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1 Foreword 

1.1 Notes on the documentation 

This description is only intended for the use of trained specialists in control and automation technology who are 
familiar with the applicable national standards. It is essential that the following notes and explanations are 
followed when installing and commissioning these components. 
The responsible staff must ensure that the application or use of the products described satisfy all the 
requirements for safety, including all the relevant laws, regulations, guidelines and standards. 

1.1.1 Disclaimer 

The documentation has been prepared with care. The products described are, however, constantly under 
development. For that reason the documentation is not in every case checked for consistency with performance 
data, standards or other characteristics. 
In the event that it contains technical or editorial errors, we retain the right to make alterations at any time and 
without warning. 
No claims for the modification of products that have already been supplied may be made on the basis of the 
data, diagrams and descriptions in this documentation. 

1.1.2 Trademarks 

Beckhoff®, TwinCAT®, EtherCAT®, Safety over EtherCAT®, TwinSAFE® and XFC® are registered trademarks of 
and licensed by Beckhoff Automation GmbH. 
Other designations used in this publication may be trademarks whose use by third parties for their own 
purposes could violate the rights of the owners. 

1.1.3 Patent Pending 

The EtherCAT Technology is covered, including but not limited to the following patent applications and patents: 
EP1590927, EP1789857, DE102004044764, DE102007017835 with corresponding applications or 
registrations in various other countries. 
The TwinCAT Technology is covered, including but not limited to the following patent applications and patents: 
EP0851348, US6167425 with corresponding applications or registrations in various other countries. 

1.1.4 Copyright 

© Beckhoff Automation GmbH. 
The reproduction, distribution and utilization of this document as well as the communication of its contents to 
others without express authorization are prohibited. Offenders will be held liable for the payment of damages. 
All rights reserved in the event of the grant of a patent, utility model or design. 

1.1.5 Delivery conditions 

In addition, the general delivery conditions of the company Beckhoff Automation GmbH apply. 
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1.2 Safety instructions 

1.2.1 Delivery state 

All the components are supplied in particular hardware and software configurations appropriate for the 
application. Modifications to hardware or software configurations other than those described in the 
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH. 

1.2.2 Operator's obligation to exercise diligence 

The operator must ensure that 

 the EtherCAT Box Modules are only used as intended (see chapter Special conditions in potentially 
explosive areas). 

 the EtherCAT Box Modules are only operated in sound condition and in working order. 
 the EtherCAT Box Modules are maintained repaired only by suitably qualified and authorized 

personnel. 
 the personnel is instructed regularly about relevant occupational safety and environmental protection 

aspects, and is familiar with the operating manual and in particular the safety notes contained herein. 
 none of the safety and warning notes attached to the EtherCAT Box Modules are removed, and all 

notes remain legible. 
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1.2.3 Description of safety symbols 

The following safety symbols are used in this operating manual. They are intended to alert the reader to the 
associated safety instructions. 

Serious risk of injury! 

 
DANGER 

Failure to follow the safety instructions associated with this symbol directly endangers 
the life and health of persons. 

 
Caution – Risk of injury! 

 
WARNING 

Failure to follow the safety instructions associated with this symbol endangers the life 
and health of persons. 

 
Personal injuries! 

 
CAUTION 

Failure to follow the safety instructions associated with this symbol can lead to injuries 
to persons. 

 
Damage to the environment or devices 

 
Warning 

Failure to follow the instructions associated with this symbol can lead to damage to the 
environment or equipment. 

 
Tip or pointer 

 
Note 

This symbol indicates information that contributes to better understanding. 
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1.3 Validation 

This documentation is valid for all EtherCAT Box Modules, witch bear one of the following markings 

 

 

II 3 G   Ex nA II T4 

 

DEKRA 11ATEX0080 X    Ta: 0 - 55°C 

 
or 

 

 

II 3 G   Ex nA nC IIC T4 

 

DEKRA 11ATEX0080 X    Ta: 0 - 55°C 

 
and witch product code is build as follows: 

EPxxxx-xxxx 

At this each small character x stands for a cipher from 0 to 9. 

Updated lists of the certified components may be found at the Beckhoff homepage under 

 http://www.beckhoff.com/english/certifications/ethercat_box.htm 
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2 Notes about operation in potentially explosive 
areas 

2.1 Special conditions 

Observe the special conditions for the intended use of Beckhoff fieldbus 
components in potentially explosive areas (directive 94/9/EU)! 

 
WARNING 

 
 The certified components are to be installed in a protection enclosure 

according to chapter 3 that guarantees a protection against mechanical 
hazards! 

 If the temperatures during rated operation are higher than 70 °C at the feed-in 
points of cables, lines or pipes, or higher than 80 °C at the wire branching 
points, then cables must be selected whose temperature data correspond to 
the actual measured temperature values! 

 Observe the permissible ambient temperature range of 0 - 55°C for the use of 
EtherCAT Box modules in potentially explosive areas! 

 Measures must be taken to protect against the rated operating voltage being 
exceeded by more than 40 % due to short-term interference voltages! 

 The connections of the certified components may only be connected or 
disconnected if the supply voltage has been switched off or if a non-explosive 
atmosphere is ensured! 

 

The fundamental health and safety requirements are fulfilled by compliance with the following standards: 

 EN 60079-0: 2006 
 EN 60079-15: 2005 
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2.2 Marking 

The EtherCAT Box modules certified for potentially explosive areas bear one of the following markings: 

 

 

II 3 G   Ex nA II T4 

 

DEKRA 11ATEX0080 X    Ta: 0 - 55°C 

 
or 

 

 

II 3 G   Ex nA nC IIC T4 

 

DEKRA 11ATEX0080 X    Ta: 0 - 55°C 

 

2.3 Batch number 

The EtherCAT Box modules bear a batch number that is structured as follows: 

CW  YY  SW  HW 

Key: 

CW: Calendar week of manufacture 

YY: Year of manufacture 

SW: Software version 

HW: Hardware version 

Example: Batch number 29 10 02 01 

Calendar week: 29 

Year: 2010 

Software version: 02 

Hardware version: 01 

 

2.4 Module Specific Documentations 

Pay attention to the module specific documentations for installation, parameterizing and programming, witch 
are available in the download area of the Beckhoff homepage http:\\www.beckhoff.com. 
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3 BG2000-0000 - EtherCAT Box protection 
enclosure 

Caution – Risk of injury! 

 
WARNUNG 

Bring the EtherCAT system into a safe, powered down state before starting installation, 
disassembly or wiring of the modules! 

 

3.1 Usage 

The BG2000-0000 protection enclosure has to be mounted over a single EtherCAT Box to fulfill the special 
conditions according to ATEX. 

3.2 Installation 

Put the wires for EtherCAT, power supply and sensors/actuators through the hole of the BG2000-0000 
protection enclosure. 
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Fix the wires for EtherCAT, power supply and sensors/actuators to the EtherCAT Box. 

 

Mount the BG2000-0000 protection enclosure over the EtherCAT Box. 
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4 Basic principles of explosion protection 

4.1 Why explosion protection? 

The basis of an explosion is the presence of all three of the following factors: 
 flammable material in a finely distributed form 
 oxygen 
 and an ignition source  

An explosion can no longer take place if any one of these factors is absent. 

Dealing with gases, dusts, vapors and mists is part of everyday work in many branches of industry, for example 
in the petrochemical industry or in mills. In other areas these flammable materials are produced directly during 
processing. Explosions can occur anywhere there due to the surrounding air and an ignition source. 

Primary and secondary explosion protection measures have been developed in order to prevent explosions 
and the resulting injuries to people and damage to materials and environment. Primary protective measures are 
aimed at maintaining the surrounding atmosphere in a state incapable of explosion, while secondary protective 
measures are intended to prevent the ignition of such an atmosphere. Secondary explosion protection is used 
whenever a danger of explosion cannot be excluded despite primary protection. 

 

Observe the relevant standards and directives! 

 
WARNING 

This chapter serves only as an introduction to “secondary explosion protection” and 
does not claim to be complete. Therefore, knowledge of the contents of this document 
does NOT relieve you from your duty to study all standards and directives relevant to 
the use of electrical equipment in potentially explosive atmospheres. 

 
In the ATEX directive 94/9/EC, the European Community has created the basis for binding uniform property 
requirements with regard to the protection of systems, equipment and components against explosion, which 
apply to use in Europe. The application of the directive 94/9/EC for explosion-protected applications has been 
compulsory in the European Union since 1 July 2003. 

Furthermore, this chapter serves as reference for the decoding of device markings. 
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4.2 Components from Beckhoff 

The marked components from Beckhoff Automation GmbH fulfill the requirements of the ATEX directive 
94/9/EC for the use of equipment as intended in Zone 2 areas at risk of gas explosions. The fundamental 
health and safety requirements are fulfilled by compliance with the following standards: 

 EN 60079-0 Explosive atmosphere – Part 0: Equipment – general requirements 

 EN 60079-15 Explosive atmosphere – Part 15: Equipment protection by type of protection “n” 

4.3 Marking of equipment 

The areas where the equipment may be used, the constructive safety level to which the equipment is certified 
and the material group in which the equipment may be used must be recognizable on the basis of adequate 
marking of the equipment. The following illustration shows the marking of equipment for zone 2. The individual 
elements of the marking are explained in the remainder of this document. 
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4.4 Classification of electrical equipment into protection groups 

The usability of electrical equipment in potentially explosive atmospheres is classified into three groups: 

 

This subdivision is graded in accordance with the properties of the explosive atmosphere in which the 
equipment is used and is based on the minimum ignition current ratio of representative gases. 

 

The lowest classification is group IIA (typical gas: propane) with a high minimum ignition current ratio, while 
elements of the group IIB possess a moderate minimum ignition current ratio. The highest category IIC covers 
highly explosive atmospheres with a low minimum ignition current ratio and offers the maximum protection 
against ignition. 
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4.5 Classification of surrounding atmosphere into zones 

Potentially explosive areas must be classified into zones in which the atmosphere (in the case of potential 
danger) can become explosive. 

 

This classification takes into account the various dangers due to explosive atmospheres according to the 
probabilities and enables the implementation of explosion protection with regard to the boundary conditions for 
safety and economy. 

 

Potentially explosive areas 

Zone 0 

 

 

An atmosphere where a mixture of air and flammable substances in the form of gas, vapor or 
mist is present frequently, continuously or for long periods. 

Zone 1 

 

 

An atmosphere where a mixture of air and flammable substances in the form of gas, vapor or 
mist is likely to occur in normal operation occasionally. 

Zone 2 

 

 

An atmosphere where a mixture of air and flammable substances in the form of gas, vapor or 
mist is not likely to occur in normal operation but, if it does occur, will persist for only a short 
period. 

Zone 20 

 

 

An atmosphere where a cloud of combustible dust in the air is present frequently, 
continuously or for long periods. 

Zone 21 

 

 

An atmosphere where a cloud of combustible dust in the air is likely to occur in normal 
operation occasionally. 

Zone 22 

 

 

An atmosphere where a cloud of combustible dust in the air is not likely to occur in normal 
operation but, if it does occur, will persist for only a short period. 
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4.6 Usability of electrical equipment 

4.6.1 Equipment category 

The use of electrical equipment depends on the protection group and the surrounding atmosphere in which the 
equipment is used. The corresponding equipment categories are listed in the table below. 

 

4.6.2 Types of protection for electrical equipment 

Types of protection are equipment measures that fall under the category of secondary explosion protection, 
since they are intended to prevent the ignition of the explosive atmosphere. Apart from the equipment category, 
the type of protection is also relevant for the determination of the usability. 

There are various types of protection with different protection concepts. This document deals exclusively with 
the type of protection “n” according to EN 60079-15. It defines the operation of electrical equipment in 
potentially explosive atmospheres with the type of protection “n” as follows: 

During normal operation and under defined abnormal conditions, electrical equipment with this type of 
protection is not capable of igniting the surrounding explosive atmosphere. 

 



Safety barriers – cross-zone circuits 
 

14 EtherCAT Box Modules in potentially explosive areas 

4.6.3 Temperature class 

The temperature class is also relevant to the determination of usability. The temperature of a heated surface is 
decisive for classification into the appropriate temperature class. The rule is that the next higher temperature 
class includes all lower classes. 

 

4.7 Safety barriers – cross-zone circuits 

The connection of signal transducers (sensors) from zone 0 and 1 to evaluation units (fieldbus devices) from 
zone 2 is subject to special conditions, which are coarsely outlined here. Only intrinsically safe circuits may be 
used in zones 0 and 1. 

A circuit is considered to be intrinsically safe if neither a spark nor a thermal effect can cause the ignition of a 
certain explosive atmosphere. One of the most important measures when constructing intrinsically safe circuits 
is the safe isolation of all intrinsically safe circuits from non-intrinsically safe circuits. 

If an intrinsically safe circuit from zone 0 or 1 is to be connected to a non-intrinsically safe device in zone 2, the 
circuit must be routed through a safety barrier. This ensures the adequate isolation of intrinsically safe and non-
intrinsically safe circuits. The following illustration shows an exemplary arrangement. 
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5 Appendix 

5.1 Beckhoff Support and Service 

Beckhoff and their partners around the world offer comprehensive support and service, making available fast 
and competent assistance with all questions related to Beckhoff products and system solutions. 

5.1.1 Beckhoff branches and partner companies Beckhoff Support 

Please contact your Beckhoff branch office or partner company for local support and service on Beckhoff 
products! 
The contact addresses for your country can be found in the list of Beckhoff branches and partner companies: 
http:\\www.beckhoff.com. You will also find further documentation for Beckhoff components there. 

5.1.2 Beckhoff company headquarters 

Beckhoff Automation GmbH 
Eiserstr. 5 
33415 Verl 
Germany 

Phone: + 49 (0) 5246/963-0 
Fax:  + 49 (0) 5246/963-198 
E-mail:  info@beckhoff.com 
Web:  http:\\www.beckhoff.com 

Beckhoff Support 
Support offers you comprehensive technical assistance, helping you not only with the application of individual 
Beckhoff products, but also with other, wide-ranging services: 

 support 
 design, programming and commissioning of complex automation systems 
 and extensive training program for Beckhoff system components 

Hotline:  + 49 (0) 5246/963-157 
Fax:  + 49 (0) 5246/963-9157 
E-mail:  support@beckhoff.com 

Beckhoff Service 
The Beckhoff Service Center supports you in all matters of after-sales service: 

 on-site service 
 repair service 
 spare parts service 
 hotline service 

Hotline:  + 49 (0) 5246/963-460 
Fax:  + 49 (0) 5246/963-479 
E-mail:  service@beckhoff.com 


