated 
and flexible. Before applying VCL to modify these chains, it is important to fully 
understand the ramifications of these changes. The motor command diagram is 
presented in Figure 15. 


Throttle Processing


The top of Figure 15 shows the throttle processing section. The throttle signal 
chain flows left to right starting with the physical throttle pot. The voltage on the 
throttle wiper input (pin 16) is input into the controller and has the VCL variable 
name Throttle_Pot_Raw which is displayed in the Monitor » Inputs menu of the 
1313/1314 programmer. This throttle signal is then modified by the Throttle Type 
Processing and Throttle Mapping blocks. 


The Throttle Type Processing block combines the Throttle_Type parameter 
(see page 43) and the throttle potentiometer input (Throttle_Pot_Raw) to create 
a 16-bit variable containing the magnitude of the raw command. This raw com-
mand passes to the Throttle Mapping block, which re-shapes the throttle signal 
magnitude and direction based on the various Throttle Menu parameters (see 
pages 43–45) and the direction inputs.


Following the Throttle Mapping block are two switches whose purpose is 
to give the throttle signal a small value (1 for the forward switch, and -1 for the 
reverse switch) to indicate that a direction switch is On—but only if the throttle 
signal output from the Throttle Mapping block = 0.


The signal then passes through a selector switch. If the Throttle_Type param-
eter is set to 5 (Throttle Type = VCL input, see page 43), the Throttle Mapping 
block output signal is ignored and the command comes from the VCL variable 
VCL_Throttle. The VCL program manipulates the VCL_Throttle variable to get a 
throttle command. When the Throttle Type is set to 1–4, the variable VCL_Throt-
tle does nothing, and the Throttle Mapping block output signal passes through.


After the “Throttle Type = 5” switch, the throttle signal is modified by the 
multiplying and summing nodes. These nodes can be adjusted by VCL through 
the variables Throttle_Multiplier and Throttle_Offset. This is the basic input point 
for creating functions like MultiMode, dual drive algorithms, and height vs. speed 
control. Note that the throttle multiplier has a built-in “divide by 128.” This allows 
the VCL to either multiply (Throttle_Multiplier > 128) or divide (Throttle_Mul-
tiplier < 128) the nominal throttle value. Typically the default multiplier is set 
to 128, thus having no net effect. Both Throttle_Multiplier and Throttle_Offset 
can be positive or negative.
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The output of the multiplying and summing nodes is a VCL variable called 
Mapped_Throttle, which is displayed in the Monitor » Inputs menu of the 1313 
handheld or 1314 PC programmer. Checking the value of Mapped_Throttle 
using the programmer is a good way to see if your Throttle Menu parameters are 
set correctly. A VCL program can control the throttle by changing the variables 
VCL_Throttle (only if  Throttle Type = 5), Throttle_Multiplier, and Throttle_
Offset. The effect of these variables can be observed as Mapped_Throttle in the 
Monitor » Inputs menu.


Mapped_Throttle next passes through a limiter that is active only if a pump 
motor is being operated (Pump Enable = On, see page 35). When active, this 
function limits the throttle signal to only positive (forward) motion, which is 
appropriate for controlling a hydraulic pump motor.


The throttle signal continues to a selector switch that will set the throttle 
signal = 0% if any of the following conditions is present: Interlock_State = Off 
(see page 70), a fault has set throttle request = 0% (see the Troubleshooting Chart, 
Table 6), or if Main_State  5 or 10 (see page 76).


After this selector switch the throttle signal is a VCL variable called Throt-
tle_Command, which is displayed in the Monitor » Inputs menu. Throttle_Com-
mand is the final value of the throttle signal chain that is input to the Control 
Mode Processing block; see Figure 16. If ABS(Throttle_Command) > 1 count, 
the motor controller will output signals to the motor to make it spin.


For investigating why a motor is not spinning, it is useful to use the 
1313/1314 programmer to check the state of the throttle signal from beginning 
to end: using Throttle_Pot_Raw, Mapped_Throttle, and Throttle_Command. 
Once these values are known, the Motor Command Diagram (Figure 15) can be 
used to find how that signal progressed from input to final value.


The following throttle processing variables are accessible by VCL.


 VCL VARIABLE ACCESS DESCRIPTION


Throttle_Pot_Raw Read Only Voltage measurement at pin 16, scaled for  
  the proper wiring


OS_Throttle Read Only Throttle pot value after mapping, to be used  
  in VCL when VCL Throttle Enable = On and  
  Throttle Type = 1–4


Mapped_Throttle Read Only Throttle pot value after mapping


VCL_Throttle Read/Write VCL-accessible throttle command


Throttle_Multiplier Read/Write Multiplies or divides the throttle signal


Throttle_Offset Read/Write Provides a +/- offset to the throttle signal


Throttle_Command Read Only Command resulting from throttle processing
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Brake Processing


Brake processing is optional as it can be turned Off (by setting Brake_Pedal_Enable 
= Off, see page 46). If turned On, brake processing can be done with or without 
VCL. When the controller is in Speed Mode, any non-zero brake command will 
then override the throttle signal and the motor controller will brake to a stop as 
determined by the parameters Brake Current Limit (page 40) and Brake Taper 
Speed (page 38). When the controller is in Torque Mode, the brake command is 
multiplied by 2 and subtracted from the throttle command to produce the final 
command; thus a 50% brake command will cancel a 100% throttle command.


The lower part of Figure 15 shows the brake signal processing section. The 
brake signal chain flows from left to right starting with the physical brake pot. 
The voltage on the brake wiper input (pin 17) is input into the controller and 
has the VCL variable name Pot2_Raw which is displayed in the programmer’s 
Monitor » Inputs menu. This brake signal is then modified by the Brake Type 
Processing and Brake Mapping blocks. 


The Brake Type Processing block uses the Brake_Type parameter (page 46)  
and the brake potentiometer input (Pot2_Raw) to create a signed 16-bit variable. 
This brake signal then passes to the Brake Mapping block, which re-shapes the 
brake signal according to the various Brake Menu parameters (page 46).


The signal then passes through a selector switch. If the Brake_Type pa-
rameter is set to 5 (Brake Type = VCL input, see page 46), the Brake Mapping 
block output signal is ignored and the command comes from the VCL variable 
VCL_Brake. The VCL program manipulates the VCL_Brake variable to get a 
brake command. Custom braking functions can be set up in this fashion; e.g., 
braking based on a switch position or an internal fault. The brake potentiometer 
can still be used, but must be set up using the Setup_Pot() function. When the 
Brake Type is set to 1–4, the variable VCL_Brake does nothing and the Brake 
Mapping block output signal passes through.


After the “Brake Type = 5” switch, the brake signal passes through a limiter 
which limits the brake signal to a range of 0–100% (0–32767). After the limiter 
the brake signal is a VCL variable called Mapped_Brake, which is displayed in the 
Monitor » Inputs menu. Checking the value of Mapped_Brake is a good way to 
see if your Brake Menu parameters are set correctly. A VCL program can control 
the brake by changing the variable VCL_Brake (only if Brake Type = 5).


The brake signal then goes through a second selector switch that will set 
the brake signal = 0% if the Brake Pedal Enable parameter (page 46) is set Off.  
If set On then the brake signal will pass through. The brake signal after this second 
selector switch is a VCL variable called Brake_Command, which is displayed in 
the 1313/1314 programmer’s Monitor » Inputs menu. 


Brake_Command is the final value of the brake signal chain that is input to 
the Control Mode Processing block; see Figure 16. If Brake_Command is non-ze-
ro in Speed Mode Express or Speed Mode, the throttle signal will be set to 0%.


8 — VCL
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The following brake processing variables are accessible by VCL.


 VCL VARIABLE ACCESS DESCRIPTION


Pot2_Raw Read Only  Voltage measurement at pin 17


OS_Brake Read Only  Brake pot value after mapping, to be used   
   in VCL when VCL Brake Enable = On and  
   Brake Type = 1–3


VCL_Brake Read/Write  VCL-accessible brake command


Mapped_Brake Read Only  Brake pot value after mapping


Brake_Command Read Only  Command resulting from brake processing


Control Mode and Motor Control Processing


Figure 16 begins with the Throttle_Command and Brake_Command inputs and 
a switch that will zero the Throttle_Command if Brake_Command is any value 
but 0%. The signal chains are then directed to Speed Mode Express, Speed Mode, 
or Torque Mode based on Control Mode Select. Note that in Torque Mode there 
is no emergency reverse. 


The control mode function uses algorithms to convert the incoming throttle 
and brake signals and the motor rpm input into a Controller Torque Command. 


The selected control mode calculates the desired Controller Torque Com-
mand, which is passed to the Motor Control block (see Figure 16). The Motor 
Control block uses its mathematical model of the specific AC induction motor 
used to generate the high efficiency three-phase outputs that are output to the 
AC motor via the cables connected to the U, V, and W terminals.


 
INTERFACING THE PROPORTIONAL CURRENT DRIVER


VCL code can directly interface the proportional current driver (PD), as shown 
in Figure 17. VCL can change the working parameters of the PD and can provide 
the command.


Depending on how the PD system is to be used, certain parameters need to 
be set; they can be set via the 1313/1314 programmer or via VCL. 


1. PD_Enable must be set On for current control, otherwise  
the PD_Output will be controlled by the VCL function Put_
PWM(PWM5,xxxx), which is voltage control.


2. Hyd_Lower_Enable must be set On to use the throttle input to 
control lowering in a hydraulic lift/lower system.


3. Hyd_Lower_Enable must be set Off to allow using a VCL 
variable (VCL_PD_Throttle) as the PD command.


Once the PD parameters are set, the PD_Throttle variable will be mapped between 
PD_Min_Current and PD_Max_Current and sent to the dither function. Note 
that Mapped_Throttle is inverted; lowering its value (making it more negative) 
increases the PD_Throttle value.
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The Dither function adds and subtracts from the current command to the 
PD based on PD_Dither_Percent, at a rate set by PD_Dither_Period. 


The dithered current command is compared to the present PD_Current and 
the error is fed into a PI controller. The feedback gains are set by the parameters 
PD Kp (proportional gain) and PD Ki (integral gain). The final output is the 
VCL variable PD_Output, which is displayed in the 1313/1314 programmer’s 
Monitor » Outputs menu as PD PWM.


The following PD processing variables are accessible by VCL.


 VCL VARIABLE ACCESS DESCRIPTION


Mapped_Throttle Read Only  Command from throttle section


VCL_PD_Throttle Read/Write  VCL-accessible PD command


PD_Throttle Read Only  Resultant command to the PD


PD_Output Read Only  Resultant PWM at PD output 


8 — VCL 


Fig. 17 Proportional driver processing.
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USING THE FAULT HANDLER IN VCL


The operating system of the controller detects various faults and takes appropri-
ate fault actions to protect the controller. These faults have fault codes that are 
flashed on the controller status LEDs, and fault text is displayed in the System 
Faults and Fault History menus of the 1313 handheld and 1314 PC programmers. 
These operating system faults are covered in Section 9. Additionally, the operating 
system makes the status of the operating system faults available for use in VCL 
programs in the form of nine variables called Status1, Status2, Status3, Status4, 
Status5, Status6, Status7, Status8, and Status9. Each of these 16-bit variables 
contains the status of 8 faults in the lower byte (the upper byte is always set to 0). 
These Status1–9 variables are read only (RO) and can be used in a VCL program 
to trigger additional fault actions such as sending fault text messages to a display 
or blinking a dashboard LED.


Here are the bit locations of each of the operating system faults in the 
Status1–9 variables:


  
Status1
* Bit0 = Main Contactor Welded (Code 38) 
* Bit1 = Main Contactor Did Not Close (Code 39) 
* Bit2 = Pot Low OverCurrent (Code 45) 
* Bit3 = Throttle Wiper Low (Code 42) 
* Bit4 = Throttle Wiper High (Code 41) 
* Bit5 = Pot2 Wiper Low (Code 44)  
* Bit6 = Pot2 Wiper High (Code 43)  
* Bit7 = EEPROM Failure (Code 46)  


Status2
* Bit0 = HPD/Sequencing Fault (Code 47) 
* Bit1 = Severe B+ Undervoltage (Code 17) 
* Bit2 = Severe B+ Overvoltage (Code 18) 
* Bit3 = B+ Undervoltage Cutback (Code 23) 
* Bit4 = B+ Overvoltage Cutback (Code 24) 
* Bit5 = [Not Used] 
* Bit6 = Controller Overtemp Cutback (Code 22) 
* Bit7 = Controller Severe Undertemp (Code 15)  


Status3
* Bit0 = Controller Severe Overtemp (Code 16) 
* Bit1 = Coill Driver Open/Short (Code 31) 
* Bit2 = Coi12 Driver Open/Short (Code 32) 
* Bit3 = Coil3 Driver Open/Short (Code 33) 
* Bit4 = Coi14 Driver Open/Short (Code 34) 
* Bit5 = PD Open/Short (Code 35) 
* Bit6 = Main Open/Short (Code 31) 
* Bit7 = EMBrake Open/Short (Code 32)  


Status4 
* Bit0 = Precharge Failed (Code 14) 
* Bit1 = Digital Out 6 Open/Short (Code 26) 
* Bit2 = Digital Out 7 Open/Short (Code 27) 
* Bit3 = Controller Overcurrent (Code 12)
* Bit4 = Current Sensor Fault (Code 13) 
* Bit5 = Motor Temp Hot Cutback (Code 28) 
* Bit6 = Parameter Change Fault (Code 49) 
* Bit7 = Motor Open (Code 37)  
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Status5 
* Bit0 = External Supply Out of Range (Code 69) 
* Bit1 = Motor Temp Sensor Fault (Code 29) 
* Bit2 = VCL Run Time Error (Code 68) 
* Bit3 = +5V Supply Failure (Code 25) 
* Bit4 = OS General (Code 71) 
* Bit5 = PDO Timeout (Code 72) 
* Bit6 = Encoder Fault (Code 36)  
* Bit7 = Stall Detected (Code 73)  


Status6
* Bit0 = Bad Calibrations (Code 82) 
* Bit1 = [Not Used] 
* Bit2 = Emer Rev HPD (Code 47) 
* Bit3 = [Not Used] 
* Bit4 = Motor Type Fault (Code 89) 
* Bit5 = Supervisor Fault (Code 77) 
* Bit6 = Motor Characterization Fault (Code 87) 
* Bit7 = [Not Used] 


Status7 
* Bit0 = [Not Used] 
* Bit1 = VCL/OS Mismatch (Code 91) 
* Bit2 = EM Brake Failed to Set (Code 92) 
* Bit3 = Encoder LOS (Limited Operating Strategy) (Code 93)
* Bit4 = Emer Rev Timeout (Code 94) 
* Bit5 = Dual Severe Fault (Code 75) 
* Bit6 = Fault On Other Traction Controller (Code 74) 
* Bit7 = Illegal Model Number (Code 98)  


Status8 
* Bit0 = [Not Used]
* Bit1 = [Not Used]
* Bit2 = [Not Used]
* Bit3 = Dualmotor Parameter Mismatch (Code 99)
* Bit4 = Severe KSI Undervoltage (Code 17) 
* Bit5 = [Not Used] 
* Bit6 = [Not Used] 
* Bit7 = Encoder Pulse Count Fault (Code 88)   


Status9 
* Bit0 = Supervisor Incompatible (Code 78)
* Bit1 = [Not Used]
* Bit2 = [Not Used]
* Bit3 = [Not Used]
* Bit4 = [Not Used] 
* Bit5 = [Not Used] 
* Bit6 = Driver Supply (Code 83) 
* Bit7 = [Not Used] 
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CANbus Emergency Messages


The Status1–9 faults form CAN emergency message using little-endian 
byte ordering, where: Byte1&2 is the Error Category, Byte3 is the error register 
which is “set” (01) if there is an active fault, and Bytes 4–8 map into the Status 
1–9 faults as per the error category.


Error category = 0x1000 (for Status1 – Status5)
Byte4 = Status1
 Byte5 = Status2
 Byte6 = Status3
 Byte7 = Status4
 Byte8 = Status5


Error category = 0x1001 (for Status6 – Status 10)
Byte4 = Status6
 Byte5 = Status7
 Byte6 = Status8
 Byte7 = Status9
 Byte8 = Status … n/a (Status 10 is not utilized)


Example
CANbus error  00 10 01 00 00 00 08 00 equates to Status4, Bit3,  
Controller Overcurrent (Code 12)


  


The operating system also provides the capability to create OEM-defined custom 
faults using VCL. Just as with system faults, the VCL fault codes are flashed on 
the controller Status LEDs and fault text is displayed on the System Faults and 
Fault History menus of the 1313/1314 programmer. Optionally, the VCL can 
assign fault actions to occur automatically when the associated fault is set. Sixteen 
VCL faults are available, stored in the VCL variables UserFault1 and UserFault2. 
The UserFault1,2 variables are Read/Write (R/W) and the 16 faults are stored in 
the lower byte of each variable like this:


UserFaultl 
* Bit0 = VCLfault1 (Code 51) 
* Bit1 = VCLfault2 (Code 52) 
* Bit2 = VCLfault3 (Code 53) 
* Bit3 = VCLfault4 (Code 54) 
* Bit4 = VCLfault5 (Code 55) 
* Bit5 = VCLfault6 (Code 56) 
* Bit6 = VCLfault7 (Code 57) 
* Bit7 = VCLfault8 (Code 58)


UserFault2  
* Bit0 = VCLfault9  (Code 59) 
* Bit1 = VCLfault10 (Code 61) 
* Bit2 = VCLfault11 (Code 62) 
* Bit3 = VCLfault12 (Code 63) 
* Bit4 = VCLfault13 (Code 64) 
* Bit5 = VCLfault14 (Code 65) 
* Bit6 = VCLfault15 (Code 66) 
* Bit7 = VCLfault16 (Code 67) 
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The “Code” numbers result in the flashing of the controller status LEDs that help 
identify the fault without use of a programmer. Setting the fault in VCL is done 
by setting the associated fault bit in the UserFault1 and 2 variables. Clearing the 
fault must also be handled by VCL and is done by clearing the associated fault 
bit. For example:


if (BDI-Percentage < 10) 
 { 
 UserFault1.2 = ON   ;Set VCL Fault bit 
 } 
else  
 { 
 UserFault1.2 = OFF    ;Clear VCL Fault bit 
 } 


This VCL will check to see if the Battery Discharge Indicator is less than 10%. If 
it is, UserFault1 Bit1 (Code 52) is set. If the BDI is not less than 10%, the fault 
is cleared. Using just the VCL above in a program will only result in the flashing 
of a code 52 on controller status LEDs and no fault actions will result nor will 
the programmer display any text about the fault.


 To add automatic fault actions to the VCL faults, the VCL programmer 
must define the desired fault actions by using the sixteen VCL variables: User_
Fault_Action_01 through User_Fault_Action_16. Each of the UserFault bits 
has a corresponding User_Fault_Action_xx variable (where “xx” is the number 
of the VCL fault bit). When a VCL fault bit is set, the actions defined in the 
corresponding User_Fault_Action_xx variable will be automatically executed by 
the operating system. Here are the fault actions available in the User_Fault_Ac-
tions_xx variables:


 VARIABLE FAULT ACTION
User_Fault_Action_xx 
* Bit0 = ShutdownMotor Disable the motor 


* Bit1 = ShutdownMainContactor  Shut down the main contactor
  (only if Main Enable = On)


* Bit2 = ShutdownEMBrake  Shut down the EM brake
  (only if EM Brake Disable Upon  
  Fault = On)


* Bit3 = ShutdownThrottle  Set the Throttle_Command = 0%


* Bit5 = ShutdownDriverl  Shut down Driver1
* Bit6 = ShutdownDriver2  Shut down Driver2 
* Bit7 = ShutdownDriver3  Shut down Driver3 
* Bit8 = ShutdownDriver4  Shut down Driver4 
* Bit9 = ShutdownPD  Shut down Proportional Driver
* Bit10 = FullBrake  Set the Brake_Command = 100% 
* Bit11 = [reserved]  [n/a]


* Bit12 = TrimDisable  Disable Dual Drive trim  
  calculation.


* Bit13 = SevereDual  For Dual Drive system, one con- 
  troller has a severe fault but 
  the main contactor must stay  
  closed so the other controller  
  can continue to operate.


* Bit14 = ShutdownSteer  Steer angle = 0°


* Bit15 = LOSDual For Dual Drive system, set the  
  max speed to Dual_LOS_Max_Speed 
  parameter for operation in  
  Limited Operating Strategy.


8 — VCL 
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The User_Fault_Action_xx variables should be set up at the beginning of a VCL 
program (before the main loop) as these fault actions should be defined only once 
in a program. Here is another example:


User_Fault_Action_02 = 24 ;Set fault action to ShutdownInterlock  


  ;and ShutdownThrottle


MainLoop:  
if (BDI_Percentage < 10) 
 { 
 UserFault1.2 = ON ;Set User Fault bit 
 Put_Spy_Text(“BDI Low”) ;Send message to Model 840 display 
 }
else
 {
 UserFault1.2 = OFF ;Clear User Fault bit
 } 
goto MainLoop


This time when UserFault1.2 is set, the operating system will ShutdownInterlock 
and ShutdownThrottle (which will result in a Throttle_Command = 0%) in 
addition to flashing the code 52 on the controller status LEDs. An additional 
VCL line was added (Put_Spy_Text (“BDI Low”)) to show how additional actions 
beyond those provided in the User_Fault_Action_xx can be programmed using 
VCL. In this example the Put_Spy_Text(“BDI Low”) will result in the message 
“BDI Low” appearing on the model 840 display (presumably as a message to the 
vehicle operator). This example will still not result in any display on the 1313/1314 
programmer System Faults and Fault History menus. 


To add the fault text on the System Faults and Fault History menus it is 
necessary to create a Fault Definition. Creating fault definitions is a subject that 
is covered in detail in the VCL Programmer’s Guide (Section 5, Support for the 
1313 Handheld Programmer). Here is an example of a fault definition:


User_Fault_Action_02 = 24 ;Set fault action to ShutdownInterlock  
  ;and ShutdownThrottle


MainLoop:  
if (BDI_Percentage < 10) 
 { 
 UserFault1.2 = ON ;Set User fault bit 
 Put_Spy_Text(“BDI Low”) ;Send message to Model 840 display 
 }
else
 {
 UserFault1.2 = OFF ;Clear User fault bit
 } 
goto MainLoop  


;  PARAMETER_ENTRY “BDI Low Fault”  
;  TYPE  FAULTS 
;  WIDTH  8BIT 
;  ALT_ADDRESS  Hist_UserFault1 
;  ADDRESS  UserFault1 
;  BITSELECT  1 
;  BITACTIVELOW  NO 
;  END  


8 — VCL
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This example will result in the exact same actions as the last example, except now 
the fault will be displayed in the programmer’s System Faults menu (only while 
the fault is set) and this fault will be logged into the Fault History menu after 
being set. The text displayed in either of these menus will be the text defined in the 
fault definition (in this example “BDI Low Fault” will be displayed). The variable 
Hist_UserFault1 is listed as an ALT_ADDRESS. This line controls whether the 
fault gets logged into fault history (and thus appears in the programmer’s Fault 
History menu). The two variables that can be used in the fault definitions for 
ALT_ADDRESS are Hist_UserFault1 and Hist_UserFault2; these should be 
used in the fault definitions with the corresponding UserFault1 and UserFault2 
variables. If you wish to use VCL to clear fault history, use the VCL function 
Clear_Diaghist(). Also note that this example fault definition was for bit 1 of 
UserFault1. The VCL example set and cleared this bit by using the UserFault1.2 
notation (“.2” being the mask that defines bit 1). 


 
CAN Indexes for the User Fault Variables


The CAN indexes for the various OEM-defined VCL user fault variables are 
shown below.


0x3238 0x00  UserFault1


0x389A 0x00  UserFault1_History


0x3231 0x00  Hist_UserFault1


0x3239 0x00  UserFault2


0x389B 0x00  UserFault2_History


0x3232 0x00  Hist_UserFault2


0x323B 0x00  User_Fault_Action_01
0x323C 0x00  User_Fault_Action_02
0x323D 0x00  User_Fault_Action_03
0x323E 0x00  User_Fault_Action_04
0x323F 0x00  User_Fault_Action_05
0x3240 0x00  User_Fault_Action_06
0x3241 0x00  User_Fault_Action_07
0x3242 0x00  User_Fault_Action_08
0x3243 0x00  User_Fault_Action_09
0x3244 0x00  User_Fault_Action_10
0x3245 0x00  User_Fault_Action_11
0x3246 0x00  User_Fault_Action_12
0x3247 0x00  User_Fault_Action_13
0x3248 0x00  User_Fault_Action_14
0x3249 0x00  User_Fault_Action_15
0x324A 0x00  User_Fault_Action_16
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VCL FUNCTIONS SPECIFIC TO 1232E/SE, 1234E/SE, 1236E/SE,  
AND 1238E CONTROLLERS


Function descriptions are provided here for the functions that are unique to 
these controllers. They are presented in the same format that is used in the VCL 
Common Functions Manual for the common functions.


ENABLE_PRECHARGE()


This function is designed to precharge the capacitor bank before engaging a main 


contactor thereby preventing current surges and to protect controller internal com-


ponents and main contactor tips. This function turns on the request for precharge 


of the capacitor bank from KSI. 


 When the precharge function is enabled, power will be supplied to the capacitor 


bank until the voltage is within the factory-set range of KSI, or the precharge time 


limit has expired, or the precharge resistor energy range has been exceeded. The 


current state of precharge is shown by the precharge variable (Precharge_State), 


which has the following values:


 0 – Precharge has not yet been done.


 1 – Precharge is in progress.


 2 – Precharge has passed.


 3 – Precharge has been aborted by the Disable_Precharge() function.


 4 – Precharge has exceeded the precharge resistor energy limit.


 5 – Precharge has exceeded the one-second time limit.


 Enable_Precharge()


 None.


  


 0 – Precharge not enabled. 


 1 – Precharge successfully enabled.  


 None.


 Enable_Precharge()


This will attempt to precharge the capacitor bank.


Note: Use this function only when the precharge is under VCL control. 
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DISABLE_PRECHARGE()


This function is designed to abort the precharge function and clear any precharge 


fault. This function aborts the request for precharge of the capacitor bank from KSI. 


The resultant state of the precharge variable (Precharge_State) will be set to = 3 


(for precharge aborted). The precharge states are:


 0 – Precharge has not yet been done.


 1 – Precharge is in progress.


 2 – Precharge has passed.


 3 – Precharge has been aborted by the Disable_Precharge() function.


 4 – Precharge has exceeded the precharge resistor energy limit.


 5 – Precharge has exceeded the one-second time limit.


 Disable_Precharge()


 None.


  


 0 – Precharge not aborted. 


 1 – Precharge successfully aborted.  


 None.


 Disable_Precharge()


This will attempt to abort the precharge of the capacitor bank and will clear any 


precharge fault.
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SET_DIGOUT()
This function turns on the selected digital output. The digital outputs are active low 


(On = driver on and pulled to ground, Off = open circuit at the pin).


  Set_Digout(DigOut_ID)


 


 DigOut_ID


  DigOut6 = Digital Output 6 (pin 19).


  DigOut7 = Digital Output 7 (pin 20).


   


 0 – Selected digital output not set. 


 1 – Selected digital output successfully set. 


 


 Bad_ID is returned when DigOut_ID is not in the range of DigOut6 to   


DigOut7.


 Set_Digout(DigOut6)


This example will set Digital Output 6 (pin 19) On (active low, pulled to ground).


CLEAR_DIGOUT()
This function turns off the selected digital output. The digital outputs are active low 


(On = driver on and pulled to ground, Off = open circuit at the pin). 


  Clear_Digout(DigOut_ID)


 


 DigOut_ID


  DigOut6 = Digital Output 6 (pin 19).


  DigOut7 = Digital Output 7 (pin 20).


   


 0 – Selected digital output not cleared. 


 1 – Selected digital output successfully cleared. 


 


 Bad_ID is returned when DigOut_ID is not in the range of DigOut6 to   


DigOut7.


 Clear_Digout(DigOut6)


This example will set Digital Output 6 (pin 19) Off (open circuit).
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8 — VCL


ENABLE_EMER_REV()


This function is used to engage emergency reverse using VCL. The EMR Type 
parameter must be set to = 1 in order for the Enable_Emer_Rev() function to op-
erate. If the system emergency reverse state is enabled (EMR_State bit variable 
= On), the emergency reverse function will operate according to the Emergency 
Reverse parameter settings; see page 62. To view the current emergency reverse 
state, see Monitor » Inputs: Emer Rev on the 1313/1314 programmer.
 When the EMR_Type is set to = 1 and neither the Enable_Emer_Rev() nor the 
Disable_Emer_Rev() function has been called, the state for emergency reverse is 
Off (EMR_State bit variable = Off).


 Enable_Emer_Rev()


 None.


  
 0 – Emergency reverse not enabled. 
 1 – Emergency reverse successfully enabled. 


 None.


 Enable_Emer_Rev()


This will enable the emergency reverse function.


DISABLE_EMER_REV()


This function is used to disengage emergency reverse using VCL. The EMR 
Type parameter must be set to = 1 in order for the Disable_Emer_Rev() function 
to operate. If the system emergency reverse state is disabled (EMR_State bit 
variable = Off), the emergency reverse function will stop operating and normal 
motor control function will resume (including an HPD/SRO check if the HPD/SRO 
Enable parameter is set to On). To view the current emergency reverse state, see 
Monitor » Inputs: Emer Rev on the 1313/1314 programmer.
 When the EMR_Type is set to = 1 and neither the Enable_Emer_Rev() nor the 
Disable_Emer_Rev() function has been called, the state for emergency reverse is 
Off (EMR_State bit variable = Off).


 Disable_Emer_Rev()


 None.


  
 0 – Emergency reverse not disabled. 
 1 – Emergency reverse successfully disabled. 


 None.


 Disable_Emer_Rev()


This will disable the emergency reverse function.
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SET_INTERLOCK()


This function is used to engage the system interlock using VCL. The Interlock Type 
parameter (page 49) must be set to = 1 in order for the Set_Interlock() function to 
operate. If the system interlock is set (Interlock_State bit variable = On), the throttle 
input signal is allowed to pass along the throttle chain; see Figure 15. Additionally, 
if the main contactor is used (Main Enable parameter = On), setting the interlock 
will request the main closed state from the main contactor state machine. To view 
the current interlock state, see the Monitor » Inputs: Interlock. To view the current 
main contactor state, see Monitor » Controller: Main State.
 When the Interlock_Type is set to = 1 and neither the Set_Interlock() nor the 
Clear_Interlock() function has been called, the state for the interlock is Off (Inter-
lock_State bit variable = Off).


 Set_Interlock()


 None.


  
 0 – Interlock not set. 
 1 – Interlock successfully set. 


 None.


 Set_Interlock()


This will engage the system interlock.


CLEAR_INTERLOCK()


This function is used to disengage the system interlock using VCL. The Interlock 
Type parameter must be set to = 1 in order for the Set_Interlock() function to 
operate. If the system interlock is cleared (Interlock_State bit variable = Off), the 
throttle input signal is not allowed to pass along the throttle chain; see Figure 15.  
Additionally, if the main contactor is used (Main Enable parameter = On), clearing 
the interlock will request the main open state from the main contactor state ma-
chine. To view the current interlock state, see Monitor » Inputs: Interlock. To view 
the current main contactor state, see Monitor » Controller: Main State.
 When the Interlock_Type is set to = 1 and neither the Set_Interlock() nor 
Clear_Interlock() function has been called, the default state for the interlock is Off 
(Interlock_State bit variable = Off).


 Clear_Interlock()


 None.


  
 0 – Interlock not cleared. 
 1 – Interlock successfully cleared. 


 None.


 Clear_Interlock()


This will disengage the system interlock.


8 — VCL 
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SETUP_POT_FAULTS()


This function sets the upper and lower wiper fault voltages for a given pot input 


and sets the replacement wiper voltage value that will be used if there is a fault. 


The valid range for the function parameters is 0–6.25 V (0–400 counts). If this 


function is not run, the default thresholds depend on the Throttle Type (or Brake 


Type) parameter setting; see table below. If the Throttle Type = 5 (or Brake Type 


= 5), the VCL function Setup_Pot will determine what fault thresholds are used. 


 THROTTLE TYPE LOW FAULT THRESHOLD HIGH FAULT THRESHOLD


 1 0.1 V 5.5 V


 2 none 5.5 V


 3 0.1 V 5.5 V


 4 0.1 V 5.5 V


 5  (ONE_WIRE) none 5.5 V


 5  (TWO_WIRE) 0.1 V 5.5 V


 5  (THREE_WIRE) 0.1 V 5.5 V


 Setup_Pot_Faults(Pot_ID,Low_Fault,High_Fault,   


  Fault_Value)


 Pot_ID 


  THROTTLE_POT


  BRAKE_POT


 Low_Fault


 


  Scaling: 1 V = 64 counts.


 High_Fault


 


  Scaling: 1 V = 64 counts.


 Fault_Value


  The value that is used for the pot input when there is a fault (0–32767). 


  Scaling: ±32767 = ±100%.


  


 0 – Setup did not execute. 


 1 – Setup successful.  


  


 Bad_ID is returned when an incorrect pot ID is used. 


 Param_Range is returned when the voltage value is not within range.


 Setup_Pot_Faults(THROTTLE_POT,19,320,4000)


For the throttle pot, this will set the lower pot voltage at 0.3 volts (19/64) and the 


upper pot voltage at 5.0 volts (320/64). When there is a pot fault, the value of 4000 


will be used. That is 4000/32767 of the full output, or roughly 12%.


8 — VCL 
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8 — VCL 


START_PUMP()


This function is used to turn on the pump lift contactor (pin 4). If the parameter 
Drivers » Driver3 » Contactor Enable = On (VCL HydraulicContactorEnable bit 
variable = On), the VCL function Start_Pump() will turn on the pump lift contactor 
(Driver 3).
 When HydraulicContactorEnable = On and neither Start_Pump() nor Stop_
Pump() has been called, the pump lift contactor is Off.


 Start_Pump()


 None.


  
 0 – Pump start function not enabled. 
 1 – Pump start function successfully enabled. 


 None.


 Start_Pump()


This will turn on the pump lift contactor.


STOP_PUMP()


This function is used to turn off the pump lift contactor (pin 4). If the parameter Driv-
ers » Driver3 » Contactor Enable = On (VCL HydraulicContactorEnable bit variable 
= On), the VCL function Start_Pump() will turn off the pump lift contactor (Driver 3).
 When HydraulicContactorEnable = On and neither Start_Pump() nor Stop_
Pump() has been called, the pump lift contactor is Off.


 Stop_Pump()


 None.


  
 0 – Pump stop function not enabled. 
 1 – Pump stop function successfully enabled. 


 None.


 Stop_Pump()


This will turn off the pump lift contactor.
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8 — VCL 


AUTOMATE_FREQUENCY_OUTPUT()


This function sets up the PD Driver (pin 2) PWM output to yield a frequency 
proportional to the input variable at an execution rate of 16 ms. This output can be 
used to drive an electronic speedometer or tachometer.
 An additional VCL variable called Frequency_Output_Duty_Cycle works in 
conjunction with the Automate_Frequency_Output() function to modify the duty 
cycle of the output. The default value of Frequency_Output_Duty_Cycle is 50% (or 
16384).


 Automate_Frequency_Output()


 


 @Source Index of source value to be the input. 


 MinInput Holds the minimum value for the input. 


 MaxInput Holds the maximum value for the input. 


 MinOutput 


 MaxOutput 


 


  
 0 – PWM not automated. 
 1 – PWM automated. 


  


 Param_Range is returned when a parameter is out of range. 


 PT_Range is returned when the Parameter Table Index is out of range.


speed in the range 100–4000 rpm:


Frequency_Output_Duty_Cycle = 8192 ;set duty cycle = 25%


Automate_Frequency_Output(@ABS_Motor_Speed,100,4000,500,1500)
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OVERRIDE_EM_BRAKE_PWM() 


This function is designed to override EM Brake. When this function is enabled, it 
resets the hill hold memory value.


 Override_EM_Brake_PWM(Kill_Hill_Hold)


 


 Kill_Hill_Hold


 0 – Retain hill hold memory. 


 1 – Reset hill hold memory. 


  
 1 – Failed to override EM brake. 
 0 – Succeeded in overriding EM brake. 


  


 None.


RESTORE_EM_BRAKE_PWM()  


This function returns control of the EM brake PWM to the EM brake state machine.


 Restore_EM_Brake_PWM() 


 


 None 


  
 1 – Failed. 
 0 – Success. 


  


 None.
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MAP_TWO_POINTS()
This function interpolates values between two points, Y1 and Y2; based upon an 
X input parameter. Interpolating based on X1 and X2. 


Typical Usage:
1. Calculate a value framed between two X-axis points projected across two Y 


2. Extend the 7 pair limitation of the Setup_Map function by the use of multiple 
If, If Else statements on segments of an XY array.


 Map_Two_Points(X,X1,X2,Y1,Y2) 


 


 X Input. 


 X1 Input point X1. 


 X2 Input point X2. 


 Y1 Output point Y1. 


 Y2 Output point Y2.


  
 n        Mapped value. 


  


 None.


Convert a controller value, such as Steer_Angle, to a voltage.  The input (X) is 


the Steer_Angle variable, where X1-X2 is an angle between 0 and 90 Degrees.  


The output is the interpolated value across Y-axis points in Volts.


Enable the expansion of the Setup_Map(16) function beyond the seven (7) 


point-pair by the use of multiple If, If Else statements on segments of a two point 


XY array.  For Example


If(X < 1)
      {
      Y = Map_2_Points(X, X1, X2, Y1, Y2)
      }
Else If(0<= X <= 1)
     {
     Y = Map_two_Points(X, X1, X2, Y1, Y2)
     }
Else If(1< X <= 2)
     {
     Y = Map_Two_Points(X, X1, X2, Y1, Y2)
     }
Else If(2< X <= 3)
     {
     Y = Map_Two_Points(X, X1, X2, Y1, Y2)


Etc.
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BATTERY_COMPENSATE() 
This function is used to compensate a variable with battery voltage using the 
nominal battery setting.


 Battery_Compensate(Input)


 
  Variable to be compensated


  
 n  Output. 


 None.


GET_POT() 
This function returns the value of the selected pot function.


 Get_Pot(POT_ID)


 
   Pot Selector (THROTTLE_POT, or BRAKE_POT)


  
 0  Pot – 0 or error. 
 n  Pot value. 


 


 BAD_ID POT_ID out of Range.
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9 
9 — DIAGNOSTICS & TROUBLESHOOTING


DIAGNOSTICS AND TROUBLESHOOTING


These controllers detect a wide variety of faults or error conditions. Faults can be 
detected by the operating system or by the VCL code. This section describes the 
faults detected by the operating system.


Faults detected by VCL code (faults 51–67 in Table 6) cannot be defined 
here as they will vary from application to application. Refer to the appropriate 
OEM documentation for information on these faults.


DIAGNOSTICS


Diagnostics information can be obtained in either of two ways: (1) by reading 
the display on a 1313 handheld or 1314 PC programmer or (2) by observing the 
fault codes issued by the Status LEDs. See Table 5 for a summary of LED display 
formats. 


The 1313/1314 programmer will display all faults that are currently set 
as well as a history of the faults that have been set since the history log was last 
cleared. The programmer displays the faults by name. 


The pair of LEDs built into the controller (one red, one yellow) produce 
flash codes displaying all the currently set faults in a repeating cycle. Each code 
consists of two digits. The red LED flashes once to indicate that the first digit 
of the code will follow; the yellow LED then flashes the appropriate number of 
times for the first digit. The red LED flashes twice to indicate that the second 
digit of the code will follow; the yellow LED flashes the appropriate number of 
times for the second digit. 


 Example: Battery Undervoltage (code 23). 


In the Fault menu of the 1313/1314 programmer, the words  
Undervoltage Cutback will be displayed; the real-time battery voltage  
is displayed in the Monitor menu (“Keyswitch Voltage”).


The controller’s two LEDs will display this repeating pattern:
 RED YELLOW RED YELLOW  
  
 (first digit) (2) (second digit) (3)


The numerical codes used by the yellow LED are listed in the troubleshooting 
chart (Table 6), which also lists possible fault causes and describes the conditions 
that set and clear each fault.
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9 — DIAGNOSTICS & TROUBLESHOOTING


Summary of LED display formats


The two LEDs have four different display modes, indicating the type of informa-
tion they are providing.  


Table 5 TYPES OF LED DISPLAY


 DISPLAY STATUS


 Neither LED illuminated Controller is not powered on; or  
vehicle has dead battery; or  
severe damage.


 Yellow and red LEDs both on solid Controller is in Flash program mode.


 Red LED on solid Internal hardware fault detected by the 
Supervisor or Primary microprocessor.  
Missing or corrupt software. 
Interrupting a software download 
may cause corruption of the software. 
Cycle KSI to clear. Reload software or 
replace controller if necessary.


 


 
 


TROUBLESHOOTING


The troubleshooting chart, Table 6, provides the following information on all the 
controller faults:


 • fault code
 • fault name as displayed on the programmer’s LCD
 • the effect of the fault
 • possible causes of the fault
 • fault set conditions
 • fault clear conditions.


Whenever a fault is encountered and no wiring or vehicle fault can be found, shut 
off KSI and turn it back on to see if the fault clears. If it does not, shut off KSI 
and remove the 35-pin connector. Check the connector for corrosion or damage, 
clean it if necessary, and re-insert it.
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9 — DIAGNOSTICS & TROUBLESHOOTING


Table 6 TROUBLESHOOTING CHART


    PROGRAMMER LCD DISPLAY  
 CODE  POSSIBLE CAUSE SET/CLEAR CONDITIONS


 12 Controller Overcurrent 1. External short of phase U,V, or W Set: Phase current exceeded the current  
  ShutdownMotor;   motor connections. measurement limit. 
  ShutdownMainContactor; 2. Motor parameters are mis-tuned.  Clear: Cycle KSI.    
  ShutdownEMBrake; 3. Controller defective. 
  ShutdownThrottle; 4. Speed encoder noise problems. 
  FullBrake.


 13 Current Sensor Fault 1. Leakage to vehicle frame from phase  Set: Controller current sensors have  
  ShutdownMotor;   U, V, or W (short in motor stator).  invalid offset reading. 
  ShutdownMainContactor; 2. Controller defective. Clear: Cycle KSI.    
  ShutdownEMBrake;  
  ShutdownThrottle; 
  FullBrake.


 14 Precharge Failed  1. See Monitor menu » Battery:   Set: Precharge failed to charge the capacitor   
  ShutdownMotor;  Capacitor Voltage. bank to the KSI voltage. 
  ShutdownMainContactor; 2. External load on capacitor bank (B+ Clear: Cycle Interlock input or use VCL  
  ShutdownEMBrake;  connection terminal) that prevents  function Enable_Precharge(). 
  ShutdownThrottle;  the capacitor bank from charging. 
  FullBrake.


 15 Controller Severe Undertemp 1. See Monitor menu » Controller:  Set: Heatsink temperature below -40°C. 
  ShutdownMotor;   Temperature. Clear: Bring heatsink temperature   
  ShutdownMainContactor; 2. Controller is operating in an extreme  above -40°C, and cycle interlock or KSI.  
  ShutdownEMBrake;  environment. 
  ShutdownThrottle; 
  FullBrake.


 16 Controller Severe Overtemp  1. See Monitor menu » Controller:  Set: Heatsink temperature above +95°C. 
  ShutdownMotor;  Temperature. Clear: Bring heatsink temperature  
  ShutdownMainContactor; 2.  Controller is operating in an extreme  below +95°C, and cycle interlock or KSI. 
  ShutdownEMBrake;  environment.  
  ShutdownThrottle; 3. Excessive load on vehicle.   
  FullBrake.


 17 Severe B+ Undervoltage 1. Battery Menu parameters are  Set: Capacitor bank voltage dropped   
  Reduced drive torque.   misadjusted.  below the Severe Undervoltage limit  
   2. Non-controller system drain on battery. (see page 58) with FET bridge enabled. 
   3. Battery resistance too high.  Clear: Bring capacitor voltage above  
   4. Battery disconnected while driving. Severe Undervoltage limit.  
   5. See Monitor menu » Battery:   
    Capacitor Voltage.  
   6. Blown B+ fuse or main contactor    
    did not close.
 17 Severe KSI Undervoltage 1. See Monitor menu » Battery:  Set: KSI voltage dropped below 8.4 V  
  No Action.   Keyswitch Voltage.  (Brownout occurs at 8.0 V.)  
    2. Non-controller system drain on  Clear: Bring KSI voltage above 8.4 V. 
      low power circuit voltage.  
   3. Resistance in low power circuit too high.  
   4. Low power circuit power source   
    disconnected while driving.   
   5. Blown fuse.


1.  See Monitor menu » Battery: 
Keyswitch Voltage.


2.  Non-controller system drain on 
battery/KSI circuit wiring.


3.  KSI disconnected while driving.


4.  Blown KSI fuse.


Set: When below Brownout Voltage for 
2 seconds (see Table D-1).
Clear: Bring KSI voltage above 
Brownout Voltage.


1. See Monitor menu » Battery: 
Keyswitch Voltage.


2. Non-controller system drain on 
battery/KSI circuit wiring.


3. KSI disconnected while driving.
4. Blown KSI fuse.


Set: When below Brownout Voltage for 
2 seconds (see Table D-1).
Clear: Bring KSI voltage above 
Brownout Voltage.
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9 — DIAGNOSTICS & TROUBLESHOOTING


Table 6 TROUBLESHOOTING CHART, 


    PROGRAMMER LCD DISPLAY  
 CODE  POSSIBLE CAUSE SET/CLEAR CONDITIONS 


 18 Severe B+ Overvoltage 1. See Monitor menu » Battery: Set: Capacitor bank voltage exceeded    
  ShutdownMotor;  Capacitor Voltage.  the Severe Overvoltage limit (see page 58) 
  ShutdownMainContactor; 2. Battery menu parameters are  with FET bridge enabled. 
  ShutdownEMBrake;  misadjusted. Clear: Bring capacitor voltage below  
  ShutdownThrottle; 3. Battery resistance too high for given Severe Overvoltage limit, and then 
  FullBrake.  regen current. cycle KSI. 
   4. Battery disconnected while regen  
    braking.
 22 Controller Overtemp Cutback 1. See Monitor menu » Controller: Set: Heatsink temperature exceeded 85°C.  
  Reduced drive and brake   Temperature. Clear: Bring heatsink temperature below 
  torque. 2. Controller is performance-limited 85°C.  
    at this temperature.  
   3. Controller is operating in an extreme  
    environment.  
   4. Excessive load on vehicle. 
   5. Improper mounting of controller.
 23 B+ Undervoltage Cutback 1. Normal operation. Fault shows that Set: Capacitor bank voltage dropped below 
  Reduced drive torque.  the batteries need recharging.  the Undervoltage limit (see page 58) with    
    Controller is performance limited the FET bridge enabled. 
    at this voltage. Clear: Bring capacitor voltage above the  
   2. Battery parameters are misadjusted. Undervoltage limit.  
   3.  Non-controller system drain on battery. 
   4. Battery resistance too high.  
   5. Battery disconnected while driving.  
   6. See Monitor menu » Battery:    
    Capacitor Voltage.  
   7. Blown B+ fuse or main contactor    
    did not close.
 24 B+ Overvoltage Cutback 1.  Normal operation. Fault shows that Set: Capacitor bank voltage exceeded the 
  Reduced brake torque.  regen braking currents elevated the  Overvoltage limit (see page 58) with the   
  Note: This fault is declared   battery voltage during regen braking.  FET bridge enabled. 
  only when the controller is  Controller is performance limited  Clear: Bring capacitor voltage below the  
  running in regen.  at this voltage. Overvoltage limit.  
   2. Battery parameters are misadjusted.  
   3.  Battery resistance too high for given  
    regen current. 
   4. Battery disconnected while regen braking.   
   5. See Monitor menu » Battery:  
    Capacitor Voltage.
 25 +5V Supply Failure 1. External load impedance on the  Set: +5V supply (pin 26) outside the  
  None, unless a fault action   +5V supply (pin 26) is too low. +5V±10% range.  
  is programmed in VCL. 2. See Monitor menu » outputs: Clear: Bring voltage within range. 
    5 Volts and Ext Supply Current. 
 26 Digital Out 6 Open/Short 1. External load impedance on Digital Set: Digital Output 6 (pin 19) current 
  Digital Output 6 driver    Output 6 driver (pin 19) is too low.   exceeded 1 Amp.  
  will not turn on.   Clear: Remedy the overcurrent cause  
     and use the VCL function Set_DigOut()  
     to turn the driver on again. 
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Table 6 TROUBLESHOOTING CHART, 


    PROGRAMMER LCD DISPLAY  
 CODE  POSSIBLE CAUSE SET/CLEAR CONDITIONS 


9 — DIAGNOSTICS & TROUBLESHOOTING


 27 Digital Out 7 Open/Short 1. External load impedance on Digital Set: Digital Output 7 (pin 20) current 
  Digital Output 7 driver    Output 7 driver (pin 20) is too low.   exceeded 1 Amp.  
  will not turn on.   Clear: Remedy the overcurrent cause  
     and use the VCL function Set_DigOut()  
     to turn the driver on again. 
 28 Motor Temp Hot Cutback 1. Motor temperature is at or above   Set: Motor temperature is at or above the  
  Reduced drive torque.  the programmed Temperature Hot Temperature Hot parameter setting. 
    setting, and the current is being  Clear: Bring the motor temperature 
    cut back.   within range.  
   2. Motor Temperature Control Menu  
    parameters are mis-tuned.   
   3. See Monitor menu » Motor:  
    Temperature and » Inputs: Analog2.  
   4. If the application doesn’t use a motor 
    thermistor, Temp Compensation  
    and Temp Cutback should be  
    programmed Off.
 29 Motor Temp Sensor Fault 1. Motor thermistor is not connected  Set: Motor thermistor input (pin 8) is at  
  MaxSpeed reduced (LOS,     properly. the voltage rail (0 or 10V).  
  Limited Operating Strategy), 2. If the application doesn’t use a motor  Clear: Bring the motor thermistor input  
  and motor temperature  thermistor, Motor Temp Sensor  voltage within range. 
  cutback disabled.  Enable should be programmed Off.  
   3. See Monitor menu » Motor:   
    Temperature and » Inputs: Analog2. 
 31 Coil1 Driver Open/Short 1. Open or short on driver load. Set: Driver 1 (pin 6) is either open or  
  ShutdownDriver1.  2. Dirty connector pins. shorted. This fault can be set only when 
   3. Bad crimps or faulty wiring.  Main Enable = Off. 
     Clear: Correct open or short, and cycle driver.
 31 Main Open/Short 1. Open or short on driver load. Set: Main contactor driver (pin 6) is  
  ShutdownMotor;    2. Dirty connector pins. either open or shorted. This fault can be 
  ShutdownMainContactor; 3. Bad crimps or faulty wiring.  set only when Main Enable = On. 
  ShutdownEMBrake;   Clear: Correct open or short, and cycle driver 
  ShutdownThrottle; 
  FullBrake.


 32 Coil2 Driver Open/Short 1. Open or short on driver load.  Set: Driver 2 (pin 5) is either open or  
  ShutdownDriver2.  2. Dirty connector pins. shorted. This fault can be set only when 
   3. Bad crimps or faulty wiring.  EM Brake Type = 0. 
     Clear: Correct open or short, and cycle driver.
 32 EMBrake Open/Short 1. Open or short on driver load. Set: Electromagnetic brake driver (pin 5)  
  ShutdownEMBrake;    2. Dirty connector pins. is either open or shorted. This fault can 
  ShutdownThrottle; 3. Bad crimps or faulty wiring.  be set only when EM Brake Type > 0. 
  FullBrake.   Clear: Correct open or short, and cycle driver.
 33 Coil3 Driver Open/Short 1. Open or short on driver load. Set: Driver 3 (pin 4) is either open or  
  ShutdownDriver3.  2. Dirty connector pins. shorted.  
   3. Bad crimps or faulty wiring.  Clear: Correct open or short, and cycle driver.
 34 Coil4 Driver Open/Short 1. Open or short on driver load. Set: Driver 4 (pin 3) is either open or  
  ShutdownDriver4.  2. Dirty connector pins. shorted.  
   3. Bad crimps or faulty wiring.  Clear: Correct open or short, and cycle driver.
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    PROGRAMMER LCD DISPLAY  
 CODE  POSSIBLE CAUSE SET/CLEAR CONDITION


9 — DIAGNOSTICS & TROUBLESHOOTING


 35 PD Open/Short 1. Open or short on driver load. Set: Proportional driver (pin 2) is either  
  ShutdownPD.   2. Dirty connector pins. open or shorted.  
   3. Bad crimps or faulty wiring.  Clear: Correct open or short, and cycle driver.
 36 Encoder Fault 1. Motor encoder failure. Set: Motor encoder phase failure detected.  
  ShutdownEMBrake;     2. Bad crimps or faulty wiring. Clear: Cycle KSI.  
  Throttle_Command  3. See Monitor menu » Motor:   
  is not processed  Motor RPM. 
 37 Motor Open 1. Motor phase is open. Set: Motor phase U, V, or W detected  
  ShutdownMotor;    2. Bad crimps or faulty wiring. open.  
  ShutdownMainContactor;    Clear: Cycle KSI. 
  ShutdownEMBrake;  
  ShutdownThrottle; 
  FullBrake.   
 38 Main Contactor Welded 1. Main contactor tips are welded  Set: Just prior to the main contactor   
  ShutdownMotor;     closed.  closing, the capacitor bank voltage (B+  
  ShutdownMainContactor; 2. Motor phase U or V is disconnected  connection terminal) was loaded for a  
  ShutdownEMBrake;  or open. short time and the voltage did not   
  ShutdownThrottle; 3. An alternate voltage path (such as an  discharge. 
  FullBrake.  external precharge resistor) is  Clear: Cycle KSI 
    providing a current to the capacitor   
    bank (B+ connection terminal).
 39 Main Contactor Did Not Close 1. Main contactor did not close.  Set: With the main contactor commanded  
  ShutdownMotor;    2. Main contactor tips are oxidized,  closed, the capacitor bank voltage (B+  
  ShutdownMainContactor;  burned, or not making good contact. connection terminal) did not charge to B+. 
  ShutdownEMBrake;  3. External load on capacitor bank  Clear: Cycle KSI. 
  ShutdownThrottle;  (B+ connection terminal) that pre-    
  FullBrake.  vents capacitor bank from charging. 
   4.  Blown B+ fuse.
 41 Throttle Wiper High 1. See Monitor menu » Inputs: Set: Throttle pot wiper (pin 16) voltage 
  ShutdownThrottle.   Throttle Pot. is higher than the high fault threshold  
   2. Throttle pot wiper voltage too high. (can be changed with the VCL function  
     Setup_Pot_Faults()). 
     Clear: Bring throttle pot wiper voltage  
     below the fault threshold. 
 42 Throttle Wiper Low 1. See Monitor menu » Inputs: Set: Throttle pot wiper (pin 16) voltage 
  ShutdownThrottle.  Throttle Pot. is lower than the low fault threshold  
   2. Throttle pot wiper voltage too low. (can be changed with the VCL function  
     Setup_Pot_Faults()). 
     Clear: Bring throttle pot wiper voltage  
     above the fault threshold. 
 43 Pot2 Wiper High 1. See Monitor menu » Inputs: Set: Pot2 wiper (pin 17) voltage 
  FullBrake.   Pot2 Raw. is higher than the high fault threshold  
   2. Pot2 wiper voltage too high. (can be changed with the VCL function  
     Setup_Pot_Faults()). 
     Clear: Bring Pot2 wiper voltage below  
     the fault threshold. 
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 44 Pot2 Wiper Low 1. See Monitor menu » Inputs: Set: Pot2 wiper (pin 17) voltage 
  FullBrake.   Pot2 Raw. is lower than the low fault threshold  
   2. Pot2 wiper voltage too low. (can be changed with the VCL function  
     Setup_Pot_Faults()). 
     Clear: Bring Pot2 wiper voltage  
     above the fault threshold.
 45 Pot Low OverCurrent 1. See Monitor menu » Outputs:  Set: Pot low (pin 18) current exceeds 10mA. 
  ShutdownThrottle;   Pot Low. Clear: Clear pot low overcurrent condition 
  FullBrake. 2. Combined pot resistance connected  and cycle KSI. 
    to pot low is too low.
 46 EEPROM Failure 1. Failure to write to EEPROM  Set: Controller operating system tried to   
     memory. This can be caused by    write to EEPROM memory and failed.  
    EEPROM memory writes initiated    Clear: Download the correct software (OS)  
    by VCL, by the CANbus, by  and matching parameter default settings  
    adjusting parameters with the   into the controller and cycle KSI. 
    programmer, or by loading new  
    software into the controller. 
 
 
 


 47 HPD/Sequencing Fault 1. KSI, interlock, direction, and throttle Set: HPD (High Pedal Disable) or  
  ShutdownThrottle.   inputs applied in incorrect sequence. sequencing fault caused by incorrect  
   2. Faulty wiring, crimps, or switches at sequence of KSI, interlock, direction, and  
    KSI, interlock, direction, or throttle throttle inputs.  
    inputs. Clear: Reapply inputs in correct sequence. 
   3. See Monitor menu » Inputs.
  47 Emer Rev HPD 1. Emergency Reverse operation has Set: At the conclusion of Emergency  
  ShutdownThrottle;   concluded, but the throttle, forward Reverse, the fault was set because various   
  ShutdownEMBrake.  and reverse inputs, and interlock  inputs were not returned to neutral.  
    have not been returned to neutral. Clear: If EMR_Interlock = On, clear the   
     interlock, throttle, and direction inputs. 
      If EMR_Interlock = Off, clear the  
     throttle and direction inputs. 
  49 Parameter Change Fault 1. This is a safety fault caused by a  Set: Adjustment of a parameter setting  
  ShutdownMotor;   change in certain parameter  that requires cycling of KSI. 
  ShutdownMainContactor;  settings so that the vehicle will not  Clear: Cycle KSI.  
  ShutdownEMBrake;  operate until KSI is cycled.  
  ShutdownThrottle;  For example, if a user changes the  
  FullBrake.  Throttle Type this fault will appear  
    and require cycling KSI before the  
    vehicle can operate.
   51–67 OEM Faults 1. These faults can be defined by the  Set: See OEM documentation. 
  (See OEM documentation.)   OEM and are implemented in the   Clear: See OEM documentation. 
    application-specific VCL code. See  
    OEM documentation.


ShutdownMotor;
ShutdownMainContactor;
ShutdownEMBrake;
ShutdownThrottle;
ShutdownInterlock;
ShutdownDriver1;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriver4;
ShutdownPD;
FullBrake.
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 68 VCL Run Time Error 1. VCL code encountered a runtime  Set: Runtime VCL code error condition. 
     VCL error.  Clear: Edit VCL application software to  
   2. See Monitor menu » Controller: fix this error condition; flash the new  
    VCL Error Module and VCL Error. compiled software and matching   
    This error can then be compared to  parameter defaults; cycle KSI. 
    the runtime VCL module ID and  
    error code definitions found in the  
    specific OS system information file.  
 
 
 


 69 External Supply Out of Range 1. External load on the 5V and 12V  Set: The external supply current (combined  
  None, unless a fault action   supplies draws either too much or  current used by the 5V supply [pin 26]  
  is programmed in VCL.  too little current.  and 12V supply [pin 25]) is either greater  
   2. Fault Checking Menu parameters  than the upper current threshold or lower  
    Ext Supply Max and Ext Supply Min  than the lower current threshold. The two  
    are mis-tuned.  thresholds are defined by the External  
   3. See Monitor menu » Outputs:  Supply Max and External Supply Min   
    Ext Supply Current. parameter settings (page 53).  
     Clear: Bring the external supply current  
     within range.
 71 OS General 1. Internal controller fault.  Set: Internal controller fault detected. 
       Clear: Cycle KSI.  
      
        
      
      
 
 
      
 
 


 72 PDO Timeout 1. Time between CAN PDO messages  Set: Time between CAN PDO messages  
  ShutdownThrottle;   received exceeded the PDO received exceeded the PDO Timeout  
  CAN NMT State set    Timeout Period. Period.  
  to Pre-operational.   Clear: Cycle KSI or receive CAN NMT  
     message.
 73 Stall Detected 1. Stalled motor. Set: No motor encoder movement detected.  
  ShutdownEMBrake; 2. Motor encoder failure. Clear: Either cycle KSI, or    
  Throttle_Command  3. Bad crimps or faulty wiring.  detect valid motor encoder signals while    
  is not processed; 4. Problems with power supply for  operating in LOS mode and return   
  Control Mode changed to  the motor encoder. Throttle Command = 0 and    
  LOS (Limited Operating 5. See Monitor menu » Motor: Motor RPM = 0. 
  Strategy).  Motor RPM.


ShutdownMotor;
ShutdownMainContactor;
ShutdownEMBrake;
ShutdownThrottle;
ShutdownInterlock;
ShutdownDriver1;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriver4;
ShutdownPD;
FullBrake.


ShutdownMotor;
ShutdownMainContactor;
ShutdownEMBrake;
ShutdownThrottle;
ShutdownInterlock;
ShutdownDriver1;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriver4;
ShutdownPD;
FullBrake.







Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 26 137


1  M A R C H  2 0 1 6


9 — DIAGNOSTICS & TROUBLESHOOTING


 74 Fault On Other Traction Dual Drive fault: see Dual Drive manual. 
  Controller


 75 Dual Severe Fault Dual Drive fault: see Dual Drive manual.
 77 Supervisor Fault 1. The Supervisor has detected a   Set: Mismatched redundant readings;   
     mismatch in redundant readings. damaged Supervisor; illegal switch inputs.  
     2. Internal damage to Supervisor  Clear: Check for noise or voltage drift in   
    microprocessor. all switch inputs; check connections;  
   3. Switch inputs allowed to be within  cycle KSI. 
    upper and lower thresholds for  
    over 100 milliseconds. 
 
 
 
 


 78 Supervisor Incompatible 1. The main OS is not compatible   Set: Incompatible software.   
     with the Supervisor OS. Clear: Load properly matched OS code 
      or update the Supervisor code; cycle KSI.  
     
 
 


 
 
 
 
  


 82 Bad Calibrations 1. Internal controller fault.   Set: Internal controller fault detection.   
  ShutdownMotor;    Clear: Cycle KSI.  
  ShutdownMainContactor;        
  ShutdownEMBrake;   
  ShutdownThrottle; 
  FullBrake.


 83 Driver Supply 1. Internal controller fault in the voltage   Set: Internal controller fault detection.   
  ShutdownMotor;   supply for the driver circuits. Clear: Cycle KSI.  
  ShutdownMainContactor;        
  ShutdownEMBrake;   
  ShutdownThrottle; 
  FullBrake.


Table 6 TROUBLESHOOTING CHART, 
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ShutdownMotor;
ShutdownMainContactor;
ShutdownEMBrake;
ShutdownThrottle;
ShutdownInterlock;
ShutdownDriver1;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriver4;
ShutdownPD;
FullBrake.


ShutdownMotor;
ShutdownMainContactor;
ShutdownEMBrake;
ShutdownThrottle;
ShutdownInterlock;
ShutdownDriver1;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriver4;
ShutdownPD;
FullBrake.
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 87 Motor Characterization Fault 1. Motor characterization failed during  Set: Motor characterization failed during  
  ShutdownMotor;   characterization process. See Monitor the motor characterization process.  
  ShutdownMainContactor;    menu » Controller: Motor Clear: Correct fault; cycle KSI.  
  ShutdownEMBrake;  Characterization Error for cause: 
  ShutdownThrottle;  0=none 
  FullBrake.  1=encoder signal seen, but step size  
         not determined; set Encoder Step  
         Size manually 
    2=motor temp sensor fault 
    3=motor temp hot cutback fault 
    4= controller overtemp cutback fault 
    5=controller undertemp cutback fault 
    6=undervoltage cutback fault 
    7=severe overvoltage fault 
    8=encoder signal not seen, or one or  
         both channels missing 
    9=motor parameters out of character- 
         ization range.
 88 Encoder Pulse Count Fault 1. Encoder Steps parameter does not  Set: Motor lost IFO control and accelerated   
     match the actual motor encoder. without throttle command. 
      Clear: Ensure the Encoder Steps parameter  
     matches the actual encoder; cycle KSI. 
 
 
 
 
 
   


 89 Motor Type Fault 1. The Motor_Type parameter value   Set: Motor_Type parameter is set to an   
  ShutdownMotor;   is out of range. illegal value.  
  ShutdownMainContactor;     Clear: Set Motor_Type to correct value   
  ShutdownEMBrake;   and cycle KSI.
  ShutdownThrottle; 
  FullBrake.
 91 VCL/OS Mismatch 1. The VCL software in the controller Set: VCL and OS software do not match;  
    does not match the OS software in when KSI cycles, a check is made to verify   
    the controller. that they match and a fault is issued when   
     they do not. 
     Clear: Download the correct VCL and OS 
     software into the controller. 
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ShutdownMotor;
ShutdownMainContactor;
ShutdownEMBrake;
ShutdownThrottle;
ShutdownInterlock;
ShutdownDriver1;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriver4;
ShutdownPD;
FullBrake.


ShutdownMotor;
ShutdownMainContactor;
ShutdownEMBrake;
ShutdownThrottle;
ShutdownInterlock;
ShutdownDriver1;
ShutdownDriver2;
ShutdownDriver3;
ShutdownDriver4;
ShutdownPD;
FullBrake.
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 92 EM Brake Failed to Set 1. Vehicle movement sensed after the Set: After the EM Brake was commanded  
  ShutdownEMBrake;   EM Brake has been commanded to set and time has elapsed to allow the   
  ShutdownThrottle.  to set. brake to fully engage, vehicle movement   
  Position Hold is engaged 2. EM Brake will not hold the motor  has been sensed. 
  when Interlock=On.  from rotating. Clear: Activate the throttle.
 93 Encoder LOS (Limited  1. Limited Operating Strategy (LOS)  Set: Encoder Fault (Code 36) or Stall   
  Operating Strategy)  control mode has been activated, as  Detect Fault (Code 73) was activated,   
  Enter LOS control mode.  a result of either an Encoder Fault  and Brake or Interlock has been applied  
    (Code 36) or a Stall Detect Fault  to activate LOS control mode, allowing  
    (Code 73). limited motor control.   
   2. Motor encoder failure.  Clear: Cycle KSI or, if LOS mode was acti-  
   3. Bad crimps or faulty wiring. vated by the Stall Fault, clear by ensuring 
   4. Vehicle is stalled. encoder senses proper operation, Motor  
     RPM = 0, and Throttle Command = 0. 
 94 EMR Rev Timeout 1. Emergency Reverse was activated  Set: Emergency Reverse was activated and   
  ShutdownEMBrake;    and concluded because the EMR     ran until the EMR Timeout timer expired.  
  ShutdownThrottle.  Timeout timer has expired. Clear: Turn the emergency reverse input  
   2. The emergency reverse input is   Off. 
    stuck On.   
 98 Illegal Model Number 1. Model_Number variable contains  Set: Illegal Model_Number variable; when  
  ShutdownMotor;  illegal value.  KSI cycles, a check is made to confirm 
  ShutdownMainContactor; 2. Software and hardware do not match. a legal Model_Number, and a fault is   
  ShutdownEMBrake; 3. Controller defective. issued if one is not found.  
  ShutdownThrottle;    Clear: Download appropriate software 
  FullBrake;   for your controller model.
 99 Dualmotor Parameter Mismatch Dual Drive fault: see Dual Drive manual.
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10 MAINTENANCE


There are no user serviceable parts in Curtis E/SE controllers. No attempt should 
be made to open, repair, or otherwise modify the controller. Doing so may 
damage the controller and will void the warranty. 


It is recommended that the controller and connections be kept clean and 
dry and that the controller’s fault history file be checked and cleared periodically.


CLEANING


Periodically cleaning the controller exterior will help protect it against corrosion 
and possible electrical control problems created by dirt, grime, and chemicals that 
are part of the operating environment and that normally exist in battery powered 
systems. 


When working around any battery powered system, proper safety pre-
cautions should be taken. These include, but are not limited to: proper training, 
wearing eye protection, and avoiding loose clothing and jewelry.


Use the following cleaning procedure for routine maintenance. Never use 
a high pressure washer to clean the controller.


1. Remove power by disconnecting the battery.
2. Discharge the capacitors in the controller by connecting a load 


(such as a contactor coil) across the controller’s B+ and  
terminals.  


3. Remove any dirt or corrosion from the power and signal connector 
areas. The controller should be wiped clean with a moist rag. Dry 
it before reconnecting the battery. 


4. Make sure the connections are tight. Refer to Section 2, pages 6–7, 
for maximum tightening torque specifications for the battery and 
motor connections. 


FAULT HISTORY


The 1313 handheld or 1314 PC programmer can be used to access the control-
ler’s fault history file. The programmer will read out all the faults the controller 
has experienced since the last time the fault history file was cleared. Faults such 
as contactor faults may be the result of loose wires; contactor wiring should be 
carefully checked. Faults such as overtemperature may be caused by operator 
habits or by overloading. 


After a problem has been diagnosed and corrected, it is a good idea to clear 
the fault history file. This allows the controller to accumulate a new file of faults. 
By checking the new fault history file at a later date, you can readily determine 
whether the problem was indeed fixed. 


C A U T I O N
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APPENDIX A
VEHICLE DESIGN CONSIDERATIONS


REGARDING ELECTROMAGNETIC COMPATIBILITY (EMC)


AND ELECTROSTATIC DISCHARGE (ESD)


ELECTROMAGNETIC COMPATIBILITY (EMC)


Electromagnetic compatibility (EMC) encompasses two areas: emissions and 
immunity. Emissions are radio frequency (RF) energy generated by a product. This 
energy has the potential to interfere with communications systems such as radio, 
television, cellular phones, dispatching, aircraft, etc. Immunity is the ability of a 
product to operate normally in the presence of RF energy.


EMC is ultimately a system design issue. Part of the EMC performance 
is designed into or inherent in each component; another part is designed into 
or inherent in end product characteristics such as shielding, wiring, and layout; 
and, finally, a portion is a function of the interactions between all these parts. The 
design techniques presented below can enhance EMC performance in products 
that use Curtis motor controllers.


Emissions
Signals with high frequency content can produce significant emissions if connected 
to a large enough radiating area (created by long wires spaced far apart). Contactor 
drivers and the motor drive output from Curtis controllers can contribute to RF 
emissions. Both types of output are pulse width modulated square waves with fast 
rise and fall times that are rich in harmonics. (Note: contactor drivers that are 
not modulated will not contribute to emissions.) The impact of these switching 
waveforms can be minimized by making the wires from the controller to the 
contactor or motor as short as possible and by placing the wires near each other 
(bundle contactor wires with Coil Return; bundle motor wires separately). 


For applications requiring very low emissions, the solution may involve en-
closing the controller, interconnect wires, contactors, and motor together in one 
shielded box. Emissions can also couple to battery supply leads and throttle circuit 
wires outside the box, so ferrite beads near the controller may also be required on 
these unshielded wires in some applications. It is best to keep the noisy signals as 
far as possible from sensitive wires.


Immunity
Immunity to radiated electric fields can be improved either by reducing overall 
circuit sensitivity or by keeping undesired signals away from this circuitry. The 
controller circuitry itself cannot be made less sensitive, since it must accurately 
detect and process low level signals from sensors such as the throttle potentiom-
eter. Thus immunity is generally achieved by preventing the external RF energy 
from coupling into sensitive circuitry. This RF energy can get into the controller 
circuitry via conducted paths and radiated paths.
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Conducted paths are created by the wires connected to the controller. These 
wires act as antennas and the amount of RF energy coupled into them is generally 
proportional to their length. The RF voltages and currents induced in each wire 
are applied to the controller pin to which the wire is connected. Curtis controllers 
include bypass capacitors on the printed circuit board’s throttle wires to reduce 
the impact of this RF energy on the internal circuitry. In some applications, addi-
tional filtering in the form of ferrite beads may also be required on various wires 
to achieve desired performance levels.


Radiated paths are created when the controller circuitry is immersed in 
an external field. This coupling can be reduced by placing the controller as far 
as possible from the noise source or by enclosing the controller in a metal box. 
Some Curtis controllers are enclosed by a heatsink that also provides shielding 
around the controller circuitry, while others are partially shielded or unshielded. 
In some applications, the vehicle designer will need to mount the controller within 
a shielded box on the end product. The box can be constructed of just about any 
metal, although steel and aluminum are most commonly used.


Most coated plastics do not provide good shielding because the coatings are 
not true metals, but rather a mixture of small metal particles in a non-conductive 
binder. These relatively isolated particles may appear to be good based on a dc 
resistance measurement but do not provide adequate electron mobility to yield 
good shielding effectiveness. Electroless plating of plastic will yield a true metal 
and can thus be effective as an RF shield, but it is usually more expensive than 
the coatings.


A contiguous metal enclosure without any holes or seams, known as a Faraday 
cage, provides the best shielding for the given material and frequency. When a 
hole or holes are added, RF currents flowing on the outside surface of the shield 
must take a longer path to get around the hole than if the surface was contiguous. 
As more “bending” is required of these currents, more energy is coupled to the 
inside surface, and thus the shielding effectiveness is reduced. The reduction in 
shielding is a function of the longest linear dimension of a hole rather than the 
area. This concept is often applied where ventilation is necessary, in which case 
many small holes are preferable to a few larger ones.


Applying this same concept to seams or joints between adjacent pieces or 
segments of a shielded enclosure, it is important to minimize the open length of 
these seams. Seam length is the distance between points where good ohmic con-
tact is made. This contact can be provided by solder, welds, or pressure contact. 
If pressure contact is used, attention must be paid to the corrosion characteristics 
of the shield material and any corrosion-resistant processes applied to the base 
material. If the ohmic contact itself is not continuous, the shielding effectiveness 
can be maximized by making the joints between adjacent pieces overlapping 
rather than abutted. 


The shielding effectiveness of an enclosure is further reduced when a wire 
passes through a hole in the enclosure; RF energy on the wire from an external 
field is re-radiated into the interior of the enclosure. This coupling mechanism 
can be reduced by filtering the wire where it passes through the shield boundary. 
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Given the safety considerations involved in connecting electrical components to 
the chassis or frame in battery powered vehicles, such filtering will usually consist 
of a series inductor (or ferrite bead) rather than a shunt capacitor. If a capacitor is 
used, it must have a voltage rating and leakage characteristics that will allow the 
end product to meet applicable safety regulations.


The B+ (and B-, if applicable) wires that supply power to a control panel 
should be bundled with the other control wires to the panel so that all these wires 
are routed together. If the wires to the control panel are routed separately, a larger 
loop area is formed. Larger loop areas produce more efficient antennas which will 
result in decreased immunity performance.


Keep all low power I/O separate from the motor and battery leads. When 
this is not possible, cross them at right angles.


ELECTROSTATIC DISCHARGE (ESD)


Curtis motor controllers contain ESD-sensitive components, and it is therefore 
necessary to protect them from ESD (electrostatic discharge) damage. Most of 
the control lines have protection for moderate ESD events, but must be protected 
from damage if higher levels exist in a particular application. 


ESD immunity is achieved either by providing sufficient distance between 
conductors and the ESD source so that a discharge will not occur, or by provid-
ing an intentional path for the discharge current such that the circuit is isolated 
from the electric and magnetic fields produced by the discharge. In general the 
guidelines presented above for increasing radiated immunity will also provide 
increased ESD immunity.


It is usually easier to prevent the discharge from occurring than to divert the 
current path. A fundamental technique for ESD prevention is to provide adequately 
thick insulation between all metal conductors and the outside environment so 
that the voltage gradient does not exceed the threshold required for a discharge 
to occur. If the current diversion approach is used, all exposed metal components 
must be grounded. The shielded enclosure, if properly grounded, can be used to 
divert the discharge current; it should be noted that the location of holes and 
seams can have a significant impact on ESD suppression. If the enclosure is not 
grounded, the path of the discharge current becomes more complex and less pre-
dictable, especially if holes and seams are involved. Some experimentation may be 
required to optimize the selection and placement of holes, wires, and grounding 
paths. Careful attention must be paid to the control panel design so that it can 
tolerate a static discharge.


MOV, transorbs, or other devices can be placed between B- and offending 
wires, plates, and touch points if ESD shock cannot be otherwise avoided.
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APPENDIX B
EN13849 COMPLIANCE


Since January 1, 2012, conformance to the European Machinery Directive has 
required that the Safety Related Parts of the Control System (SRPCS) be designed 
and verified upon the general principles outlined in EN13849. EN13849 super-
sedes the EN954 standard and expands upon it by requiring the determination of 
the safety Performance Level (PL) as a function of Designated Architecture plus 
Mean Time To Dangerous Failure (MTTFd), Common Cause Faults (CCF), and 
Diagnostic Coverage (DC). These figures are used by the OEM to calculate the 
overall PL for each of the safety functions of their vehicle or machine. 


The OEM must determine the hazards that are applicable to their vehicle 
design, operation, and environment. Standards such as EN13849-1 provide guide-
lines that must be followed in order to achieve compliance. Some industries have 
developed further standards (called type-C standards) that refer to EN13849 and 
specifically outline the path to regulatory compliance. EN1175-1 is a type-C stan-
dard for battery-powered industrial trucks. Following a type-C standard provides 
a presumption of conformity to the Machinery Directive.


Curtis Enhanced AC Motor Controllers comply with these directives using 
advanced active supervisory techniques. The basic “watchdog” test circuits have 
been replaced with a Supervisor microcontroller that continuously tests the safety 
related parts of the control system; see the simplified block diagram in Figure B-1.


The Supervisor and Primary motor control processors run diagnostic checks 
at startup and continuously during operation. At startup, the integrity of the code 


Fig. B-1 Supervisory 
system in Curtis enhanced 
AC motor controllers.


PRIMARY MOTOR CONTROL
MICROPROCESSOR


SUPERVISOR
MICROPROCESSOR


POWERBASE


DRIVERS


AC
MOTOR


Communication
Link


Inputs


Outputs


Shutdown


Monitor


Monitor


and EEPROM are ensured through CRC checksum calculations. RAM is pattern 
checked for proper read, write, and addressing. During operation, the arithmetic and 
logic processing unit of each micro is cyclically tested through dynamic stimulus 
and response. The operating system timing and task sequencing are continuously 
verified. Redundant input measurements are crosschecked over 30 times per 
second, and operational status information is passed between microprocessors to 
keep the system synchronized. Any faults in these startup tests, communication 
timing, crosschecks, or responses will command a safe shutdown of the controller, 
disabling the driver outputs and motor drive within 200 ms.
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To mitigate the  hazards typically found in machine operations, EN13849 
requires that safety functions be defined; these must include all the input, logic, 
outputs, and power circuits that are involved in any potentially hazardous operation. 
Two safety functions are defined for Curtis Enhanced AC Motor Controllers: 
Uncommanded Powered Motion and Motor Braking Torque.


The Uncommanded Powered Motion safety function provides detection and 
safe shutdown in the following circumstances: faulted throttle; improper sequence 
of forward/reverse switches, throttle, and interlock; incorrect direction of travel; 
loss of speed control or limiting; uncommanded movement; or movement at start-
up. The Braking Torque safety function provides detection and safe shutdown in 
the event of the loss of braking torque, position/hill hold, or emergency reverse.


Curtis has analyzed each safety function and calculated its Mean Time 
To Dangerous Failure (MTTFd) and Diagnostic Coverage (DC), and designed 
them against Common Cause Faults (CCF). The safety-related performance of 
the 1232E controller is summarized as follows: 


 Safety Function
 Designated  


MTTFd  DC  CCF PL
  Architecture


Uncommanded Powered Motion  2 >40 yrs >90% Pass d


Motor Braking Torque  2 >16 yrs >90% Pass c


EN1175 specifies that traction and hydraulic electronic control systems 
must use Designated Architecture 2 or greater. This design employs input, logic, 
and output circuits that are monitored and tested by independent circuits and 
software to ensure a high level of safety performance (up to PL=d).


Mean Time To Dangerous Failure (MTTFd) is related to the expected 
reliability of the safety related parts used in the controller. Only failures that can 
result in a dangerous situation are included in the calculation.  


Diagnostic Coverage (DC) is a measure of the effectiveness of the control 
system’s self-test and monitoring measures to detect failures and provide a safe 
shutdown.  


Common Cause Faults (CCF) are so named because some faults within 
a controller can affect several systems. EN13849 provides a checklist of design 
techniques that should be followed to achieve sufficient mitigation of CCFs.  The 
CCF value is a pass/fail criterion.


Performance Level (PL) categorizes the quality or effectiveness of a safety 
channel to reduce the potential risk caused by dangerous faults within the system 
with “a” being the lowest and “e” being the highest achievable performance.


Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 25


1  M A R C H  2 0 1 6


C-1


APPENDIX C:  PROGRAMMING DEVICES


APPENDIX C
PROGRAMMING DEVICES


Curtis programmers provide programming, diagnostic, and test capabilities for 
the controller. The power for operating the programmer is supplied by the host 
controller via a 4-pin connector. When the programmer powers up, it gathers 
information from the controller.


Two types of programming devices are available: the 1314 PC Programming 
Station and the 1313 handheld programmer. The Programming Station has the 
advantage of a large, easily read screen; on the other hand, the handheld program-
mer (with its 45×60mm screen) has the advantage of being more portable and 
hence convenient for making adjustments in the field. 


Both programmers are available in User, Service, Dealer, and OEM versions. 
Each programmer can perform the actions available at its own level and the levels 
below that—a User-access programmer can operate at only the User level, whereas 
an OEM programmer has full access.


PC PROGRAMMING STATION (1314)


The Programming Station is an MS-Windows 32-bit application that runs on 
a standard Windows PC. Instructions for using the Programming Station are 
included with the software.


HANDHELD PROGRAMMER (1313)


The 1313 handheld programmer is functionally equivalent to the PC Pro-
gramming Station; operating instructions are provided in the 1313 manual.  
This programmer replaces the 1311, an earlier model with fewer functions.


PROGRAMMER FUNCTIONS


Programmer functions include:


Parameter adjustment — provides access to the individual programmable parameters.


Monitoring — presents real-time values during vehicle operation; these include 
all inputs and outputs.


Diagnostics and troubleshooting — presents diagnostic information, and also a 
means to clear the fault history file.


Programming — allows you to save/restore custom parameter settings.


Favorites — allows you to create shortcuts to your frequently-used adjustable 
parameters and monitor variables.


Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 26


1  M A R C H  2 0 1 6


APPENDIX D:  SPECIFICATIONS


D-1


APPENDIX D
SPECIFICATIONS


Table D-1 SPECIFICATIONS: 1232E/SE, 1234E/SE, 1236E/SE, 1238E CONTROLLERS 


Nominal input voltage 24 V, 24–36 V, 36–48 V, 48–80 V, 72–96 V


Electrical isolation to heatsink 500 V ac (minimum) 


Storage ambient temperature range -40°C to 95°C  (-40°F to 203°F)


Operating ambient temp. range -40°C to 50°C  (-40°F to 122°F)


Thermal cutback Controller linearly reduces maximum current limit with an internal  
 heatsink temperature from 85°C (185°F) to 95°C (203°F);  
 complete cutoff occurs above 95°C (203°F) and below -40°C (-40°F)


Design life 5,000 hours 


    20,000 hours


Operating duration at maximum current 2 minutes minimum (unless otherwise noted),   
 with initial temperature of 25°C and no additional external heatsink


Package environmental rating IP65 per IEC529; compliance requires AMPSEAL 35-pin connector header


Weight  1.70 kg  1.92 kg
  2.84 kg  3.12 kg
  4.12 kg  3.79 kg
  6.82 kg


Dimensions, W L H  140  180  71 mm  140  180  74 mm
  155  212  75 mm  155  212  79 mm
  165  232  85 mm  165  232  85 mm
  275  232  85 mm


EMC Designed to the requirements of EN 12895:2000


Safety Designed to the requirements of EN 1175-1:1998 + A1:2010 
   and EN 13849-1:2008 Category 2


Note:  Regulatory compliance of the complete vehicle system  
with the controller installed is the responsibility of the OEM.


 NOMINAL MINIMUM MAXIMUM BROWNOUT
 VOLTAGE VOLTAGE  VOLTAGE VOLTAGE)


 24 V 14 V 30 V 12 V
 24–36 V 16.8 V 45 V 15 V
 36–48 V 25.2 V 60 V 20 V
 48–80 V 33.6 V 105 V 20 V
 72–96 V 50.4 V 120 V 30 V


Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS 25


1  M A R C H  2 0 1 6


MODEL CHART
  NOMINAL MAXIMUM S2–60 MINUTE CONTINUOUS
 MODEL BATTERY VOLTAGE CURRENT  CONTINUOUS CURRENT FOR 
 NUMBER (V) (A) CURRENT (A) DESIGN LIFE (A)


 1232E-21XX 24 180 90 80


 1232E-23XX 24 250 125 100


 1232E-51XX 36–48 150 75 79


 1232E-52XX 36–48 200 100 90


 1232E-62XX 48–80 175 80 45


 1232E-72XX 72–96 175 80 tbd


 1234E-23XX 24 350 175 160


 1234E-52XX 36–48 275 135 90


 1234E-53XX 36–48 350 175 90


 1234E-62XX 48–80 250 110 60


 1236E-44XX 24–36 400 175 175


 1236E-45XX 24–36 500 240 210


 1236E-54XX 36–48 450 205 210


 1236E-55XX 36–48 550 250 140


 1236E-64XX 48–80 350 (1 min) 100 100


 1238E-46XX 24–36 650 300 325


 1238E-48XX 24–36 800 355 365


 1238E-56XX 36–48 650 295 325


 1238E-64XX 48–80 450 155 175


 1238E-65XX 48–80 550 190 175


 1238E-66XX 48–80 650 (1 min) 195 175


 1238E-75XX 72–96 550 175 175


 1238E-76XX 72–96 650 200 175


 1232SE-24XX 24 375 185 160


 1232SE-53XX 36–48 350 175 160


 1234SE-45XX 24–36 500 235 210


 1234SE-54XX 36–48 450 215 210


 1236SE-46XX 24–36 650 285 220


 1236SE-56XX 36–48 600 260 210


Notes:  All current ratings are rms values per motor phase. 
  S2–60 minute current is the typical current achievable before thermal cutback occurs, with 


an ambient temperature of 25°C and the controller mounted to a 6mm-thick vertical steel plate 


  Continuous current for design life is the maximum long-term current, at an internal heatsink 
long-term temperature of 70°C (158°F), at which the controller will achieve its design life. These 
numbers are often calculated for a given application by determining an rms duty cycle current 
and heatsink temperature. For applications that exceed this, please contact your Curtis distributor 
or support engineer. 
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