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Some control and I/O
can move to field
instruments.

Fieldbus Wiring

One |.S. Barrier, One Wire

Traditional 4-20 mA Wiring for
One |.S. Barrier, One Wire Many Devices
for

Each Device

Fieldbus Model

USER USER
APPLICATION APPLICATION

FIELDBUS MESSAGE
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SUBLAYER

0OSI Model*

APPLICATION LAYER
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USER
APPLICATION USER Data

T AN

USER Encoded Data

* 0 to 251 /
FIELDBUS ACCESS

SUBLAYER Egls, FMS PDU*

N 410255~

DATA LINK LAYER DLL Frame Check
— FAS PDU** Sequence

ws 5 to 256 2

PHYSICAL LAYER Preamble Start DLL PDU** End
Delimiter Delimiter

i 1 8-273 1

FIELDBUS MESSAGE
SPECIFICATION

* Protocol Control Information

Fieldbus ** Protocol Data Unit

*** There may be more than 1 octet of preamble if
repeaters are used.

USER
@ Example of voltage mode signaling

Fieldbus
Messages

COMMUNICATION ‘ /

L Lhl \
STACK _m m

PHYSICAL LAYER

Fieldbus Media
(Wire)
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BIPHASE-L
ENCODING
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DELIMITER

END
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erminadores

Signaling waveforms for the 31.25 kbit/s Fieldbus

Fieldbus Device

+

15 to 20 mA p-p

_*_ A |
0 o
Receiving ; Transmitting

TW 0.75t01.0V p-p
i Power
9 to 32 Volts

Fieldbus Signal

Device Current

100 Ohn 100 Ohm l

Cc c

™. Terminator

Fieldbus Network Cis sized to
pass 31.25 kbit/s.

Note: As an option, one of the terminators
may be center-tapped and grounded to
prevent voltage buildup on the fieldbus.

® CamadaFisica
® Camada de Enlace (DLL)
—Link Active Scheduler (LAYS)
® Camada de Aplicagao
—Fieldbus Access Sublayer (FAS)
— Fieldbus Message Specification (FMS)




Tipos de_Dispoesitives

® Basico

® | ink Master
—Pode atuar com LAS

Fieldbus

v

BASIC LINK MASTER BASIC BASIC LINK MASTER BASIC
DEVICE DEVICE DEVICE DEVICE DEVICE DEVICE

Comunicacae Escalonada

® O LAS possui uma lista dostistantes de
transmissao de todos os buffersem todos 0s
dispositivos que precisam ser transnitidos
ciclicamente

® No instante apropriado o LAS transmite uma
mensagem CD (Compel Data) ao dispositivo
gue deve transmitir

® O dispositivo publica os dados que sao
recebidos pelos assinantes

ater Fetter Lages




Publisher/subscrler

Scheduled Data Transfers

The message in the data buffer is broadcast to all devices on the
fieldbus when the LAS issues the compel data to the publisher.
The subscribers listen to the message broadcast.

Schedule LAS = Link Active Scheduler
D a= CD = Compel Data

c I CD (a) Fieldbus
e

|

Message

Publisher Subscriber Subscriber

mensagens nao escal onadas ent
transmissOes escalonadas

para dar a permissao para transmissoes
escalonadas




Unscheduled Data Transfers

The message in the queue is transmitted on the fieldbus when
the LAS issues the pass token message to device x. The
message can be sent to a single destination or to multiple
destinations (multicast).

LAS = Link Active Scheduler

Live List PT = Pass Token

D> X L
!Zf : Fieldbus

_Message.

‘

Device x

Manuténcao da: Live=list

® Os dispositivos que estéoe.respondendo ao PT
s80 mantidos em umallista

® Periodiamente o LAS enviaum
Node) para os enderecos nao pert
live—list
® Os dipositivos que desgjam entar naliv
respondem com PR (Probe Response)
—PR é confirmado pelo LAS com um NA (No
Activation)
® Quando um dispositivo deixa de responder

a0 PT ele éremovido dalive-list
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Algoritmo do LAS

Link Active Scheduler Algorithm

Wait
until it is time to
issue the CD

Is
there time to do
something

before next ~ Send
cD? idle messages

while waiting.

CD = Compel Data

PN = Probe Node

TD = Time Distribution
PT = Pass Token

Issue
PN, TD, or PT

Outras Funcoes do EAS

® Sincronizagao
— Periodicamente é enviado um TD(Time
Distribution)
® Redundanciade LAS
—Se o LASfahar, outro link master assume o
papel de LAS




Fieldbus

Access Sublayer

® Utilizaos servicosdaDLL
servicos ao FMS

® Os servicos da FAS séo descritos par VCRS
(Virtual Communication Relationshi

® Tiposde VCR
— Cliente/servidor
—Distribuicéo de relatério
— Publisher/subscriber

Servicos da EAS

FIELDBUS ACCESS SUBLAYER SERVICES

Client/Server
VCR Type

Report Distribution
VCR Type

Publisher/Subscriber
VCR Type

Used for
Operator Messages

Setpoint changes
Mode changes
Tuning changes
Upload/Download
Alarm Management
Access display views
Remote diagnostics

Used for
Event Notification
and
Trend Reports

Send process alarms
to operator consoles.

Send trend reports
to data historians.

Used for
Publishing Data

Send transmitter PV
to PID control block
and operator console.

DATA LINK LAYER SERVICES




Descricees de Ohjetes

® Dados transferidos pelo fieldhus séo
descritos por Descricoes de Objetos

® As descrigoes de objeto sao organi
indice em um Dicionario de Objetos

® O indice 0 € denominado de header e
descreve o dicionario de objetos

® Os indices acima de 255 sao utilizados pel
aplicacao

® Osindicesde 1 a 255 definem tipos de dado
comuns L

alter Fetter Lages o

Dicionaro de Okjeties

Object Dictionary

Index 0
Index 1 Object Description 1
Index 2 Object Description 2
Index n




Virtual Freld Device (VEID)

® Um VFD é utilizado paravi
remotamente os dados de um di
local descritos no dicionario de objeto

® Um dispositivo tem pelo menos dois V. FDs
— Gerenciamento de rede e sistema

—Aplicacdo do usuéario

Fieldbus Device

Network and System
Management
Application

Network and System
Management

1| | NvIB Object SMIB Object :
| | | Deseriptions Deseriptions | | !

! | | NMIB Objact
' Data

Function
Block
Application

I Application
i VFD |

| | | FBAPObjeet | | |
! Deacriptions !

FIELDBUS




Formato-aas VMiensagens

® As mensagens FM S sao-definidas utilizando
alinguagem ASN.1 (Abstract
Notation version 1)

Read_Request::= SEQUENCE {
Access-specification CHOICE {
[0] IMPLICIT Index,
ame [1] IMPLICIT Name,
variable-list-name [2] IMPLICIT Name,

b
sub-index [3] IMPLICIT Subindex OPTIONAL

ASN.1 Definition of a Read_Request

Aplicacao do) Usuarie

® A aplicacao do usuario e co
utilizando—se blocos

—Bloco de recurso

e Descreve o dispositivo

® Apenas um por dispositivo
—Bloco de fungéo
— Bloco de transdutor
— Objeto de conexao
—Objeto de alerta
—Objeto de visualizagao
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Resource
Block

Transducer Function
Block Block

COMMUNICATION
“STACK”

PHYSICAL LAYER

Fieldbus

Function Block Name

Analog Input

Analog Output

Bias

Control Selector

Discrete Input

Discrete Output

Manual Loader
Proportional/Derivative
Proportional/Integral/Derivative




Exemplo de-loop de Centrelé

Fieldbus

Example of a complete control loop using
Function Blocks located in fieldbus devices.

Device 1

Device 2 PID 110

AO 110

A7

Data

Diagnostics
Detail Display

Trend Alarms

PID, AO

| Fieldbus

Display Sets

Al

XYZ Block

Operation
Dynamic

View 2
Operation
Static

View_3
All Dynamic

View_4
Other Static

SP

PV
SP HI LIMIT]
CAS IN

X
X




Definican-de DISpositives

® A funcao de um dispositivo Fieldbus é
definida pela conexéo de
funcionais

Function Block Application

Resource
Block

Sensor Transducer || Function
1~ || Block1 Block 1

Link:
= Ll

Lists

Function

Sensor Transducer

Block 2 T7 Block 2
Trend View
Lists
2

diretorio
— O diretorio fornece os indices p
blocos de funcéo

OD HEADER

DIRECTORY

RESOURCE BLOCK

FUNCTION BLOCKS

TRANSDUCER BLOCKS
LINK OBJECTS

ALERT OBJECTS
TREND OBJECTS

VIEW OBJECTS




' Function Block OD Header
on B 0
Application

' User

i 1+ Application i

; Virtual

Transducer Block ! ! Field Device |
1 A £

Directory

Resource Block

Link Objects

Trend Objects

Function Block

Function Block i Physical
View Object . Layer
View Object

Fieldbus

Object Descriptions

para gerar o escalonamento
funcionaise parao LAS

escalonamento dentro de um dispositi

Offset from Absolute Link
Schedule Start Time

Scheduled Al Function Block Extension 0
Scheduled Communications of Al 20
Scheduled PID Function Block Execution 30
Scheduled AO Function Block Execution 50

ater Fetter Lages



Absolute Link Schedule Start Time.

DL Offset = 0 for

Sequence
Al execution. q

Repeats

Device 1
Macrocycle

| DL Offseti=2G far

| 3 Al Commanication;
LAS L N
Macrocycle

Unscheduled
Communication Y 0 F g
Permitted L fosét = 30 fOr
- PID executhn f

IIL Oﬂsei =i SQ for
AO exe.ci_mpn ;

Device 2
Macrocycle

i 120§ 40 |

LAS Schedule LAS Schedule
Duration Duration

Object Pointer to
Description Device Description
of Data of Data

o0 ]

Extended Descriptions
Associated with the Data

Label of the parameter
Engineering units
How many decimal points to display
Help text
Parameter relationships

\ Calibration and diagnostic menus




“OKenizer
® As DDs sdo escritas em.uma linguagem
denominada DDL

® O Tokenizer "compila' DDL, cenvertendo
palavras reservadas em tokens

DDL Source File

VARIABLE ProcessVariable
{ LABEL "MEASURED_VALUE";
TYPE FLOAT
{ DISPLAY_FORMAT "3.1f";
MAX_VALUE 110.0;
MIN_VALUE 0.0; }

DD Output File

009 101

002 "MEASURED_VALUE"
001 010

061 "3.1"

021 066 220 000 000

020 000 000 000 000

DESClcan
DisSpositives

Standard DDs
plus optional
Incremental DDs Number of digits
of precision.
Engineering Unit

Descriptions are
read from the DD.

Device Description A I':_ostr
Services Library pplication

are read from
the device over the
fieldbus.




Projete-do Sistemal

Control Room Console

TRANSMITTER

FIELDBUS DEVICE VALVE

FIELDBUS DEVICE




Condensate
from Header

Field Test System

LEVEL
TRANSMITTER
LT-11

Al
LI-101 @_‘

XD—? CV-202
:—‘ FT-201

|_—~CV-103

LT-101

| TT-104
To Water
Treatment

FLOW
TRANSMITTER
FT-204

(™| pip

n]  pip

LC-101 |OUT

[cas N ]

LC-104

[Bx caL ]

Condensate
Flash Level

BK CALO | BK CALIN

[Bx_caL our
AQ vo-103
[cas N

Condensate
Out Flow Loop




Universal
Parameters

Defined
Function by
Block RESOURCE Fieldbus Foundation
Parameters Specification

Transducer
Block
Parameters

Manufaf:t-urer Defined
Specific b
Parameters y

Manufacturer

Resource Transducer Function
Block Blocks Blocks




