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Preface

FOUNDATION " Fieldbus
System Engineering Guidelines

(AG-181) Revision 3.1

This preface, as well as all footnotes and annexes, is included for informational purposes and
is not part of AG-181.

This document has been prepared under the direction of the End User Advisory Council
(EUAC) of the Fieldbus Foundation. To be of real value, it should not be static but subject to
periodic review. Toward this end, the foundation welcomes all comments and criticisms and
asks that they be addressed to:

Fieldbus Foundation
9005 Mountain Ridge Drive
Bowie Building - Suite 200
Austin, Texas 78759-5316 USA
Tel: 512.794.8890
Fax 512.794.8893
E-mail: marketing@fieldbus.org
Visit our Worldwide Web Site:
www.fieldbus.org

This document in its present revision, and at time of publication, recognizes that High Speed
Ethernet (HSE) products are available from the Fieldbus Foundation and its members.
Although HSE implementation is currently not widespread, guidelines for installation and use
are provided. The protocol for FOUNDATION™ Fieldbus for Safety Instrumented Functions (FF-
SIF) has been approved by TUV and its implementation has been successfully demonstrated.
Commercial products for installations are not yet available, but practical pilot installations are
being commissioned and planned. Preliminary guidelines for design and implementation are
included in this revision. A future revision of this document will incorporate further guidelines
for the design, installation and implementation of FOUNDATION Fieldbus for Safety
Instrumented Functions.

The use of specific vendors/manufacturers in this document does not entail implicit
endorsement of the product over other similar products by the authors or the Fieldbus
Foundation. Individuals using this document are encouraged to seek out equivalent function
equipment from other sources of which the authors may be unaware. To assist in our efforts to
make this document as relevant as possible, should such equipment be known to a user of this
document, please forward that information to the address given above.
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Revision Memo

REVISION 1.0 - DECEMBER 2003

Addition of Saudi Aramco contributors to preface
Renumber 1.3.3 t0 1.3.2

Renumber 4.4.3 10 4.4.2

Reference in Section 8.6.2 changed from 6.5.2 t0 6.7.2

REVISION 2.0 — AUGUST 2004

Add abbreviation MOV — Motor Operated Valve to abbreviations list.

Section 2.2.9 Addition of reference to AG-163

Section 2.3.5 Correct IAONA URL from http://www.iaona-eu-com to www.iaona.org

Section 5.2.7 Statement of power conditioner isolation

Section 6.3.5 Change to 8/20uS, not 8/20S

Section 6.5 & 6.6 Rewritten

Section 6.7 Addition of Section on FNICO. Renumber balance of Section 6

Section 7.3.3 Correction SM Timer default settings were 2440000 (76.25 seconds) changed to 1440000
(45 seconds)

Table title changes “Network/Segment Checkout Form” and “Fieldbus Cable Checkout Form”

Update noise levels to <75 mV and lowest signal level to 150 mV in “Network/Segment Checkout Form”

REVISION 3.0 - JANUARY 2010

General revision

Combined Sections 1, 2 and 3

Combined items from other documents

Restructure sections to emulate a project development
Added Project Requirements Section

Added FOUNDATION Fieldbus for Safety Instrumented Functions
Revised Host System Requirements

Revised Software Configuration Guidelines

Revised Field Device Requirements

Revised Ancillary Device Requirements

Revised Fieldbus Network/Segment Design Guidelines
Revised Factory Acceptance Test Procedures

Revised Site Installation Guidelines

Revised Documentation Requirements

Added Appendices

REVISION 3.1 — March 2010
Incorporated comments

Changed order of Sections 8 and 9
Added and revised order of Appendices
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Caution

The use of this guide may involve hazardous materials, operations or equipment. The guide
cannot anticipate all possible applications or address all possible safety issues associated with
use in hazardous conditions. The user of this guide must exercise sound professional
judgment concerning its use and applicability under the user’s particular circumstances and
according to their established corporate policies and procedures. The user must also consider
the applicability of any governmental regulatory limitations and established safety and health
practices before implementing this standard.

Disclaimer of Warranties

This document is informative only and is provided on an “as is” basis only. The document may
be subject to future additions, modifications or corrections without notice. The Fieldbus
Foundation disclaims all warranties of any kind, express or implied, including any warranty of
merchantability or fitness for a particular purpose, for this document. IN NO EVENT WILL THE
FIELDBUS FOUNDATION BE RESPONSIBLE FOR ANY LOSS OR DAMAGE ARISING OUT
OF OR RESULTING FROM ANY DEFECT, ERROR OR OMISSION IN THIS DOCUMENT OR
FROM ANYONE’S USE OR RELIANCE ON THIS DOCUMENT.
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How To Use This Document

This document reflects standard industry practices for the application FOUNDATION fieldbus H1
and High Speed Ethernet (HSE) projects at time of publication. As this is a “living document,” it
will be maintained and updated periodically to reflect changes in the technology including the
further adoption and application of HSE and the further use of FOUNDATION Fieldbus for Safety
Instrumented Functions.

The authors recognize that each facility planning to or installing a FOUNDATION fieldbus project
may not wish to adhere to all the recommendations as reflected in this guideline. Towards that
end, the End User Advisory Council recommends that rather than change this document,
which has several cross-references, users instead prepare a forward clearly identifying those
sections to be modified or applied in a different way. An example of this follows:

“XYZ Company applies Section 7.3.3 to provide additional grounding protection for field
devices."

Recommended changes, additions or suggestions should be forwarded via e-mail to:
euac@fieldbus.org
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1.0 INTRODUCTION

1.1 Contents

The FOUNDATION Fieldbus Engineering Guideline is separated into sections. The following is
an explanation of the intent of each chapter:

Section 01 — Introduction

The purpose and scope of the FOUNDATION Fieldbus Engineering Guidelines, references used
to compile FOUNDATION Fieldbus Engineering Guidelines and terms used specifically with
FOUNDATION fieldbus technology.

Section 02 — FOUNDATION Fieldbus Project Requirements
Guidelines for implementing FOUNDATION fieldbus projects.

Section 03 — FOUNDATION Fieldbus Host System Requirements
Functional requirements of the Host system when used to implement FOUNDATION fieldbus
technology.

Section 04 — Software Configuration Guidelines

Information, explanations and guidelines for use when configuring control system software for
use in a strategy that incorporates FOUNDATION fieldbus. Items covered include control module
configuration, function block implementation, condition-based monitoring software
configuration, and alarm management and configuration.

Section 05 — Field Device Requirements
Functional requirements of the field devices when used to implement FOUNDATION fieldbus
technology.

Section 06 — Segment Component Requirements

Functional requirements of the ancillary components such as bulk power supplies, power
conditioners, Fieldbus power supplies, wire, etc., for use with FOUNDATION fieldbus technology
implementation.

Section 07 — Fieldbus Network/Segment Design Guidelines

Information, explanations and guidelines for use when designing FOUNDATION fieldbus
networks/segments, including wiring design. This document will supersede AG-140 Wiring and
Installation Application Guide as well as AG-163 Intrinsically Safe Systems.

Section 08 — Site Installation Guidelines

Information and procedures for use when installing fieldbus networks/segments. This section
also specifies the procedures required to check out a FOUNDATION fieldbus system, as well as
identifying required tools for use in installing and maintaining FOUNDATION equipment.
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Section 09 —Acceptance Test Requirements

Tasks and functions required to perform Device Integration Testing, Factory Acceptance
Testing, Site Acceptance Testing and Segment Testing/Commissioning of a control system
utilizing FOUNDATION fieldbus technology.

Section 10 — FOUNDATION Fieldbus Documentation Requirements

Required documentation for use when designing and maintaining FOUNDATION fieldbus
technology. Documentation such as control philosophy, P&IDs and instrument location
drawings is covered in this chapter

Appendix 1 Host Interoperability Support Test

Appendix 2 Cable Characteristics

Appendix 3 Shielding Methods

Appendix 4 Risk Management

Appendix 5 Fieldbus Segment Testing Documentation
Appendix 6 FOUNDATION Fieldbus Segment and Loop Drawings
Appendix 7 Maintenance Graphics

Appendix 8 Acceptance Testing Procedures

1.2 Purpose

The FOUNDATION Fieldbus System Engineering Guideline is intended to compliment the
principal’s instrument specifications. It details how fieldbus devices are specified, installed,
configured, commissioned, which are different than conventional analog or "smart"
instruments.

This Engineering Guideline addresses the implementation of FOUNDATION fieldbus only. Other
fieldbus technologies exist that may be integrated into the basic process control system, if the
engineering design requires. FOUNDATION fieldbus is primarily used to replace the traditional
analog input/output signal types. FOUNDATION fieldbus technology is chartered by the Fieldbus
Foundation.

1.3 Scope

This document will provide the definition of the design, specification, installation, configuration,
commissioning for a FOUNDATION fieldbus-based control systems. A second Application Guide
will be developed to define the Operation, Maintenance, and Asset Management of
FOUNDATION fieldbus-based control systems.
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This guideline will only discuss the voltage mode (parallel coupling) medium attachment unit,
as defined in ISA 50.02 and IEC 61158, operating at a signal speed of 31.25 k/bits per second
(i.e., H1).

FOUNDATION fieldbus systems include instruments and hosts that cover all applications and
aspects of instrumentation and control. Therefore, it is intended that all FOUNDATION
instrumentation and control system standards apply to FOUNDATION fieldbus systems, except
as noted herein.

This revision of the specification does not yet provide specific, recommended practices for the
installation and use of FOUNDATION Fieldbus for Safety Instrumented Functions (FF-SIF), since
actual installations are not yet fully implemented. Preliminary discussions of some of the
requirements and potential practices are provided.

Subject to the disclaimer at the front of this document, this Engineering Guideline applies to
end-users, contractors and control system vendors.

1.3.1 General

FOUNDATION fieldbus creates an Automation Infrastructure by using an all-digital, two-way
multi-drop communications link among intelligent smart field devices and automation systems.
FOUNDATION fieldbus is the Local Area Network (LAN) for instruments used in process
automation with built-in capability to distribute the control application across the network.

1.3.2 Project Consideration

As with any new project, it is critical that the right skill sets be brought forth for the project. The
same is true for a fieldbus project. Experience has shown that training of all members of the
project team, engineers, maintenance personnel, and operations staff is critical to the project
success. This training should be provided at the “front end” of the project to minimize rework
and through different stages of the project as project members come on board, in order to
benefit from information gained through “experience.”

Bringing in the right consultants at key junctures in the project to review and advise on the next
steps is also often a prudent investment.

1.4 References
1.4.1 FOUNDATION Fieldbus Specifications

1.4.1.1 FF-569 Host Interoperability Support Test Profile and Procedures
1.4.1.2 FF-831 Fieldbus Power Supply Test Specification

1.4.1.3 FF-844 H1 Cable Test Specification

1414 FF-846 Device Coupler Test Specification

1415 FF- 912 Field Diagnostic Profile

1.4.2 Industry Codes and Standards
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1.4.2.1 IEC 61158-1:Introductory Guide

1.4.2.2 IEC 61158-2: Physical Layer Specification and Service Definition
1.4.2.3 IEC 61158-3:Data Link Layer (DLL) Service Definition

14.24 IEC 61158-4:Data Link Layer (DLL) Protocol Specification
1.4.2.5 IEC 61158-5: Application Layer Service Specification

1.4.2.6 IEC 61158-6: Application Layer Protocol Specification

1.4.2.7 IEC 61158-7: System Management

1.4.2.8 IEC 61158-8: Conformance Testing

1.4.2.9CEI/IEC 61508: Functional Safety of Electrical/Programmable
Electronic Safety-Related Systems

1.4.2.10 CEI/IEC 61511: Functional Safety — Safety Instrumented Systems for the
Process Industry Sector

1.4.2.11 NAMUR NE91: Requirements for Online Plant Asset Management System

1.4.2.12 NAMUR NE107: Self-monitoring and Diagnosis of Field Devices

Note that the parts dealing with the DDL and the Application Layer contain parallel sections for
eight different protocols, including FOUNDATION fieldbus.

De facto standards are available from the Fieldbus Foundation that will comply with and be
compatible with the IEC 61158 suite of standards.

1.4.3 Other References
For further references, visit the Fieldbus Foundation website (www.fieldbus.org) and navigate
to the “End User Resources” section.

1.5 Definitions

1.5.1 General Definitions
The definitions below shall be included if the words defined are used in the Code of Practice.

The contractor is the party that carries out all or part of the design, engineering, procurement,
construction, commissioning or management of a project, or operation or maintenance of a
facility.

The manufacturer/supplier is the party that manufactures or supplies equipment and services
to perform the duties specified by the contractor.

The principal is the party that initiates the project and ultimately pays for its design and
construction. The principal will generally specify the technical requirements. The principal may
also include an agent or consultant authorized to act for, and on behalf of, the principal. The
principal may undertake all or part of the duties of the contractor.
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The words shall/must/will indicate a mandatory requirement.

The word should indicates an acceptable recommended course of action or feature based on
past project implementations.

The words may/can indicate one acceptable course of action.

1.5.2 FOUNDATION Fieldbus Definitions

The following represent definitions of terms commonly encountered in the use and application
of FOUNDATION technology. A comprehensive list of definitions related to FOUNDATION fieldbus
can be found on the Fieldbus Foundation web site at http://www.fieldbus.org.

A

Acyclic Period

That portion of the communication cycle time, during which information other than
Publish/Subscribe data is transmitted. Typical information transmitted during this time includes
Alarms/Events, Maintenance/ Diagnostic information, Program invocations,
Permissives/Interlocks, Display information, Trend Information and Configuration.

Application Layer
A layer in the communication stack containing the object dictionary.

Automation System

A process automation, control, and diagnostic system composed of distinct modules. These
modules may be physically and functionally distributed over the plant area. The automation
system contains all the modules and associated software required to accomplish the regulatory
control and monitoring of a process plant. This definition of automation system excludes field
instruments, remote terminal units, auxiliary systems and management information systems.

Auto Sense
Capability by the system to automatically detect and recognize any hardware upon addition to
or removal from the system without any user intervention.

Auxiliary System
A control and/or monitoring system that is stand-alone, performs a specialized task, and
communicates with the automation system.

B

Basic Device
A Basic Device is any device not having the capability to control communications on an H1
fieldbus segment.

Brick
See Device Coupler
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Bus
A H1 FOUNDATION fieldbus cable between a Host and field devices connected to multiple
segments, sometimes through the use of repeaters.

C

Capabilities File

A Capabilities File describes the communication objects in a fieldbus device. A configuration
device can use Device Description (DD) Files and Capabilities Files to configure a fieldbus
system without having the fieldbus devices online.

Common File Format (CFF) File
An ASCII text file used by the host to know the device detailed fieldbus capabilities without
requiring the actual device. This file format is used for Capabilities and Value files.

Communications Stack

Layered software supporting communication between devices. A Communications Stack is
device communications software, which provides encoding and decoding of User Layer
messages, deterministic control of message transmission, and message transfer.

Configurable

The capability to select and connect standard hardware modules to create a system; or the
capability to change functionality or sizing of software functions by changing parameters
without having to modify or regenerate software.

Configuration
The physical installation of hardware modules to satisfy system requirements; or the selection
of software options to satisfy system requirements.

Connector
A Connector is a coupling device used to connect the wire medium to a fieldbus device or to
another segment of wire.

Console

A collection of one or more workstations and associated equipment such as printers and
communications devices used by an individual to interact with the automation system and
perform other functions.

Control Loop
A Control Loop is a group of Function Blocks (FBs) that execute at a specified rate within a
FOUNDATION fieldbus device or distributed across the fieldbus network.

Cycle
The scanning of inputs, execution of algorithms and transmission of output values to devices.
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D

Data Link Layer (DLL)

The Data Link Layer (DLL) controls transmission of messages onto the fieldbus, and manages
access to the fieldbus through the Link Active Scheduler (LAS). The DLL used by FOUNDATION
fieldbus is defined in IEC 61158. It includes Publisher/Subscriber, Client/Server and
Source/Sink services.

Deterministic

Ability to measure the maximum worst-case delay in delivery of a message between any two
nodes in a network. Any network protocol that depends on random delays to resolve
mastership is nondeterministic.

Device Coupler
A device coupler is a physical interface between a trunk and spur, and a device.

Device Description (DD)

A Device Description (DD) provides an extended description of each object in the Virtual Field
Device (VFD), and includes information needed for a control system or host to understand the
meaning of data in the VFD.

Discrete Control
Control where inputs, algorithms, and outputs are based on logical (yes or no) values. In the
case of FOUNDATION fieldbus, discrete includes any integer operation between 0-255.

DI
Discrete Input — the signal is from the field device to the Host system.

DO
Discrete Output — the signal is generated by the Host system and transmitted to a field device.

E

EDDL
Electronic Device Description Language (see www.eddl.org)

Ethernet

Physical and data link layer defined by IEEE 802 standards used by HSE FOUNDATION
fieldbus.

F

Factory Acceptance Test (FAT)
The final test at the vendor's facility of the integrated system being purchased.
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Fieldbus

A Fieldbus is a digital, two-way, multi-drop communication link among intelligent measurement
and control devices. It serves as a Local Area Network (LAN) for advanced process control,
remote input/output and high-speed factory automation applications.

Fieldbus Access Sublayer (FAS)
The Fieldbus Access Sublayer (FAS) maps the Fieldbus Message Specification (FMS) onto
the Data Link Layer (DLL).

Fieldbus Messaging Specification (FMS)

The Fieldbus Messaging Specification (FMS) contains definitions of Application Layer services
in FOUNDATION fieldbus. The FMS specifies services and message formats for accessing
Function Block (FB) parameters, as well as Object Dictionary (OD) descriptions for those
parameters defined in the Virtual Field Device (VFD).

Commentary:

Network Management (NM) permits FOUNDATION fieldbus Network Manager (NMgr) entities to
conduct management operations over the network using Network Management Agents (NMAs).
Each NMA is responsible for managing the communications within a device. The NMgr and
NMA communicate through use of the FMS and Virtual Communications Relationship (VCR).

FISCO
Fieldbus Intrinsic Safe COncept. Allows more power to an IS segment for approved FISCO
devices, allowing for more devices per IS segment.

Commentary:
FISCO eliminates the requirement of calculating entity parameters of capacitance and
inductance when designing networks.

Flexible Function Block (FFB)

A Flexible Function Block (FFB) is similar to a Standard FB, except that an application-specific
algorithm created by a programming tool determines the function of the block, the order and
definition of the block parameters, and the time required to execute the block. Flexible
Function Blocks (FFBs) are typically used for control of discrete processes and for hybrid
(batch) processes. A Programmable Logic Controller (PLC) can be modeled as a Flexible
Function Block device.

FNICO
Fieldbus Non-Incendive COncept. Allows more power to a fieldbus segment in a Zone 2 Area,
thus enablling more devices per segment than is possible with a FISCO solution.

G

Gateway
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Translates another protocol to FOUNDATION fieldbus or vice versa, for example HART to
FOUNDATION fieldbus or Modbus to FOUNDATION fieldbus.

H

HA1
H1 is a term used to describe a FOUNDATION fieldbus network operating at 31.25 kbit/second.

H1 Field Device
An H1 Field Device is a fieldbus device connected directly to an H1 FOUNDATION fieldbus.
Typical H1 Field Devices are valves and transmitters.

H1 Repeater

An H1 Repeater is an active, bus-powered or non-bus-powered device used to extend the
range over which signals can be correctly transmitted and received for a given medium. A
maximum of four Repeaters and/or active Couplers can be used between any two devices on
an H1 FOUNDATION fieldbus network. Repeaters connect segments together to form larger
networks.

High Speed Ethernet (HSE)

High Speed Ethernet (HSE) is the Fieldbus Foundation's high-speed control network running
Ethernet and IP. FOUNDATION HSE can have the same function blocks as H1 and will be the
technology of the wireless backhaul network.

HIST
Host Interoperability Support Test Profiles and Procedures performed by the Fieldbus
Foundation to test host conformance to the FOUNDATION fieldbus specifications.

HOST
Control system that has FOUNDATION Fieldbus capabilities to configure and operate
FOUNDATION fieldbus segments. There are several classes of Host systems:

Class | Integrated Host | Primary, on process Host that manages the communication and application
61 configuration of all devices on a network.

Class Visitor Host Temporary, on process Host with limited access to device parameterization.
62

Class Bench Host Primary, off process Host for configuration and setup of a non-commissioned
63 Device

Class Bench host Primary, off process Host with limited access to device parameterization of an off-
64 line, commissioned device.

Class Safety (PRELIMINARY) Primary, on-process Host that manages the communication and
71 Integrated Host | application configuration of all safety and control & monitoring devices on a network.
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HSE Field Device

An HSE Field Device is a FOUNDATION fieldbus device connected directly to High Speed
Ethernet (HSE). Typical HSE Field Devices are HSE Linking Devices, HSE Field Devices
running Function Blocks (FBs), and Host Computers.

HSE Linking Device
An HSE Linking Device is a device used to interconnect FOUNDATION fieldbus H1 fieldbus
networks/segments to High Speed Ethernet (HSE) to create a larger system.

HSE Switch

An HSE Switch is standard Ethernet equipment used to interconnect multiple High Speed
Ethernet (HSE) devices such as HSE Linking Devices and HSE Field Devices to form a larger
HSE network.

Input/Output (1/0) Subsystem Interface
An Input/Output (I/O) Subsystem Interface is a device used to connect other types of
communications protocols to a fieldbus segment or segments. Refer also to Gateway.

Interchangeability

Interchangeability is the capability to substitute a device from one manufacturer with that of
another manufacturer on a fieldbus network without loss of functionality or degree of
integration.

Instantiable

The ability of Function Blocks (FBs) to create multiple tagged FBs of different types from a
library as required by the application. Quantity per device is restricted by device memory and
other resources.

Interoperability
Interoperability is the capability for a device from one manufacturer to interact with that of
another manufacturer on a fieldbus network without loss of functionality.

IS
Intrinsic Safety

ITK

Interoperability Test Kit used by the Fieldbus Foundation to register devices and confirm
compliance with the relevant FOUNDATION fieldbus standards. This is a pass/fail test. Only
devices passing the full suite of tests receive the official FOUNDATION registration "tick mark."

J

Junction Box/Quick Connection Station
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A junction box station allows for quick installation of multiple field instruments via terminal
connectors.

K

L

Link

A Link is the logical medium by which FOUNDATION fieldbus H1 fieldbus devices are
interconnected. It is composed of one or more physical segments interconnected by bus,
Repeaters or Couplers. All of the devices on a link share a common schedule, which is
administered by that link's current LAS. It is the Data Link Layer name for a network.

Link Active Scheduler (LAS)

A Link Active Scheduler (LAS) is a deterministic, centralized bus scheduler that maintains a list
of transmission times for all data buffers in all devices that need to be cyclically transmitted.
Only one Link Master (LM) device on a FOUNDATION fieldbus H1 Fieldbus Link can be
functioning as that link's LAS.

Link Master (LM)

A Link Master (LM) is any device containing Link Active Scheduler (LAS) functionality that can
control communications on a FOUNDATION fieldbus H1 Fieldbus Link. There must be at least
one LM on an H1 Link; one of those LM devices will be elected to serve as LAS.

Link Objects

A Link Object contains information to link Function Block (FB) Input/Output (I/O) parameters in
the same device and between different devices. The Link Object links directly to a Virtual
Communications Relationship (VCR).

M

MAC Address
A unique hardware address given to each Ethernet interface chip.

Macrocycle
The repetitious scheduling of the Function Block within all the devices on a segment. The LAS
is responsible for scheduling of the segment macrocycle.

Methods
Methods are an optional (but highly desirable) addition to Device Descriptions (DDs). Methods
are used to define/automate procedures (such as calibration) for operation of field devices.

Mirror Function Block
See Shadow Block
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Multi-bit Alert Support
The capability to utilize the multi-bit alarm capability. Multi-bit alarms are generated when
multiple alerts or alarms occur within the same field device.

Mode
Control block operational condition, such as manual, automatic, or cascade.

N

Network
A network as applied in this document, is the termination of one or more fieldbus segments
into an interface card of the Host system.

Commentary:
In this document, as has become industry practice, the term “segment” is used to represent a
cable and devices installed between a pair of terminators.

Network Management (NM)

Network Management (NM) permits FOUNDATION fieldbus Network Manager (NMgr) entities to
conduct management operations over the network by using Network Management Agents
(NMAs). Each Network Management Agent (NMA) is responsible for managing the
communications within a device. The NMgr and NMA communicate through use of the
Fieldbus Messaging Specification (FMS) and Virtual Communications Relationship (VCR).

Noise AV
Average noise in the network during the silence period between frames.

O

Object Dictionary

An Object Dictionary (OD) contains all Function Block (FB), Resource Block (RB) and
Transducer Block (TB) parameters used in a device. Through these parameters, the blocks
may be accessed over the fieldbus network.

OPC (OPen Connectivity — formerly Object Linking and Embedding for Process Control)
Software application allowing bi-directional data flow between two separate applications.
These applications may be running on the same or on separate servers.

Offline
Perform tasks while the Host system is not communicating with the field devices.

Online
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Perform tasks (configuration, etc.) while the Host system is communicating with the field
devices.

Operator Console
A console used by an operator to perform the functions required to monitor and control his
assigned units.

P

Physical Layer
The Physical Layer receives messages from the Communications Stack and converts the
messages into physical signals on the fieldbus transmission medium, and vice-versa.

Q

Quiescent Current

The device power consumption, the current drawn while the device is not transmitting. The
current should be as low as possible to enable more devices and long wire lengths, particularly
in intrinsic safety.

R

Redundant Configuration
A system/subsystem configuration providing automatic switchover, in the event of a failure,
without loss of a system function.

Regulatory Control
The functions of process measurement, control algorithm execution, and final control device
manipulation that provide closed loop control of a plant process.

Resource Block (RB)
A Resource Block (RB) describes characteristics of the fieldbus device such as the device
name, manufacturer and serial number. There is only one Resource Block (RB) in a device.

S

Schedules
Schedules define when Function Blocks (FBs) execute and when data and status is published
on the bus.

Segment

A Segment is a section of a FOUNDATION fieldbus H1 fieldbus terminated in its characteristic
impedance. Segments can be linked by Repeaters to form a longer H1 fieldbus. Each segment
can include up to 32 H1 devices.
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Commentary:

In this document, as has become industry practice, the term “segment” is used to represent a
cable and devices installed between a pair of terminators. The FOUNDATION fieldbus
specifications use the term “network” to describe the system of devices. This document uses
these terms “interchangeably.”

See ANSI/ISA-50.02, Part 2 (IEC 61158-2): SEGMENT = The section of a fieldbus terminated
in its characteristic impedance. Segments are linked by repeaters to form a complete fieldbus.
Several communication elements may be connected to the trunk at one point using a multi-port
coupler. An active coupler may be used to extend a spur to a length that requires termination
to avoid reflections and distortions. Active repeaters may be used to extend the length of the
trunk beyond that of a single segment as permitted by the network configuration rules. A fully
loaded (maximum number of connected devices) 31.25 kbit/s voltage-mode fieldbus segment
shall have a total cable length, including spurs, between any two devices, of up to 1,900 m.
There shall not be a non-redundant segment between two redundant segments.

Self-Diagnostic
Capability of an electronic device to monitor its own status and indicate faults that occur within
the device.

Splice
A Splice is an H1 Spur measuring less than 1 m (3.28 ft.) in length.

Shadow Block

A shadow Function Block is set up in the centralized controller to mirror the data associated
with an external Function Block located in an external device. The control routine of the
centralized controller communicates with the external Function Block via the shadow Function
Block as if the external Function Block was being implemented by the centralized controller.
The shadow Function Block automatically obtains current information associated with the
external Function Block. In the case of a fieldbus protocol, this communication is accomplished
using both synchronous and asynchronous communications. However, the shadow Function
Block communicates with other Function Blocks within the centralized controller as if the
external Function Block is being fully implemented by the centralized controller.

Spur
A Spur is an H1 branch line connecting to the Trunk that is a final circuit. A Spur can vary in
length from 1 m (3.28 ft.) to 120 m (394 ft.).

Standard Function Block (FB)

Standard Function Blocks (FBs) are built into fieldbus devices as needed to achieve the
desired control functionality. Automation functions provided by Standard FBs include Analog
Input (Al), Analog Output (AO) and Proportional/Integral/Derivative (PID) control. The Fieldbus
Foundation has released specifications for 21 types of Standard FBs. There can be many
types of FBs in a device. The order and definition of Standard FB parameters are fixed and
defined by the specifications.
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Stack

A set of hardware registers or a reserved amount of memory used for calculations or to keep
track of internal operations. Note: This is different than the Communications Stack defined
above.

Stack Test
Testing of the communications stack to show that the device communicates when it should
and stays silent when it should, as well as making sure that the device packages messages

properly.

Rate/Stale Count

This is a number corresponding to the allowable missed communications before a device will
shed its control mode, as specified in the Function Block Application Process. This is basically
a Watchdog Timer.

System Management (SM)

System Management (SM) synchronizes execution of Function Blocks (FBs) and the
communication of Function Block (FB) parameters on the fieldbus, and handles publication of
the time of day to all devices, automatic assignment of device addresses, and searching for
parameter names or "tags" on the fieldbus.

T

Tag

A collection of attributes specifying either a control loop or a process variable, or a measured
input, or a calculated value, or some combination of these, and all associated control and
output algorithms. Each tag is unique.

Tag ID
The unique alphanumeric code assigned to inputs, outputs, equipment items, and control
blocks. The tag ID might include the plant area identifier.

Terminator

Impedance-matching module used at or near each end of a transmission line that has the
same characteristic impedance of the line. Terminators are used to minimize signal distortion,
which can cause data errors. H1 terminators also have another even more important function.
It converts the current signal transmitted by one device to a voltage signal that can be received
by all devices on the network.

Topology
Shape and design of the fieldbus network (for example, tree branch, daisy chain, point-to-
point, bus with spurs, etc.).

Transducer Block (TB)
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A Transducer Block (TB) decouples Function Blocks (FBs) from the local Input/Output (1/0)
functions required to read sensors and command output hardware. Transducer Blocks (TBs)
contain information such as calibration date and sensor type. There is usually one TB channel
for each input or output of a Function Block (FB). Some devices may also include additional
Transducer Blocks for configuring local displays and/or for specialized diagnostics.

Transmitter
A Transmitter is an active fieldbus device containing circuitry, which applies a digital signal on
the bus.

Trunk
A Trunk is the main communication highway between devices on a FOUNDATION fieldbus H1
network. The Trunk acts as a source of main supply to Spurs on the network.

U

User Application
The User Application is based on "blocks," including Resource Blocks (RBs), Function Blocks
(FBs) and Transducer Blocks (TBs), which represent different types of application functions.

User Layer

The User Layer provides scheduling of Function Blocks (FBs), as well as Device Descriptions
(DDs), which allow the host system to communicate with devices without the need for custom
programming.

Vv

Views

A mechanism used in Client/Server communications to pass a logical block of related
information between two devices on the network as a means to reduce network traffic while
still providing data in a timely fashion.

Virtual Communication Relationship (VCR)

Configured application layer channels that provide for the transfer of data between
applications. FOUNDATION fieldbus describes three types of VCRs: Publisher/Subscriber,
Client/Server and Source/Sink.

Virtual Field Device (VFD)
A Virtual Field Device (VFD) is used to remotely view local device data described in the object
dictionary. A typical device will have at least two Virtual Field Devices (VFDs).
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W

Wizard

A Wizard is a means of automating procedures in Windows. Wizards can be used to
implement methods.

Workstation

A set of electronic equipment including, at a minimum, one monitor, keyboard(s) and
associated pointing device(s).

X

Y
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Abbreviations Description
Al Analog Input
AO Analog Output
BPCS Basic Process Control System
BPS Bulk Power Supply
CAPEX Capital Expenditure
CCR Central Control Room
C/S Client/Server
CiF Control in the Field
CFF Common File Format
DCS Distributed Control System/Digital Control System
DI Discrete Input
DD Device Description
DLL Data Link Layer
DO Discrete Output
EDDL Electronic Device Description Language
ESD Emergency Shut Down
FAR Field Auxiliary Room
FAS Fieldbus Access Sublayer
FB Function Block
FF FounDATION Fieldbus
FF-SIS FOUNDATION Fieldbus for Safety Instrumented
Systems
FFB Flexible Function Block
FFPS FOUNDATION Fieldbus Power Supply
F&G Fire and Gas
HIST Host Interoperability Support Testing
HMI Human Machine Interface
HSE FOUNDATION High Speed Ethernet
IEC International Electrotechnical Commission
1/0 Input Output
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Abbreviations Description

IPF Instrument Protective Function

IS Intrinsic Safety

IT Information Technology

ITC Instrument Tray Cable

ITK Interoperability Test Kit

LAS Link Active Schedule

LM Link Master

MAI Multi Analog Input

MAO Multi Analog Output

ML Manual Loader

MOV Motor Operated Valve

MV Manipulated Variable (controller output)
NM Network Management

oD Object Dictionary

OPEX Operational Expenditure

PCS Process Control System

PAS Process Automation System

P/S Publish/Subscribe

PD Proportional/Derivative Control
P&ID Process & Instrumentation Diagram
PID Proportional/Integral/Derivative Control
PTB Physikalisch-Technische Bundesanstalt
PV Process Variable

PLC Programmable Logic Controller

RA Ratio

RB Resource Block

SIF Safety Instrumented Function

SIS Safety Instrumented System

SIL Safety Integrity Level

SM System Management

SP Set Point

SS Safety Systems

B Transducer Block
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Abbreviations Description

TCoO Total Cost of Ownership

TPE Thermo Plastic Elastomer

VCR Virtual Communication Resource
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2.0 FOUNDATION FIELDBUS PROJECT REQUIREMENTS

2.1 Introduction
Proper utilization of FOUNDATION fieldbus technology in projects requires the following changes
compared to traditional technologies for connection of field devices:

e Field devices and segments become an integral part of the DCS. This requires
an integrated configuration, data management, and system architecture
approach to field network design.

e System integration aspects of FOUNDATION fieldbus require some design
activities to be performed earlier and with greater detail in the project lifecycle.

e More complex functions are achieved in FOUNDATION fieldbus designs compared
to traditional technologies. These complex functions offer considerable
opportunities for operating cost-saving and improved commissioning and start-

up.

e System, field device, and segment component testing processes are more
complex than for simple analog connections.

e Traditional lines of authority between crafts and legacy-derived practices should
be reviewed to determine if they are a suitable “fit” for FOUNDATION fieldbus.

2.2 Use of Approved Products
Project staff shall utilize systems, field devices, and segment components that have passed
rigorous approval processes. These processes include:

e Release testing by the vendor

e  FOUNDATION fieldbus tests (HIST, ITK — where applicable)

e Host system vendor integration tests

e Device Integration Tests (specific system and device combinations)

2.3 Early in the Project

2.3.1 Project Evaluation

Document the anticipated use of FOUNDATION fieldbus. State where it can be used and where
it is not yet appropriate. This document can be in report form, risk analysis or other formats.
Document such areas as:
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What benefits are expected
Are they realistic based on experience?
Can they be realized by the project?
Can they be realized during the project schedule?
What obstacles may be expected? Can they be resolved?
What is the TCoO (Total Cost of Ownership) on the project?
Should the project use conventional technologies in conjunction with
FOUNDATION fieldbus?
= Brainstorm the following:
» Installation savings (schedule and cost)
» Engineering (tools, schedule and cost)
» Diagnostic tools (will they be useful and used during the project lifecycle?)
* Maintenance (how to use FOUNDATION fieldbus to its greatest advantage)
» Installation (things do go wrong during construction)
* Maintenance
» Operations
» Enterprise

2.3.2 Training
Plan for and provide training for all necessary personnel at this stage of the project.

= Plan for all phases (design, system implementation, installation, commissioning

and operation)

» Implement appropriate early training (include O&M, Management, etc.)
Training is available from the Fieldbus Foundation, Fieldbus Foundation Certified Training
Centers, other training centers and Host or Device suppliers. A combination of these training
sources may be appropriate.

2.3.3 Implementation Basis
A well-defined Implementation Basis for the use of FOUNDATION fieldbus on the project will
serve to keep the project on track (especially if it is a long-term effort). All parties involved
(owner, engineering, equipment suppliers, contractors, etc.) will have the same expectation
and design basis to work from.

= Prepare sound, clear design basis

= Follow that basis

= Keep current with the technology

2.3.4 Host Selection
Correct Host selection for the project is a key element to the success of the project. Many
projects tend to base major emphasis on cost of the DCS system only. The use of
FOUNDATION fieldbus now means that the Host (DCS) and field devices are one system.
Evaluation should incorporate as much of this concept as possible. Base the technical
selection on at least the following:

» FOUNDATION fieldbus project capability

+ FOUNDATION fieldbus architecture (controller input or HSE)
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» Host vendor’s project experience with FOUNDATION fieldbus (complexity and size
of projects, etc.)

+ Ease of use

* Integration of Asset Management System

» Simulation capability for design and FAT

« System diagnostics available

* Local support capability
+ Device integration capability
« Training capability

2.3.5 Component Selection
As with the Host selection, all field devices may not have the same capabilities, which are
defined as needed in the Project Implementation Basis. Base the technical selection on at
least the following:
= Meets area class requirements?
How does it work individually?
How does it work with other devices?
How easy to configure?
Does it perform as published?
Proven track record?
Integration with Host system(s)?
Support for EDDL and/or FDT/DTMs?

2.3.6 Work Processes
Define any new or revised work processes, which may be required because of the use of
FOUNDATION fieldbus.

2.3.7 Division of Responsibility
Define Divisions of Responsibility between Owner, Engineer, Host and device suppliers,
construction, etc.

2.3.8 Integration Tools between Offices
Confirm or develop integration tools, which will be used by the different parties involved in the
project (this is not unique to the use of FOUNDATION fieldbus).

2.3.9 Integration with Suppliers
Determine how much involvement suppliers will have in the design, purchase, installation and
training of the FOUNDATION fieldbus portion of the project.

2.3.10 Device Integration Testing

Project staff should not assume that any FOUNDATION fieldbus device, in combination with any
Host system, will provide full functionality of all advertised features of the device or system.
Project staff should utilize test or development systems as early as possible during the project
design phase to ensure device integration. Typical configurations of hardware and software
shall be thoroughly tested before high volume replication. These tests should not be postponed
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until FAT. Some examples of integration test procedures are given in Appendix 8. The device
integration testing can be done at any one or a combination of the following:

=  Atthe EPC'’s facility

. At the Host supplier

. Project office or Centre Of Excellence

. Third party laboratory (Fieldbus Foundation certified)

FAT shall utilize simulated 1/O, including FOUNDATION fieldbus 1/O, if the Host systems support
adequate simulation. In that case, field devices are not required at FAT.

Appendix 5 gives examples of field tests procedures for FOUNDATION fieldbus devices and
segments. These procedures are generally covered in more depth in other documents. They
shall be planned for execution during the design phase and may be tested during integration
tests described in Appendix 8.

2.4 During Project Design

2.4.1 Training (more, detailed)

Plan for and provide training for all necessary personnel at this stage of the project.
= Engineering
= Construction
= Owner/End User

2.4.2 Risk Assessment Rules and Review

Risk assessment for segment loading is an optional exercise, applicable to sensitive processes
or those projects, which may require detailed design documentation. Present industry
experience has shown that segment availability is of less concern than in the past.

If needed, develop a Risk Assessment Procedure (guidelines are provided in Section 7 and
Appendix 4). The basis for the Risk Assessment should include at least:

= FOUNDATION fieldbus final control element Risk Assessment Philosophy
FOUNDATION fieldbus Final Control Element Process Effect Ranking Matrix
Single failure of final control element
Normal failure mode of final control element
Number of devices per segment
Diversity and redundancy
End-user expectations and the perceptions of risk (how will a segment really
react?)
= Balance between availability and reliability

2.4.3 Segment Loading Rules and Review
Establish the segment loading rules in the Implementation Basis and periodically review their
application across the project. See Section 7.0 for Segment Design Guidelines.
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2.4.4 Methods (Templates)
*= Do they work with the devices and Host selected?
How easy or difficult are they to configure (drag and drop vs. keyboard entry)?
Are there any “quirks” or special considerations?
Review all options and defaults for selected devices
What are the unknowns before commissioning and startup?

2.5 Implementation

2.5.1 Training

Plan for and provide training for all necessary personnel at this stage of the project.
= Construction
= Commissioning/Start-up
= Owner/End-user

2.5.2 Host System Performance
Evaluate the Host systems to determine such things as:
= Are execution times as published?
» Does the Host slow down or have any other adverse effects due to loading?
= If planned software revisions contain significant changes, is there a plan for
implementation?
= Are any new DD revisions required available?
= How useful are the system diagnostics?
= Any unanticipated problems?

2.5.3 Diagnostics Training

Plan for and provide training for all necessary personnel at this stage of the project.
= What is displayed and what does it mean?
= What needs to be done if....... ?
= How can we do.......7

2.5.4 Maintenance Methods
Plan for and provide training for all necessary personnel at this stage of the project.
= What are the tools and equipment required?
= How is a device disconnected and reconnected correctly?
= What is the procedure for replacing a device when the new device has a different
revision level?
= What happens in a download?
= How to use remote diagnostics?
= What is a valve signature and what does it mean?

2.5.5 Operations — How to Optimize the Use of FOUNDATION Fieldbus
Plan for and provide training for all necessary personnel at this stage of the project.
=  What parameters are available?
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= What do they mean?

How can combinations of parameter values be used to indicate how the process
is behaving?

How to best used advanced diagnostic tools now available?

How can valve diagnostics be used to verify or enhance performance
Development and use of diagnostic reports

Who are the identified personnel to implement?

2.5.6 Review Installation

As the project progresses to the field, periodically audit the installations to determine if proper
installation procedures are being followed.

Cable routing

Correct termination methods

Termination of shields

Bending radius of cable

Grounding

Are all devices supplied with the expected DD?

Location of device couplers or isolated device couplers

2.5.7 Review Field Changes

When changes are made after the initial design, ensure that the following criteria are met:
= Was a Risk Assessment Review done (if required)?

Were segment design guidelines followed?

Were installation practices adhered to?

What effect will downloading the new device have on the existing segment?

When is the appropriate time to implement the change (can operations be

affected)?

2.6 Summary

Projects require an extra effort to ensure “certainty of outcome.” Owners/end-users,
contractors and suppliers must be willing to provide that effort. Traditional design methods and
execution are not enough. Thinking “outside the box” is required to ensure success—but must
stick to the rules once set.

Early identification and implementation of “extra effort” items will pay off in the long run.
Careful consideration of the addition of “bells and whistles” will avoid situations where “Now we
have them, what are we going to do with them?” Attention to details and standard installations
can avoid costs and late design changes (additional costs and possible schedule delays).
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3.0 FOUNDATION FIELDBUS HOST SYSTEM REQUIREMENTS

The selection of the Host (DCS) is essential for a successful FOUNDATION fieldbus technology
implementation. The various Hosts reflect different levels of FOUNDATION fieldbus
development. The Host system should be able to support EDDL, as well as FDT/DTM
technology.

Commentary:
Adequate security measures are required with these tools to ensure that the Host system and
device database match. The user should apply these tools with caution.

3.1 Use of Standard Products

The system shall be composed of manufacturer’s standard hardware, systems software, and
firmware that can be configured to meet the stated requirements. The vendor's standard
system operating software shall not be modified to meet any of the end-user's requirements.

Specifications for inquiries and purchase orders for Host systems shall require a Fieldbus
Foundation “checkmark” indicating the proposed Host, at a minimum, has passed the HIST
registration test. Distinctive “optional” features, such as multi-bit alert support, should be
highlighted in light of the end-user’s strategy for maximizing the value of the installed system.

Application software shall be designed in a manner that requires no modification to the system
operating software. Software design shall be such that future revisions or updates of the
system operating software will not affect the successful operation of the system.

The DCS FOUNDATION fieldbus H1 network topology and settings shall comply with the
recommended FOUNDATION fieldbus practices to enable communication with all targeted
fieldbus devices.

While it can be done at the Host or in the field, Function Block instantiation is recommended to
be accomplished in the device manufacturer’s facility, in order to avoid extra field work or
potential errors.

3.2 Spare Capacity and Expansion

The DCS shall be supplied with minimum 20% hardware spare capacity at mechanical
completion for all elements of the system configuration, including application software,
graphics, history, reports, and trends. In addition, the system shall have sufficient spare
performance (e.g., communication idle time) to execute all required communication including
diagnostic information.

Communication networks within the Host should include 20% spare H1 interfaces (ports) at

mechanical completion for future system expansion. Each FOUNDATION fieldbus H1 segment
shall be capable of supporting at least 12 FOUNDATION fieldbus physical devices.
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With a spare capacity of 20%, this implies the actual segment loading shall be no more than 10
physical devices per segment with two spares at the start of the project.

Power supplies for FOUNDATION fieldbus segments shall be sized to support all future
requirements including the 20% spare. In addition, there shall be sufficient room in field
junction boxes to support the 20% spare requirement.

The redundant fieldbus power supplies shall be sized taking into account the following
considerations:
¢ In case of failure of one power supply unit, the backup unit shall be able to take
the full load.

e The power supply spare capacity shall account for the recommendations
above, including all of the spares requirements under (7.3.1).

Commentary:
The base system is defined as the quantity of hardware and software needed to meet the
project requirements.

The level of spare capacity is a sensitive issue. Recommendations on spares range from the
minimum 20% given above to 50% capacity for backplanes and marshalling terminals as this is
a relatively small investment upfront, but significant to add financially and from a logistics point
of view for installation as expansion modules. Others recommend a minimum of 20-25% spare
capacity for all elements of the system configuration, including I/O cards, application software,
graphics, history, reports, and trends.

3.3 Redundancy

If redundancy is used for availability reasons, the following redundant components should be
used:
e Redundant power feeds shall be provided to the bulk power supplies. The
redundant power feeds shall be independent (e.g., one power feed from Power
Bus A and the second power feed from Power Bus B). At least one of these
power feeds shall be from a UPS unless the DCS power system has battery
backup.

e Redundant bulk power supplies shall feed the FOUNDATION fieldbus power
supplies. Each bulk power supply shall able to supply full load (including spare
capacity) and shall annunciate loss of AC power and low battery voltage via
separate discrete contacts. Where the bulk power supplies are comprised of
multiple power modules, it shall be possible to remove and insert a power
module under power. Each module shall annunciate trouble or error conditions
via separate discrete contacts. In all cases, the discrete contacts shall be
capable of supporting contact sense or voltage sense wiring and shall be
energized with closed contact output when indicating an error-free condition.
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¢ Redundant system controller power supplies with each controller power supply
fed from an independent power source.

e Redundant system controllers.

¢ Redundant FOUNDATION fieldbus H1 interfaces. It shall be possible to replace
either H1 card under power with no impact on the H1 segments associated with
the redundant cards. It shall be possible to upgrade H1 card software/firmware
without impacting communications on the related H1 segments.

¢ Redundant FOUNDATION fieldbus power supplies. It shall be possible to replace
either FOUNDATION fieldbus power supply with no impact on the H1 segment(s)
associated with the power supplies.

For more details on power supply redundancy, see Section 6.2.
For more details on field device redundancy, see Section 7.5.7.

Commentary
Redundancy is also useful for on-line repair and upgrade of devices.

For applications where a failed segment (all instruments and valves on the segment go to their
fail or shelf state and remain there for up to several minutes after segment power is restored)
has very minor consequences (near zero lost production, near zero incremental safety
concerns, eftc.) it is acceptable to forego the installation of redundant power supplies and
redundant H1 interfaces. The design may also consider non-redundant H1 cards if the
consequences of a “loss of view” are well understood and have minimal impact on the process
availability and safety.

3.4 Architecture of Engineering and Maintenance Workstations

It shall be possible to install more than one engineering workstation in a system. Only one
engineering workstation shall be necessary to perform all control and FOUNDATION fieldbus
configuration, database generation, and editing. However, it shall also be possible to use
multiple engineering workstations simultaneously for configuration, database generation and
editing.

The automation system shall use a single, global configuration database to be shared by all
components of the system. User shall not be required to enter the same data or configuration
more than once.

The maintenance workstation for diagnostic data handling should reside next to or be
integrated with the engineering workstation, as FOUNDATION fieldbus maintenance requires
simultaneous access to both platforms.

Commentary:

An integrated asset management package is required to gain the full benefits of FOUNDATION
fieldbus during commissioning and lifecycle activities. Additional software (“snap-ons,” etc.)
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may be required to utilize the data available in field devices. The location of these software
packages may depend on the Host system used.

3.5 Interoperability

3.5.1 Host Interoperability Support Test

All FOUNDATION fieldbus Host systems shall have completed the Host Interoperability Support
Test (HIST) as witnessed by Fieldbus Foundation staff and based on HIST Procedures
Document FF-569.

3.5.2 Letter of Conformance
A letter of conformance to the Host Interoperability System Test shall be provided to verify test
completion and feature support.

Commentary:

All supported FOUNDATION fieldbus HIST features shall be integrated seamlessly into the
existing control system’s released and commercially available engineering, configuration,
maintenance, and operations system.

3.6 Host Interoperability Support Test (HIST)

The use of a FOUNDATION fieldbus Host system that does not support required HIST features in
writing after a thorough review of the host limitations, will require approval of the principal. A full
description of the HIST features may be found in Appendix 1.

Commentary:

The HIST Procedures Document (FF-569) provides generic test procedures that would be
performed or witnessed by qualified Fieldbus Foundation staff on FOUNDATION fieldbus systems
as part of the Host Interoperability Support Test (HIST).

Each Host is defined by the manufacturer to provide specific functions within a fieldbus network
and fulfill one or more of the role classes defined in FF-569. A Host could be a Class 61
Integrated Host, Class 62 Visitor Host, Class 63 Bench Host, Class 64 Bench Host, Class 71
Safety Integrated Host, or a combination of functionality.

Some examples of Host Profile Class applications for Class 63 and 64 are:
1. Controlling a simple bench check-out of a valve positioner, reading the parameters and
stroking the valve (can also be used for troubleshooting)
2. Controlling a simple bench checkout of a simple loop such as a transmitter and valve.
3. Calibration of devices.
4. Device troubleshooting.
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5. Device set-up for exchange of devices in the field (such as loading proper physical
device tag (PD tag) and segment address so the system finds the device and
communicates and downloads properly.

6. Pre-commissioning of field segments when the control system is not available:

e One tool that is used for pre-commissioning is the Rosemount 375/475 handheld
communicator or like device. This tool is placed on the segment with a
FOUNDATION fieldbus power source and is used as the LAS for communicating
with the field devices. With this function, the different devices can be checked
and changed for proper PD tag information, device node address and the
revision levels per the requirements of the project.

e The system FOUNDATION fieldbus power source can be used or an alternate
external system specific for precommissioning purposes may be used if a bulk
power supply is not available.

e This allows for an early check-out of devices and proper operation of the
segment prior to the download and start-up of the Host system.

e Once the Host system H1 interface is operational, the pre-commissioning tools
are reverted back to the visitor function and role.

Group 6 Name Description

Host Profile Classes

Group 6: |Class 61 Integrated Primary, on process Host that manages the communication

Hosts Host and application configuration of all control & monitoring
devices and unlocked safety devices on a network.

Class 62 Visitor Host  Temporary, on-process Host with limited access to device
parameterization for control & monitoring devices or
unlocked safety devices.

Class 63 Bench Host  Primary, off process Host for configuration and setup of a
non-commissioned control & monitoring and unlocked
safety device.

Class 64 Bench host Primary, off process Host with limited access to device
parameterization of an off-line, commissioned control &
monitoring and unlocked safety device.

Group 7: Class 71 Safety (PRELIMINARY) Primary, on-process Host that manages
Hosts Integrated the communication and application configuration of all

Host safety and control & monitoring devices on a network.
Notes:

In addition to the profiles listed above, the Hosts may be suffixed by a compliance level

a’ or

"b" as specified in Table 2.2.1 of FF-569. Each compliance level will become mandatory for new
campaigns as defined by the FF-525 Host Profile Test and Registration Process.
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In order to implement a set of applicable test procedures, FF-569 defines a set of generic
FOUNDATION fieldbus Host features that may be implemented within the various classes of
Hosts. For each class, selected features are defined as “mandatory,” “optional,” or “prohibited.”

In order to obtain a Fieldbus Foundation registration checkmark, the Host must be tested to
conform to all mandatory and prohibited functions for its class. End-users and their
consultants/representatives/advocates should be keenly aware of any “optional” features a Host
may or may not support, as it may impact their ability to exploit some of FOUNDATION fieldbus’
key features. For example, users seeking to exploit device alerts and role-based diagnostics
should ensure the Host supports multi-bit alerts.

Each feature contains a set of test procedures that are to be run against the Host or the fieldbus
system using the Host. In order for a Host to claim support of a feature, it must be able to pass
the test procedures defined by the feature. Many test procedures require features supported
from both the device(s) and the Host. Test administrators should refer to the HIST Device Data
Sheet to determine if the test procedure is applicable to that specific device on the
network/segment.

3.7 Additional Capabilities
New capabilities of FOUNDATION fieldbus Hosts will be added to the list in Appendix 1, as they
become available.

3.8 Support for FOUNDATION Fieldbus Functionality

3.8.1 Host System Fieldbus Functionality

The Host system functionality should be designed to integrate the features of FOUNDATION

fieldbus as follows:

e Automatic node addressing

e Interoperability

e Direct configuration of devices

e Direct integration of FOUNDATION fieldbus device operating, maintenance and
diagnostic data.

Tuning parameters, modes, alarms and quality of data.

e Field devices shall be configurable while the Host system is operating without
shutting down the network.

e The Host system shall enable new field devices to be added to an existing
network/segment (i.e., Device Tag/Placeholder) and fully configured without
commissioning and start-up delays.

e The Host system should enable field device firmware to be updated without
shutting down or impacting the publish/subscribe cycle of that H1 segment.

e Only registered FOUNDATION fieldbus DD and CFF files that have been tested and
approved by the Host and device supplier should be used.

e The Host shall have a library of standard DD and CFF files or dedicated vendor
files pre-installed.
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3.8.2 Data Transfer Capabilities

A master database in the Host will hold most of the FOUNDATION fieldbus device parameters.
External configuration tools (visitor Hosts such as handheld communicators or laptops) that
bypass this master database shall not be used for configuration. FOUNDATION fieldbus devices
enable diagnostic information. Integrated asset management packages should be employed to
handle this diagnostic information. Procedures are necessary to ensure that the master
database is up to date after a configuration change.

3.9 Configuration Tool

A FOUNDATION fieldbus Host should have a configuration tool capable of online and off-line
configuration.

The configuration tool should have multi-user and multi-instance capability.

3.9.1 Integration

All Host FOUNDATION fieldbus functions, including engineering, configuration, maintenance,
and operational display functions, should be integrated into a single, seamless Host system.
Engineering, configuration, maintenance and operational features should apply consistently
and seamlessly to conventional analog or discrete I/O, smart HART and proprietary 1/O, bus-
based I/O, and FOUNDATION fieldbus systems. Separate software tools, displays, or
procedures specific for FOUNDATION fieldbus and different from conventional are not desirable.

3.9.2 Features
FOUNDATION fieldbus Host configuration should be consistent in method and “look and feel”
with conventional configuration.

Internal mirror or shadow function blocks used by control systems to map FOUNDATION fieldbus
Function Blocks to internal proprietary Function Blocks should be completely transparent to the
configuration engineer, maintenance technician, and operator. It is essential that the shadow
block maintains data integrity, freshness and quality.

The FOUNDATION fieldbus Host configuration tool should seamlessly and transparently
integrate with, and maintain the master configuration database. Saves, restores and partial
downloads of the master control system database should be seamlessly and transparently
accomplished for both FOUNDATION fieldbus and conventional control strategies by the same
configuration tool.

3.9.3 Capabilities

The Host should be capable of offline configuration, simulation and testing of all FOUNDATION
fieldbus Function Blocks and parameters, support of DD Services and Common File Format
(CFF) specifications, as well as:.

e Soft simulating and testing any and all FOUNDATION fieldbus control strategies.
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3.9.4 Required Function Blocks

The Host system shall support configuration and/or implementation of the following

FOUNDATION fieldbus function blocks in field devices:

I/0O Function Blocks:

Importing non-native, bulk configuration data for developing configuration of larger project
databases.
Simple or complex online FOUNDATION fieldbus control strategy creation or modification.
Transparently managing the macrocycle schedule in order to maintain minimum

unscheduled acyclic time.
Providing alerts and messages for FOUNDATION fieldbus configuration errors.

Function Implementation
e Analog Input Function Block (Al) Required
e Analog Output Function Block (AO) Required
e Discrete Input Function Block (Dl) Required
e Discrete Output Function Block (DO) Required
e Multiple Analog Input Function Block (MAI) Required
e Multiple Analog Output Block (MAO) Optional
e Multiple Discrete Input Function Block (MDI) Optional
e Multiple Discrete Output Function Block (MDO) Optional

Analog Control Function Blocks:

Function Implementation
e Proportional Integral Derivative Function Block (PID) Required
e Input Selector Function Block (ISEL) Optional
e Control Selector Function Block (CSEL) Optional
e Arithmetic Function Block (ARTHM) Optional
e Signal Characterizer Function Block (SGCR) Optional
e Integrator Function Block (INT) Optional

SIF Function Blocks (for Class 71 Host only):
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Function Implementation
SIF Analog Input Function Block (SIF-Al) Required
SIF Discrete Output Function Block (SIF-DO) Required
Commentary:

Logical blocks should be used with caution in field devices at this time, as they are not yet
uniformly applied by all manufacturers.

3.10 Troubleshooting, Maintenance and Diagnostics

The Host should be capable of commissioning, setup, and maintaining all FOUNDATION fieldbus
devices. This function should be integrated into the Host and available from Host workstations.
The following functions should be supported:

Report of load on all segments.

Error counters for all segments.

A schedule (time chart) report for H1 networks/segments.

An online reconcile function to allow change management when replacing field devices.
Ability to enable/disable, prioritize, report, alarm, and acknowledge all device alarms.
Add a new FOUNDATION fieldbus device to a network/segment. Add a future FOUNDATION
fieldbus device to a network/segment through use of placeholder templates.

Methods for managing FOUNDATION fieldbus device states from/between offline, spare,
standby (where applicable), commissioned, and mismatch states and manage all address
changes transparently.

Manual address changes or use of third-party configuration tools shall not be required.
Simple and complex commissioning functions, including transmitter range changes,
zeroing, and control valve positioner setup (methods).

Support for DD methods and menus (wizards) for all maintenance functions to walk
technicians through the necessary maintenance procedures.

Provide specific maintenance displays, organized in a logical manner, for all FOUNDATION
fieldbus devices using specified language descriptors and definitions with access to all
parameters.

Ability to mirror existing FOUNDATION fieldbus device configuration (all FBs and
parameters) onto a new FOUNDATION fieldbus device to allow quick device replacements.
Display of commissioning and maintenance screens shall be possible from the operator/
engineering workstation.

Easily determine mismatches between the configuration in the field device and