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Chapter 1 Introduction

Provides a general introduction and describes the
basic concept for an intrinsically safe fieldbus
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1 Introduction

1.1 Goals and Target Groups

PROFIBUS PA is a communication system for decentralized automation systems and field devices
using the special physical layer according to the standard IEC 61158-2, clause 21. This physical layer
is characterised by the term “Manchester Coded and Bus Powered” (MBP, see Figure 1-1) and is
customized to the special requirements of process engineering (e.g., remote powering and intrinsic
safety). In a PROFIBUS PA device it is combined with the PROFIBUS DP-V1 protocol in accordance
with IEC 61158, Parts 2- 6 , Type 3 /S2/, and especially with the “Profile for Process Control Devices”,
Version 3.0 specification (known as “PROFIBUS PA Profile”) it offers the fieldbus solution for the
process industry.

These guidelines supplement the information provided by the standards. They describe, how to
develop and to use devices with a PROFIBUS PA interface. Emphasis has been placed on the special
intrinsically safe characteristics of PROFIBUS PA. In addition, information is provided on the
differences when PROFIBUS PA is used in non-potentially explosive areas.

The guidelines provide the following groups of personnel with useful information:

¢ Developers of fieldbus components: Essential detailed information from model preparation
to testing

¢ Planners: Necessary information on the configuration of a fieldbus network
e Installation technicians: Helpful information on the laying of cables and commissioning
¢ Maintenance personnel: Useful information on working on a running network

PROFIBUS devices with an RS 485 interface, which are also permitted by the standard, are not
discussed in these guidelines, as well as the basics of explosion protection (e.g., types of protection
and classifications). Detailed information on the latter subject can be found in the applicable standards
(e.g., IS3/, /S4/) and related specialized literature. The characteristics of an intrinsically safe RS 485
interface are specified in the Guideline “PROFIBUS RS485-1S” /S6/

This documentation is divided into four chapters.

Chapter 1 Provides a general introduction and describes the basic concept for an intrinsically
safe fieldbus

Chapter 2 Contains the basic requirements and additional notes on the implementation of line
interfaces of remote-powered fieldbus components (e.g., transmitters or bus power
supplies)

Chapter 3 Describes possible network topologies, cabling, grounding concepts, component
selection and component connection. This chapter is directly primarily to system
planners.

Chapter 4 Summarizes the most important terms and documents and contains a list of
addresses of important approval and certification offices

In order to facilitate the understanding of these guidelines a part of the glossary in chapter 4 may be
copied to this introduction:

PROFIBUS PA Physical Layer

Physical Layer according to the standard IEC 61158-2, clause 21 (listed as
“Communication Profile Family CPF 3/2 -Manchester coded, Bus Powered (MBP)” in
IEC 61784, see Figure 1-1)

PROFIBUS PA Profile

Process Automation branch profile according to PROFIBUS specification “Profile for
Process Control devices”, Version 3.0
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PROFIBUS PA Device

Device combining a PROFIBUS PA Physical Layer with the PROFIBUS DP-V1
protocol in accordance with IEC 61158, Parts 2- 6, Type 3 /S2/, and with the
PROFIBUS PA profile 3.0 specification and designed in accordance with these
guidelines.

PROFIBUS PA System

Communication system using PROFIBUS PA devices and satisfying the requirements
of these guidelines.

PROFIBUS Protocol

IEC 61158/61784 DP-VO0...V2
FO**) MBP *)
R§S4§25|s (Fiber MBP-LP
Optics) MBP-IS

) “)

Glass Multi mode Fiber MBP: Manchester Coded Bus Powered
Glass Single mode Fiber MBP-LP: Low Power

PCF Fiber MBP-IS: Intrinsic Safety

Plastic Fiber

Figure 1-1 PROFIBUS Physical Layer family

1.2 Special Requirements of Chemical/Petrochemical Engineering and Other
Process Engineering Applications

PROFIBUS PA is the communications system for process automation. It links decentralized
automation systems and field devices, covering the entire world of general automation for process
automation. At the same time, its transmission technology also meets the special requirements of
process engineering (e.g., chemical and petrochemical engineering):

¢ Uniform application profiles for process automation and full interoperability of different
PROFIBUS PA devices

¢ Power and data provided via the same conductor pair

¢ Use of PROFIBUS in potentially explosive areas in explosion protection class "intrinsic
safety" by using transmission technology in accordance with IEC 61158-2

e Simple coupling of bus segments with different physical layers using segment couplers

Just as PROFIBUS PA can be used outside hazardous areas, it can also be used in potentially
explosive areas with the "intrinsic safety" type of protection (MBP-IS). Planning of the non-intrinsically
safe and intrinsically safe systems follows the same open concept. Field devices can be connected
together to create different topologies and be completely powered by the bus. The devices can be
manipulated and connected or disconnected during running operation within potentially explosive
areas. Devices with higher power requirements can also be powered by separate local power sources
(i.e., local powering).
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1.3 Basis of the Intrinsically Safe PROFIBUS PA / Fieldbus Model

The "i" intrinsically safe type of protection is advantageous for electrical apparatus and electric circuits
which require low current due to their design.

This offers a number of advantages:

e Measurements or calibrations are possible in potentially explosive areas while a device is
energized.

e Development and manufacturing of intrinsically safe devices is economical (i.e., added expense
over the standard model of a device is low in comparison to the cost of other types of protection).

e Intrinsic safety is the only type of protection, which also includes the cables outside the devices in
the explosion protection.

The limited electrical power, which intrinsically safe electric circuits can transmit, and the relatively
complex rules and general conditions which apply to the connection of active and passive devices,
creates certain restrictions. The characteristics of connection lines must also be considered here.
Given today’s technology, it is easy to evaluate intrinsically safe systems that usually consist of only
one active and one passive device. However, an intrinsically safe fieldbus is harder to evaluate since a
large number of devices are connected together.
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AS: Automation System Exi: Intrinsically safe
SiK: Signal coupler F: Field device
SG: Power supply T: Line terminator

Figure 1-2 Typical fieldbus architecture

Figure 1-2 shows a typical fieldbus architecture. The field devices with low power consumption (e.g.,
pressure or temperature transmitters) are powered by a two-wire bus. Signal transmission is also
performed over the bus. The sensors/actuators are located in the field area while the plant-floor
monitoring unit or components and the signal coupler connecting them to the bus are located in the
control room or are to be explosion protected. Intrinsic safety must be ensured by suitable construction
of all devices connected to the bus even when they are not installed in the field.
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