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AgendaAgenda

Fieldbus Savings from Physical 
Installation

Commissioning

Maintenance



[File Name or Event]
Emerson Confidential
27-Jun-01, Slide 3

Fieldbus basic Benefits Fieldbus basic Benefits -- II
Physical
– Reduced wiring and 

installation costs
– Enables Multivariable 

transmitters
– Reduced control room real 

estate
– Simplify installation
– Reduce number of 

drawings
– Simplify maintenance

X
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Fieldbus Benefits - IIFieldbus Benefits Fieldbus Benefits -- IIII
Functional
– Direct reading of variables in 

Engineering Units
– Every reading contain 

information on measurement 
health

– Remote access to device 
calibration and diagnostics

– Control in the field
– Advanced diagnostics
– Easier maintenance
– Better plant performance 

throughout its life
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Fieldbus enables Multi-sensor  applicationsFieldbus enables MultiFieldbus enables Multi--sensor  applicationssensor  applications

Process In

Chemical Reactors

Process Out

Catalyst Tube

Cooling 
Fluid In

Cooling 
Fluid  Out

Fielbus H1 - two wires

1615141

1

2
3
4
5
6
7

8

Up to 24 
wires !
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Reduced Capital and Engineering 
Costs
Reduced Capital and Engineering Reduced Capital and Engineering 
CostsCosts

Drawing Cost
– With FOUNDATION fieldbus, one instrument segment 

drawing can replace as many as 16 traditional 
instrument loop drawings.
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Reduced Capital and Engineering 
Costs
Reduced Capital and Engineering Reduced Capital and Engineering 
CostsCosts

Commissioning Cost
– Checking wiring
– Connecting instruments
– Troubleshooting. 

100

15



[File Name or Event]
Emerson Confidential
27-Jun-01, Slide 8

ConventionalConventional

Courtesy: Cargill CorporationCourtesy: Cargill Corporation
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FieldbusFieldbus

Courtesy: Cargill CorporationCourtesy: Cargill Corporation
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256 I/O256 I/O

ConventionalConventional
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4,000 
Fieldbus ‘I/O’

4,000 
Fieldbus ‘I/O’

FieldbusFieldbus



Fieldbus brings dramatic Fieldbus brings dramatic 
savings in installation and savings in installation and 
commissioning, but the commissioning, but the 
real value is seen during real value is seen during 
plant operation...plant operation...
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Device IdentificationDevice IdentificationDevice Identification

Each Device is uniquely identified
Device ID
– Manufacturer Identification, Model Type, Serial 

Number, etc. 
Ex.: 001151-3244-FR-TEMP-0x8104E434

Device Name (TAG)
– Set by the user. Identifies function, physical 

location in the process, etc.
– Ex.: TT-BA123A

Device Address
– Unique numerical address on the segment

Ex.: 23
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AddressingAddressingAddressing

Terminator Terminator

Power
Supply

Power
Filter

Power
Filter

Operator
Interface

Configurator
Local

Operator
Interface

Passive Device

No Address

LAS

Lowest Permanent Address

Permanent Default Addresses: 248 to 251
Temporary Default Addresses:  252 to 255

Host
Addresses:

0 to 16

Backup
LAS Visiting Device

Addresses: 248 to 255

Permanent Device Addresses: 17 to 247 
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Automatic Address AssignmentAutomatic Address Assignment

Devices may be connected to the bus with 
the same permanent default address.
A configuration utility in the host assigns an 
unused valid address to each device.

This feature allows fast and safe 
commissioning of the Fieldbus Network!
No dip switches, no pre-configuration.
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As New Devices Are Attached, They may be 
Identified and Moved to Permanent Addresses
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Methods Simplify Maintenance
and Reduce Errors
Methods Simplify MaintenanceMethods Simplify Maintenance
and Reduce Errorsand Reduce Errors

Zero This 
Transmitter!

1. Set MODE_BLK.TARGET to OOS
2. Apply zero pressure to the sensor and allow the to 
reading stabilize
3. Set value CAL_POINT_LO to 0
4. Set SENSOR_CAL_DATE to the current date.
5. Set SENSOR_CAL_WHO to the person responsible 
for the calibration.
6. Set SENSOR _CAL_LOC to the calibration location.
7. Set SENSOR_CAL_METHOD to User Trim
8. Set MODE_BLK.TARGET to AUTO
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Troubleshooting made easyTroubleshooting made easyTroubleshooting made easy

24 V DC
Power
Supply

Power 
Conditioner

Terminators

19.7 V /
* Number of instruments
* Weakest signal
* LAS signal
* Voltage
* Noise level
* Peak Noise
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Device Maintains Statistics For Communication 
Diagnostics
Device Maintains Statistics For Communication Device Maintains Statistics For Communication 
DiagnosticsDiagnostics
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CommissioningCommissioningCommissioning
Devices and variables identified by tag
Status indicates measurement health
Instrument automatically inform the control system 
when is being serviced
Reading in Engineering units practically eliminates 
the need for instrument ranging
Communication statistics at device level indicates 
installation issues
Easy to use troubleshooting tools
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Increased Plant AvailabilityIncreased Plant AvailabilityIncreased Plant Availability

Reduced turnaround time
– Condition monitoring, diagnostics, standard function 

blocks, device recognition and auto configuration 
allows reduction of up to 15% of turnaround time. 

– Plant Web  also reduces turnaround effort by making 
available up-to-date instrument information, reducing 
the number of instruments or valves that require 
removing from the line, and  helping  predict and 
pinpoint equipment problems, wear, and corrosion. 
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Example Example ––Small ProjectSmall Project

Options to Address Project Requirements

– Single Loop controllers w/PC Interface

– PLC w/Remote I/O and PC Interface

– DCS w/ Remote I/O

– DCS with Fieldbus Technology
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Single Loop Controllers w/PCSingle Loop Controllers w/PC

+  Are widely available and considered Field Proven
+  SLC’s are used in the plant, so no training issue

- Training Required for user Interface
- Interface to SLC’s may require a Custom Driver
- SLC’s cannot interface w/ Smart Xmittrs
- Each type smart Xmittr requires handheld $$
- Remote Diagnostics may not be possible
- SLC’s will require a Control Panel and Shelter $$
- Wiring required from field to Shelter $$
- SLC’s will have I/O constraints
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PLC w/RI/O and PC InterfacePLC w/RI/O and PC Interface
+  Field Proven
+  Are also used in Plant , Training not a Problem
+  Reduced wiring required from field to Shelter $$

- Training Required for user interface
- Interface to PLC’s may require a Custom Driver
- PLC’s cannot interface w/ Smart Xmittrs
- Each smart Xmittr will require a separate HH $$
- Remote Diagnostics may not be possible
- PLC’s will require an Enclosure $$
- Control App requires hybrid  implementation
- Control App must be maintained by Plant Staff
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Fieldbus vs. PLC w/RI/O , PCFieldbus vs. PLC w/RI/O , PC

Typical Field to PLC I/O

Field Wiring

Remote I/O Rack

Coax

To PC

Main PLC RackField Wiring
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DCS w/ Remote I/ODCS w/ Remote I/O

+  Field Proven
+  Are also used in Plant, Training not a Problem
+  Control App requires Powerful Function Blocks
+  Control App must be maintained by Plant Staff

- DCS cannot interface w/  all Smart Xmittrs
- Other smart Xmittr will require a separate HH $$
- Remote Diagnose not possible on all Xmittrs
- Remote I/O will require an Enclosure $$
- Wiring required from field to Enclosures $$
- DCS requires rack space, reconfiguration $$
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DCS w/ Remote I/ODCS w/ Remote I/O

Typical Field to DCS I/O

Field Wiring

Remote I/O Rack

Coax

To DCS

Field Wiring
Remote I/O Rack
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DCS with Fieldbus TechnologyDCS with Fieldbus Technology
+  DCS can interface w/  all Xmittrs, valves and motors
+  No separate handheld required $$
+  Remote Diagnostics for all Xmittrs, valves and 

motors.
+  No Remote I/O Enclosures $$
+  No Wiring required from field to Enclosures $$
+  Control App requires Powerful Function Blocks
+  Control App must be maintained by Plant Staff
+ Field Proven
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Fieldbus Interface to DCSFieldbus Interface to DCS

Fieldbus Loop(s) Typical

Field Wiring
To DCSTerminator

Transmitters and Valves
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Evaluation Summary For This ProjectEvaluation Summary For This Project

PLC w/MMI

DCS w/Fieldbus

PLC w/MMI

Intel
Inst.

Remote
Diagns.

Reports Install. Hwd Eng.

Compliance w/Spec Cost

DCS w/RI/O
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DCS with Fieldbus TechnologyDCS with Fieldbus Technology

PLC w/MMI

Performance

Fieldbus
Foundation

Profibus FIP CAN LON

Security

PLC w/MMI

Std Powerful
Control, Mon,
Diagnostics

Phy Installation

Open

PLC w/MMIInteroperability
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Summary Summary –– Benefits of Benefits of FieldbusFieldbus FoundationFoundation

Supported by Major Vendors

Both Continuous and Discrete 
Requirements Are Met By FF Function 
Block Set Capability

Field Changes Can Be Easily 
Accommodated

Setup and Diagnostics Can Be Made 
Easy 

Installed Cost Significantly Less Other 
Technologies


	Justifying Fieldbus
	Fieldbus basic Benefits - I
	Fieldbus Benefits - II
	Fieldbus enables Multi-sensor  applications
	Reduced Capital and Engineering Costs
	Reduced Capital and Engineering Costs
	Fieldbus brings dramatic savings in installation and commissioning, but the real value is seen during plant operation...
	Device Identification
	Addressing
	Automatic Address Assignment
	Methods Simplify Maintenanceand Reduce Errors
	Troubleshooting made easy
	Device Maintains Statistics For Communication Diagnostics
	Commissioning
	Increased Plant Availability
	Example –Small Project
	Single Loop Controllers w/PC
	PLC w/RI/O and PC Interface
	Fieldbus vs. PLC w/RI/O , PC
	DCS w/ Remote I/O
	DCS w/ Remote I/O
	DCS with Fieldbus Technology
	Fieldbus Interface to DCS
	Evaluation Summary For This Project

