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Quality Information from a Quality Supplier
This publication utilizes Pepperl+Fuchs’ expertise and knowledge to provide a clear insight into technological and applica-
tion issues you may face with a fieldbus installation. It corresponds to our way of working and thinking: combining state-of-
the-art technologies with years of research and innovation to simplify planning, installation and commissioning, operation,
and plant upkeep.

Our promise is to simplify your work processes with fieldbus: You can stay focused on your day-to-day business with a reli-
able FieldConnex® fieldbus infrastructure. It ensures the connection between DCS and instruments, fully digital with igni-
tion protection for any hazardous area. We are driven to provide innovation with proven reliability for process automation
practitioners:

§ FieldConnex is robust, reliable, and the first choice of many well-known end users worldwide.
§ Advanced physical layer diagnostics reach down to spurs, accessories, and instruments; interpret data, and pro-

vide detailed fault analysis. Water ingress and worn-out surge protectors are identified without manual inspection.
§ The High-Power Trunk concept allows long cable runs and high device counts and is now an industry standard.

DART Fieldbus makes the High-Power Trunk intrinsically safe.

If the content of this paper sparks comments or questions, we invite you to contact your Pepperl+Fuchs office or repre-
sentative to get in touch with the experts. We are glad to share our expertise with you for your business success.
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Abstract
Engineering and planning fieldbus segments for process automation sys-
tems is a simple and straight forward task. This Design Guideline lines out
aspects with regards to the planning the electrical installation for all applica-
tions and with particular focus on hazardous areas, both: Divisions and
Zones.
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Abbreviations

Abbreviation Definition

DCS Distributed Control System
FISCO Fieldbus Intrinsically Safe Concept
ITC Industrial tray cable
MBP Manchester code bus powered
PA Process Automation
PELV Protected extra-low voltage
PLTC Power Limited Tray Cable
SELV Separated extra-low voltage
VDE Verband der Elektrotechnik, Elektronik Und Informationstechnik

(German association for electrical, electronic & information technologies)
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This document can only list general guidelines and rules. Local instal-
lation rules, electrical codes, or guidelines may apply. Always refer to
these rules and always be safe in your process plant.

The authors made every effort to provide accurate information. How-
ever, this information is provided “as is” without any explicit or implied
warranty.
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1 Introduction and Purpose
Fieldbus systems in process automation FOUNDATION Fieldbus H1 and
PROFIBUS PA (MBP) as described in IEC 61158-2 provide power and
communication on a single-shielded, twisted-pair cable. They are designed
for application in demanding environments, where long cable runs and
many devices are connected to the same cable. Fieldbus reaches all the
way to the field device with native digital communication, allowing for full
configuration, control, and communication of instruments from the safety of
the control room. The fieldbus infrastructure constitutes the backbone of
your automation system.

This guideline describes and explores design rules applicable to fieldbus in process auto-
mation so that a system integrator or system designer can successfully incorporate a
fieldbus infrastructure into the design of the process automation system. Design rules ap-
ply analogous to any electrical installation. This guideline enables you to design the
fieldbus infrastructure

§ with the right availability and
§ for all plants with and without hazardous area.

The basic design steps are:

§ Specify the environmental conditions
§ For hazardous area choose method of ignition protection
§ Define the max. number of participants per segment for the loop typicals
§ Select instruments and/or define the average current consumption per field device
§ Verify if the cycle time of a fully loaded segment does match the requirements
§ Choose power supply, cable and wiring interfaces
§ Validate cable lengths and bus cycle time

A carefully planned fieldbus segment is the basis for reliable operation. Getting the seg-
ment design right the first time is an important step that will allow significant time savings
during commissioning.

The majority of activities for planning fieldbus infrastructure described in this guideline is be
taken care of with software support with Segment Checker, which is a free tool. Download
at: www.segmentchecker.com. Environmental conditions or fault scenarios can be speci-
fied and are automatically taken into consideration.

Additional rules apply to fieldbus in hazardous areas. One chapter for each area and type
of ignition protection lists applicable standards as reference and general installation rules.
For easy reading, each chapter contains the relevant information for the protection method
described and lists a complete selection of components relevant. After reviewing the infor-
mation provided in chapter 2, Terms and General Design Rules simply flip to the chapter
for the hazardous area applicable to the plant in chapter 4.
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2 Terms and General Design Rules
Simple design rules assist in proper planning of the fieldbus infrastructure.
This chapter briefly explains the terminology specific to fieldbus. It provides
a general overview over rules applicable to fieldbus planning. It then ex-
plains concepts for ignition protection.

2.1 Terminology

A segment is the single circuit with power supply, fieldbus junction boxes, and instruments
connecting the control system to up to 31 instruments. Fieldbus power supplies provide
connection to the DCS and power the segment. The typical topology for a segment is the
trunk-and-spur topology with a main line or homerun cable – the trunk – leading from
the control room into the field. Junction boxes mounted in the field provide connection out-
puts for field instruments and terminators. The junction box is generically called device
coupler. The connection cable leading to the instrument is called a spur, as it is typically
short in comparison to the trunk.

The trunk-and-spur topology has many similarities to topologies
known from multi-core trunk cables leading to a junction box installed
in the field. It is easy to understand, engineer and maintain. Thus this
topology is well accepted among users.

Figure 1: Symbols used in topology diagrams

Instruments can be actors or sensors, analog or digital. The physical layer: power, com-
munication, and connection are identical for all instruments. Figure 1 shows symbols used
in this document and on the datasheets for FieldConnex components. The trunk-and-spur
topology, which is valid for most applications, is shown in Figure 2.

When utilizing fieldbus one power supply and one DCS output card
connect up to 31 instruments, requiring very little cabinet space and
engineering effort. This is particularly of value in brown field applica-
tions where control room space is often limited.
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FieldConnex® advanced diagnostics is a system of hardware modules and software
tools providing detailed diagnostics about the fieldbus infrastructure itself. It supports the
users during commissioning and plant operation. Detailed and easy to understand diag-
nostic information enables the novice and expert user alike to find installation faults with
ease. Advanced diagnostics is a smart replacement for the multimeter. While diagnostic
tools are of little importance during the planning process, they should be evaluated for the
savings potential during commissioning and plant operation.

Figure 2: Trunk-and-spur topology for general purpose and hazardous areas

Ignition protection where required is scalable through the proper selection of power sup-
ply and device coupler. This enables economic solutions for any hazardous area.

Components with hazardous area certification follow design rules with
higher provisions for temperature and load conditions. Thus these
installation components are often chosen by plant designers even for
plants without hazardous environments because of their long service
life.

Live maintenance describes the attribute that it is permissible to work on an electrical cir-
cuit in the hazardous area without legal requirements for permits such as a hot work per-
mit, gas clearance, or other documentation. Company rules and guidelines for general
safety may still apply.

To select components online go to:

www.pepperl-fuchs.com/fieldconnex.

http://www.pepperl-fuchs.com/fieldconnex
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2.2 Design Rules and Selection Criteria

Checking the cable lengths is an additional step required when planning a fieldbus instal-
lation. This is easy to accomplish with Segment Checker, a free software that assists you
in engineering cable lengths based on the devices you choose.

Segment Checker provides selections and specifications for the de-
sign rules described here. Thus after considering the following rules,
the validation of segment design is completely supported by software.

Go to: www.segmentchecker.com.

Segment Design
Because many variables are unknown at an early planning stage, planners design seg-
ments first that fulfill the highest demands or constraints on the fieldbus infrastructure:

§ Longest cable length from the control room into the field
§ Number of instruments for an acceptable bus cycle time
§ Current consumption of field devices planned for use

It is best practice to first engineer the scenario for the highest device count and longest
cable runs including all spares.

Bus Cycle
The bus cycle time of control and monitoring loops influence the overall system respon-
siveness and thus the maximum possible number of devices per segment. There are many
factors influencing bus cycle time that are often determined with software available from
DCS system vendors. For further details consult with the vendor for the DCS system of
your choice.

Loop Typicals
It is beneficial to differentiate between two types of loop typicals. Bus cycle time and num-
ber of instruments per segment can be balanced for best cost efficiency:

1. Control loops with a demand for shorter response time and thus shorter bus cycle
time. Typically, instrumentation for a single control loop is connected to the same
segment. A demand for faster system response based on the bus cycle time may
limit the number of instruments.

2. Monitoring loops where a longer bus cycle is satisfactory enabling more devices
per segment.

Current and Voltage Reserve
The maximum current provided by the power supply determines the maximum number of
field devices, which should include a reserve of 20% and the wiring interfaces. This re-
serve also accounts for design changes that may occur late, e.g. during commissioning,
protecting from significant changes such as adding additional segments.

At least one short-circuit condition should be considered when adding up current consump-
tion. This is due to the fact that live work on field instrumentation is a “normal” mode of op-
eration and will most likely cause intermittent short circuits.

The standard prescribes a minimum voltage of 9 V available at the
field device. Planners typically ask for 10% reserve or minimum of
10 V at every field device.

http://www.segmentchecker.com/
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The maximum voltage of the power supply together with the load current determines maxi-
mum cable runs, due to the voltage drop on the trunk cable. This is influenced by the cable
type, load, and topology.

Device Couplers – Protecting the Trunk
Live work on an instrument in the field almost always causes intermittent short circuits,
which are likely to cause the entire segment to fail. The Segment Protector is a device cou-
pler that features intelligent fault protection at each spur and protects the segment when
live work is performed on a field device. Simple device couplers are used in plants where
live work on the instrument has no consequences on the process such as waste water
treatment plants.

Since current-limiting wiring interfaces may have a non-linear behavior it is recommended
to use a planning tool, where this load characteristic is considered and calculated.

Cable Type – Trunk and Spur lengths
Though multiple cable types are in accordance
with the fieldbus standard, it is highly recom-
mended to utilize cable type “A”, which achieves
the maximum segment length of 1900 m at an
ambient temperature of 25 °C. This is the sum of
the trunk line and all spur lines.

The number of devices connected to a segment
dictates the maximum permitted length of the spur
as shown in Table 1. The number of participants
includes the field instruments and the host sys-
tem. The host system counts two where redun-
dant hosts are used.

Ambient Conditions
The following aspects influence selection of components and enclosures, however without
a specific influence on segment design:

§ Shock/vibration
§ Corrosion ratings/requirements
§ Type of enclosure
§ IP-class and NEMA ratings of enclosures

Ambient temperature is the exception, as high temperatures negatively influence achieva-
ble cable lengths.

Surge Protection
The effects of a lightning strike, even at a distance of 500 m, can endanger electric equip-
ment. A risk analysis based on the location of the plant may require surge protection. Field-
Connex components contain a protective diode that protects against surges with small
amounts of energy. For surges with high power, external protection components permit the
flow of large stray surge current against earth potential and thus protect the fieldbus infra-
structure.

Grounding and Shielding: Installation Rules!
Proper grounding and shielding creates immunity to noise on the segment. Special atten-
tion should be given during planning to choice of grounding and shielding rules for fieldbus,
which must match the grounding and shielding philosophy of the entire plant.

Table 1: Spur cable length by number of
fieldbus participants

Participant count Spur cable length

1-12 120 m
13-14 90 m
15-18 60 m
19-24 30 m
25-32 1 m
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The potential difference between the two leads (+/-) carries the communication signal.
Thus, neither of the two leads should be connected to ground or shield. Installation person-
nel should be trained on the subjects of device connection, grounding and shielding.

While not part of the actual design process for fieldbus systems it is
highly recommended to train installers and technicians on the differ-
ences first-time users may encounter with fieldbus.

2.3 DCS Integration and Field Installation

FieldConnex offers a wide variety of selections such as redundancy, or screw and spring-
clamp terminals. Specifically adapted solutions to DCS systems significantly simplify instal-
lation in the control cabinet and testing.

Housing selections and accessories enable tailoring of device couplers and junction boxes
to your installation needs. Many options are selectable, e.g. cable glands, grounding bars,
face plates, breather drains, terminators or surge protectors. Housing materials include:

§ Aluminum
§ Glass fiber reinforced polyester (GRP)
§ Stainless steel

For the purpose of simplicity and brevity component selection tables in
this guideline list power supplies with generic connectors to DCS sys-
tems and device couplers for DIN mounting rail installation only.

To find the product variants designed for the DCS of your choice and field installation op-
tions for simplified installation, contact Pepperl+Fuchs or go to the FieldConnex product
selector at:

www.pepperl-fuchs.com/fieldconnex

http://www.pepperl-fuchs.com/fieldconnex
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3 Fieldbus in General Industrial Areas
Fieldbus is simple in general industrial areas based on the design criteria
described in chapter 2.2, Design Rules and Selection Criteria. The main
task during planning is to utilize Segment Checker to validate cable lengths.

Since no hazardous materials are present, there are no safety restrictions on the power
supplied to the field devices. Recommended installation practices for optimal bus perfor-
mance can be found in the “Wiring and Installation Guide” published by the Fieldbus Foun-
dation™ or in the “PROFIBUS PA User and Installation Guideline” published by PROFI-
BUS International. Additional installation regulations should be followed according to local
standards such as the NEC or VDE.

Figure 3: Topology for general industrial areas

Selection Example FOUNDATION Fieldbus H1 PROFIBUS PA

Power Supply with
motherboard-based
design

1 x MBHC-FB-4R
8 x HCD2-FBPS-1.500
2 x HD2-DM-A (option)

1 x MBHC-FB-4.GT
4 x HCD2-FBPS-1.500
1 x HD2-GTR-4PA
1 x HD2-DM-A (option)

Power Supply with
all-in-one housing

KLD2-FBPS-1.25.360 KFD2-BR-1.PA.1500

Device Coupler R2-SP-IC*  1) R2-SP-IC*  1)
1) * denotes the number of device connections: 4, 6, 8, 10 or 12
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4 Fieldbus in Hazardous Areas
For hazardous areas the same rules apply as outlined in chapter 2.2, De-
sign Rules and Selection Criteria. Additional requirements must be met for
the purpose of ignition protection. The solutions described here provide the
freedom of the same cable lengths and device counts as in general indus-
trial areas. This chapter describes relevant methods of ignition protection
for Zones and Divisions.

4.1 Overview: Methods of Ignition Protection

Fieldbus in hazardous areas requires an infrastructure with ignition protection. Two protec-
tion methods apply with attributes as shown in Table 2. Each protection method can be
chosen for the segment as a whole, or parts of the segment, i.e. the trunk or the spurs. The
guiding standard is IEC 60079

Table 2: Ignition protection for fieldbus installation

Protection Ignition protection Applied in Attributes

Mechanical Increased safety (Ex e)
Non-sparking (Ex nA)
Flameproof enclosure (Ex d) *)

Zones Protects against unintentional opening of the
circuit. The same as for any electrical
installation, such as lighting fixtures, motors, etc.
Enables long cable runs and high device counts

Explosion proof
Non-incendive wiring

Divisions

Electrical Intrinsic safety (Ex i) Zones and
Divisions

Hot work permitted.
For shorter cable runs.
For any hazardous area

*) Though this is not necessary with FieldConnex components, on occasion flameproof enclosure is applied for junction boxes

Where Standard Operating Procedures (SOPs) require a hot work
permit to be included with the work orders for field personnel, often
mechanical methods of ignition protection are preferred identical for
trunk and spur.

Mechanical ignition protection is defined in IEC 60079-14 and covers the installation,
e.g. cables and connectors. Requirements for mechanical protection are identical for
Zone 1 and Zone 2 installations. The circuit must be protected against unintentional open-
ing that can be caused by:

§ Mechanical damage
§ Chemical influence
§ Corrosion and
§ Temperature

For the fieldbus trunk mechanical protection is very common, enabling the mix and match
of components for general purpose and hazardous locations even on the same cable. Fig-
ure 4 shows typical and common examples.

Intrinsic safety is the electrical form of ignition protection for hazardous areas, both zones
and divisions. One of two models can be chosen that describe electrical values and valida-
tion:
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The Entity model is defined in IEC 60079-11 and NEC 515. It is a method of validating an
installation of intrinsically safe and associated apparatus through the use of intrinsically
safe parameters.

FISCO, the Fieldbus Intrinsically Safe Concept is defined in IEC 60079-11 and -25. It pre-
scribes set safety values for power supplies, cables, device couplers and instruments.
Thus an installation can be validated without calculations. Only one power supply is permit-
ted per segment.

NOTE

Segment Checker verifies segment design based on the selected
components and their power ratings. However you have to take care
of validating ignition protection by other means.

Figure 4: Mix and match of ignition protection is possible even on the same segment

4.2 Live Maintenance on Instruments

To enable work on instruments without hot work permit, the spur and instrument connec-
tion must be installed intrinsically safe (Ex i). However, to fulfill the demands for high de-
vice count and long cable runs, more power is required than technically feasible with intrin-
sic safety.

The high-power trunk concept is the solution to these incompatible demands: The trunk
carries power of up to 31 V and 500 mA requiring means of mechanical ignition protection.

The intrinsic safety barrier is the device coupler installed in the junction box. Depending
on the classification this is a FieldBarrier or Segment Protector (Figure 4). In combination
with the right choice of power supply up to four device couplers can be connected per seg-
ment and enable device connection with intrinsically safe ignition protection.

Installation and maintenance crews benefit from working on field
instruments without requiring a hot work permit during normal
operation.

Engineers can utilize the maximum cable length permitted for fieldbus
and a high device count per segment in any hazardous area.
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4.3 Solutions for Fieldbus Installations

The table shows all established solutions for fieldbus in hazardous areas. To look up your
choice of instrument installation and attributes find the line that describes your installation
requirements and follow the link to the product selector.

Table 3: Solutions of ignition protection for hazardous area

Method of protection In
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ts
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…
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Solutions for Zones
Trunk Ex ec and spurs intrinsically safe Ex ic Zone 2 Zone 2 n

Trunk and spurs Ex ec Zone 2 Zone 2
Trunk Ex ec and spurs Ex eb Zone 1 Zone 2
Trunk and spurs Ex eb Zone 1 Zone 1
Trunk Ex eb and spurs intrinsically safe Ex ia Zone 0 Zone 1 n

Solutions for Divisions
Non-incendive field wiring Div. 2 Div. 2 n

Division 2 wiring Div. 2 Div. 2
FieldBarrier Div. 1 Div. 2 n

FieldBarrier in purged enclosure Div. 1 Div. 1 n

FieldBarrier in explosion-proof enclosure Div. 1 Div. 1 n

NOTE: PROTECTION METHOD EX NL NO LONGER VALID

Protection method Ex nL is based on the now expired standard
IEC 60079-15 edition 3, which is applicable for installations and re-
placement components only. It is no longer applicable for new plants
or upgrades. The Ex nL standard has been replaced by the Ex ic
standard, which guarantees backwards compatibility. All components
rated Ex ic can be applied as direct replacements.



Design Guideline Fieldbus Infrastructure for Process Automation

www.pepperl-fuchs.com 13 / 22

4.4 Devices in Zone 2

4.4.1 Live Maintenance on Spurs Ex ic, High-Power Trunk
This method of protection offers live maintenance at the spur. Work on the trunk requires a
hot work permit. The power supply provides the safe voltage limitation (UO = 24 V) for the
segment at the trunk. Because the current is not limited, live work at the trunk requires a
hot work permit. The most common application is gas group IIC hazardous area.

The Segment Protector provides the safe current limitation enabling intrinsically safe en-
ergy levels at the outputs of the Segment Protector. Live connect and disconnect at the
outputs of the Segment Protector is thus permitted.

This setup supports field devices, certified Ex ic Entity according to IEC 60079-11. The certi-
fied or declared safety values of the field devices have to match the safety values of the com-
bination of fieldbus power supply and Segment Protector.

The host interface must meet the requirements for SELV/PELV. The declaration of con-
formity must state the “passivity of any host interface,” meaning that the host must not be
an active current source. If the host interface is installed in Zone 2, a declaration of con-
formity must be provided.

Figure 5: Live maintenance on spurs Ex ic with high-power trunk

1. Trunk: protected installation according to IEC 60079-14

2. Spurs: intrinsically safe Ex ic according to IEC 60079-11, -14 and -25

3. Instruments: intrinsically safe Ex ic or better according to IEC 60079-11, -14 and -25

Selection Example FOUNDATION Fieldbus H1 PROFIBUS PA

Power Supply with
motherboard-based
design

1 x MBHC-FB-4R
8 x HCD2-FBPS-1.23.500
2 x HD2-DM-A (option)

1 x MBHC-FB-4.GT
4 x HCD2-FBPS-1.23.500
1 x HD2-GTR-4PA
1 x HD2-DM-A (option)

Device Coupler R2-SP-IC*  1) R2-SP-IC*  1)
1) * denotes the number of device connections: 4, 6, 8, 10 or 12
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4.4.2 Hot Work Permit Required, Spurs Ex ec, High-Power Trunk
This application is suitable where live work on the trunk or spur is typically not required,
and a hot work permit for such work is acceptable. The installation requires “mechanical
protection” according to IEC 60079-14.

The power supply can be rated for maximum cable lengths. Any FieldConnex® Segment
Protector works as a device coupler and wiring interface. It can be installed in Zone 2. The
output terminals of the Segment Protector are rated Ex ec.

Instruments are typically Ex d or Ex ec rated and installed in Zone 2. Only mechanical
means of ignition protection apply to the installation.

Figure 6: Hot work permit required, spurs Ex ec, high-power trunk

1. Trunk: protected installation according to IEC 60079-14:2013 ed.5

2. Spurs: protected installation according to IEC 60079-14: 2013 ed.5

3. Any instrument connected with mechanically protected installation

Selection Example FOUNDATION Fieldbus H1 PROFIBUS PA

Power Supply with
motherboard-based
design

1 x MBHC-FB-4R
8 x HCD2-FBPS-1.500
2 x HD2-DM-A (option)

1 x MBHC-FB-4.GT
4 x HCD2-FBPS-1.500
1 x HD2-GTR-4PA
1 x HD2-DM-A (option)

Power Supply with
all-in-one housing

KLD2-FBPS-1.25.360 KFD2-BR-1.PA.1500

Device Coupler R2-SP-IC*  1) R2-SP-IC*  1)
1) * denotes the number of device connections: 4, 6, 8, 10 or 12
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4.5 Devices in Zone 1 and 0

4.5.1 Hot Work Permit Required, Device Coupler in Zone 2
This application is suitable where live work on the trunk or spur is typically not required and
a hot work permit for such work is acceptable. The installation requires “mechanical protec-
tion” according to IEC 60079-14.

The Segment Protector is the device coupler and wiring interface with connectors rated
Ex ec. It can be installed in Zone 2.

Field instruments are rated for Zone 1 installation with connections e.g. rated Ex eb. Only
mechanical means of ignition protection apply to the installation. Electrical work on trunk
and spurs always requires a hot work permit.

Figure 7: Hot work permit required, trunk and spurs Ex ec, device coupler in Zone 2

1. Trunk: protected installation according to IEC 60079-14

2. Spurs: protected installation according to IEC 60079-14

3. Instruments: flameproof Ex d, protected installation

Selection Example FOUNDATION Fieldbus H1 PROFIBUS PA

Power Supply with
motherboard-based
design

1 x MBHC-FB-4R
8 x HCD2-FBPS-1.500
2 x HD2-DM-A (option)

1 x MBHC-FB-4.GT
4 x HCD2-FBPS-1.500
1 x HD2-GTR-4PA
1 x HD2-DM-A (option)

Power Supply with
all-in-one housing

KLD2-FBPS-1.25.360 KFD2-BR-1.PA.1500

Device Coupler R2-SP-IC*  1) R2-SP-IC*  1)
1) * denotes the number of device connections: 4, 6, 8, 10 or 12
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4.5.2 Hot Work Permit Required, Device Coupler in Zone 1
This application is suitable where live work on the trunk or spur is typically not required and
a hot work permit is acceptable. All installations require mechanical protection according to
IEC 60079-14. The power supply can be rated for maximum cable lengths.

The Segment Protector is the device coupler and wiring interface with connectors rated
Ex eb. It can be installed in Zone 1.

Field instruments are rated for Zone 1 installation with connections e.g. rated Ex eb. Only
mechanical means of ignition protection apply to the installation. Electrical work on trunk
and spurs always requires a hot work permit.

Figure 8: Hot work permit required, trunk and spurs Ex d, device coupler in Zone 1

1. Trunk: protected installation according to IEC 60079-14

2. Spurs: protected installation according to IEC 60079-14

3. Instruments: flameproof Ex d, protected installation

Selection Example FOUNDATION Fieldbus H1 PROFIBUS PA

Power Supply with
motherboard-based
design

1 x MBHC-FB-4R
8 x HCD2-FBPS-1.500
2 x HD2-DM-A (option)

1 x MBHC-FB-4.GT
4 x HCD2-FBPS-1.500
1 x HD2-GTR-4PA
1 x HD2-DM-A (option)

Power Supply with
all-in-one housing

KLD2-FBPS-1.25.360 KFD2-BR-1.PA.1500

Device Coupler R-SP-E12 R-SP-E12
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4.5.3 Live Maintenance on Spurs Ex ia, High-Power Trunk
The High-Power Trunk Concept combines the benefits of intrinsic safety at the spur level
with long cable runs and high device counts. This concept allows a flexible segment de-
sign. It offers a choice of validating intrinsic safety per spur according to IEC 60079-11 for
intrinsic safety with Entity or FISCO parameters

The trunk connections are equipped with terminals rated Ex e (increased safety). The trunk
requires installation with “increased mechanical protection” according to IEC 60079-14.
Electrical work on the trunk requires a hot work permit.

The FieldBarrier is the device coupler and wiring interface. It can be installed in Zone 1.
The outputs of the FieldBarrier are intrinsically safe (Ex ia).

Instruments can be rated Ex ia for Zone 0 or 1 or Ex ib for Zone 1 according to Entity and
FISCO. Electrical work is permitted at the instrument and the spur without a hot work per-
mit.

Figure 9: Live maintenance on spurs Ex ia, high-power trunk

1. Trunk: protected installation according to IEC 60079-14 in Zone 1

2. Spurs: one device per output FISCO or Entity: Ex ia IIC; intrinsically safe according
to IEC 60079-11

3. Instruments: rated Ex ia for Zone 0 or 1 or Ex ib for Zone 1 according to Entity and
FISCO

Selection Example FOUNDATION Fieldbus H1 PROFIBUS PA

Power Supply with
motherboard-based
design

1 x MBHC-FB-4R
8 x HCD2-FBPS-1.500
2 x HD2-DM-A (option)

1 x MBHC-FB-4.GT
4 x HCD2-FBPS-1.500
1 x HD2-GTR-4PA
1 x HD2-DM-A (option)

Power Supply with
all-in-one housing

KLD2-FBPS-1.25.360 KFD2-BR-1.PA.1500

Device Coupler R4D0-FB-IA*.0  1) R4D0-FB-IA*.0  1)
1) * denotes the number of device connections: 8, 10 or 12
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4.6 Devices in Class I, Division 2

4.6.1 Non-Incendive Field Wiring
This application is suitable for live maintenance of spur connections in a Division 2 hazard-
ous area. Utilizing the non-incendive Entity Concept as defined by the NEC500 allows de-
vices with published Entity parameters to be coupled in a Division 2 area. These devices
may be intrinsically safe devices or non-incendive field wiring devices.

The fieldbus junction box becomes the associated non-incendive field wiring apparatus
and limits the voltage (Voc), provided by the fieldbus power supply (Vout), and current to
the field device. Live maintenance is allowed as long as the field device also known as the
non-incendive field wiring apparatus or intrinsically safe device has a maximum Entity volt-
age (Vmax) greater than the voltage provided by the power supply:

Vmax ≥ Voc = Vout

Figure 10: Non-incendive field wiring

1. Trunk: Division 2 wiring methods as defined in NEC501, which relates to
mechanical protections

2. Spurs: wiring in accordance with NEC501.10(3), which relates to standard wiring
practices

3. Instruments: manufacturer control drawing defines the installation

Selection Example FOUNDATION Fieldbus H1 PROFIBUS PA

Power Supply with
motherboard-based
design

1 x MBHC-FB-4R
8 x HCD2-FBPS-1.500
2 x HD2-DM-A (option)

1 x MBHC-FB-4.GT
4 x HCD2-FBPS-1.500
1 x HD2-GTR-4PA
1 x HD2-DM-A (option)

Power Supply with
all-in-one housing

KLD2-FBPS-1.25.360 KFD2-BR-1.PA.1500

Device Coupler R2-SP-IC*  1) R2-SP-IC*  1)
1) * denotes the number of device connections: 4, 6, 8, 10 or 12



Design Guideline Fieldbus Infrastructure for Process Automation

www.pepperl-fuchs.com 19 / 22

4.6.2 Division 2 Wiring
Many fieldbus applications require the couplers and field devices to be installed in a Divi-
sion 2 area. Using Division 2 certified field devices along with a FieldConnex® Segment
Protector accommodates this application, but live maintenance is not allowed. A hot work
permit must be obtained to ensure no hazardous materials are present.

Figure 11: Division 2 wiring

1. Trunk: Division 2 wiring methods as defined in NEC501, which relates to
mechanical protections

2. Spurs: Division 2 wiring methods as defined in NEC501, which relates to
mechanical protections

3. Instruments: manufacturer control drawing defines the installation

Selection Example FOUNDATION Fieldbus H1 PROFIBUS PA

Power Supply with
motherboard-based
design

1 x MBHC-FB-4R
8 x HCD2-FBPS-1.500
2 x HD2-DM-A (option)

1 x MBHC-FB-4.GT
4 x HCD2-FBPS-1.500
1 x HD2-GTR-4PA
1 x HD2-DM-A (option)

Power Supply with
all-in-one housing

KLD2-FBPS-1.25.360 KFD2-BR-1.PA.1500

Device Coupler R2-SP-IC*  1) R2-SP-IC*  1)
1) * denotes the number of device connections: 4, 6, 8, 10 or 12
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4.7 Devices in Class I, Division 1

Division 1 applications using the FieldConnex® High-Power Trunk Concept all revolve
around using the FieldConnex® FieldBarrier device coupler. The FieldBarrier provides in-
trinsically safe outputs for wiring to Entity/FISCO rated field devices in a Division 1 area.

4.7.1 Class I, Division 2 Mounted FieldBarrier
The FieldBarrier is certified for Division 2 mounting with outputs extending into the Divi-
sion 1 area. Field devices connected in this scenario are intrinsically safe certified devices
with Entity or FISCO parameters.

Wiring for the trunk follows Division 2 wiring methods as defined in NEC501, which relates
to mechanical protections. Spur wiring is in accordance with NEC504 and refers to intrinsi-
cally safe wiring practices.

Figure 12: Class I, Division 2 mounted FieldBarrier

1. Trunk: Division 2 wiring method for high-power trunk per NEC: PLTC or ITC
cable/wire tray, armored cable, or conduit

2. Spurs: intrinsically safe wiring according to NEC504

3. Instruments: intrinsically safe instruments with Entity or FISCO parameters

Selection Example FOUNDATION Fieldbus H1 PROFIBUS PA

Power Supply with
motherboard-based
design

1 x MBHC-FB-4R
8 x HCD2-FBPS-1.500
2 x HD2-DM-A (option)

1 x MBHC-FB-4.GT
4 x HCD2-FBPS-1.500
1 x HD2-GTR-4PA
1 x HD2-DM-A (option)

Power Supply with
all-in-one housing

KLD2-FBPS-1.25.360 KFD2-BR-1.PA.1500

Device Coupler R4D0-FB-IA*.0  1) R4D0-FB-IA*.0  1)
1) * denotes the number of device connections: 8, 10 or 12
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4.7.2 Class I, Division 1 Mounted FieldBarrier in Purged Enclosure
The FieldBarrier is certified for Division 2 mounting with outputs extending into the Divi-
sion 1 area. Some applications require the FieldBarrier to be mounted in a Division 1 area,
which can be realized by using a purged and pressurized enclosure. The certified purge
system reduces the hazardous area classification inside the enclosure to Division 2, where
the FieldBarrier can be mounted. Field devices connected in this scenario are intrinsically
safe certified devices with Entity or FISCO parameters.

Wiring for the trunk follows Division 1 wiring methods, as defined in the NEC501.15, which
describes explosion-proof conduit connections. Spur wiring is in accordance with NEC504
and refers to intrinsically safe wiring practices. Rules for the purge and pressurization sys-
tem can be found in NFPA496.

Figure 13: Class I, Division 1 mounted FieldBarrier in purged enclosure

1. Trunk: explosion-proof conduit with poured seals

2. FieldBarrier in purged enclosure

3. Spurs: intrinsically safe wiring according to NEC504

4. Instruments: intrinsically safe instruments (live work permitted)

Selection Example FOUNDATION Fieldbus H1 PROFIBUS PA

Power Supply with
motherboard-based
design

1 x MBHC-FB-4R
8 x HCD2-FBPS-1.500
2 x HD2-DM-A (option)

1 x MBHC-FB-4.GT
4 x HCD2-FBPS-1.500
1 x HD2-GTR-4PA
1 x HD2-DM-A (option)

Power Supply with
all-in-one housing

KLD2-FBPS-1.25.360 KFD2-BR-1.PA.1500

Device Coupler R4D0-FB-IA*.0  1) R4D0-FB-IA*.0  1)
1) * denotes the number of device connections: 8, 10 or 12
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4.7.3 Class I, Division 1 Mounted FieldBarrier in Explosion-Proof Enclosure
The FieldBarrier is certified for Division 2 mounting with outputs extending into the Divi-
sion 1 area. Some applications require the FieldBarrier to be mounted in a Division 1 area,
which is possible using an explosion-proof enclosure. The explosion-proof enclosure con-
tains any explosion of hazardous materials. Field devices connected in this scenario are
intrinsically safe certified devices with Entity or FISCO parameters.

Wiring for the trunk follows Division 1 wiring methods as defined in NEC501.15, which de-
scribes explosion-proof conduit connections. Spur wiring is in accordance with NEC504
and refers to intrinsically safe wiring practices.

Figure 14: Class I, Division 1 mounted FieldBarrier in explosion-proof enclosure

1. Trunk: explosion-proof conduit with poured seals

2. FieldBarrier in explosion-proof enclosure

3. Spurs: intrinsically safe wiring according to NEC504; explosion-proof seals are
required within 18“ of the enclosure

4. Instruments: intrinsically safe instruments

Selection Example FOUNDATION Fieldbus H1 PROFIBUS PA

Power Supply with
motherboard-based
design

1 x MBHC-FB-4R
8 x HCD2-FBPS-1.500
2 x HD2-DM-A (option)

1 x MBHC-FB-4.GT
4 x HCD2-FBPS-1.500
1 x HD2-GTR-4PA
1 x HD2-DM-A (option)

Power Supply with
all-in-one housing

KLD2-FBPS-1.25.360 KFD2-BR-1.PA.1500

Device Coupler R4D0-FB-IA*.0  1) R4D0-FB-IA*.0  1)
1) * denotes the number of device connections: 8, 10 or 12
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