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AgendaAgendaAgenda
1. Introduction - Historic Perspective

2. Field Devices and Wiring

3. Documentation of Plant Control and Instrumentation - Test

4. Characterizing the Process, Terminology - Workshop

5. Control System objectives - Test

6. Manual and Feedback Control  - Workshop 

7. Feedforward Control – Workshop, Test

8. Cascade Control - Workshop

9. Override Control - Workshop

10. Split Range, Valve Position, and Ratio Control –Workshops, Test
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Plants Organization and LayoutPlants Organization and LayoutPlants Organization and Layout
In cooler climates 
or to meet 
special 
processing 
conditions, the 
plant equipment 
may be 
contained in 
buildings.

The equipment 
associated with 
larger plants may 
be located in the 
open.  



©2006Fisher-Rosemount Systems, Inc.
Slide 1- 4

Process Control 
Introduction – Historic Perspective

Plants are Divided into Process AreasPlants are Divided into Process AreasPlants are Divided into Process Areas
Areas are defined 
based on equipment 
or process grouping 
e.g. Tank farm, boiler 
house, pulping, etc.

A number or 
identifier may be 
assigned to each 
area e.g. 177, MMB

Plant operators are 
responsible for the 
operation of one or 
more process areas
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Process Area BreakdownProcess Area BreakdownProcess Area Breakdown
Multiple units of 
similar equipment 
may be located in 
one process area.

For example, the 
boiler house area 
may consist of one 
of more boilers.
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Labs and Instrument Shops May be 
Distributed Throughout The Plant Site
Labs and Instrument Shops May be Labs and Instrument Shops May be 
Distributed Throughout The Plant SiteDistributed Throughout The Plant Site

Lab test are often 
required since 
some parameters 
of the product can 
be measured on-
line
Instrument 
technicians are 
responsible for 
calibrating and 
repairing field 
devices and may 
also be 
responsible for 
maintenance of 
the control 
system.
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Visiting or Working at a Plant SiteVisiting or Working at a Plant SiteVisiting or Working at a Plant Site
Paper (will be 
handed out in 
class ) provides 
rules to follow 
when visiting or 
working at a 
customer site

Homework: 
Read paper 
before tomorrow
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Analog and Pneumatic Control Systems Were 
Built Around the Concept of A Control Panel
Analog and Pneumatic Control Systems Were Analog and Pneumatic Control Systems Were 
Built Around the Concept of A Control PanelBuilt Around the Concept of A Control Panel
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The Panel Incorporated a Variety of Components 
to Support Operator Access, Alarming, Recording 
The Panel Incorporated a Variety of Components The Panel Incorporated a Variety of Components 
to Support Operator Access, Alarming, Recording to Support Operator Access, Alarming, Recording 
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Panel Wiring Was Often A Challenge to 
Maintain
Panel Wiring Was Often A Challenge to Panel Wiring Was Often A Challenge to 
MaintainMaintain
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Distributed Control SystemDistributed Control System

I/O andI/O and
ControllersControllers

First 
introduced in 
the late 70’s
Allowed 
control rooms 
to be 
centralize and 
control 
distributed 
throughout the 
plant.
Built around 
custom 
hardware and 
interfaces
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OWP Screen CaptureOWP Screen Capture



©2006Fisher-Rosemount Systems, Inc.
Slide 1- 15

Process Control 
Introduction – Historic Perspective

DCS Operator InterfaceDCS Operator InterfaceDCS Operator Interface
Early DCS 
operator 
interfaces were 
expensive to 
install and 
maintain since 
the physical 
components 
were often 
custom design 
and 
construction. 
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Distribution of ControlDistribution of ControlDistribution of Control
Control 
Equipment was 
Distributed 
Throughout the 
Plant to Motor 
Control 
Centers or 
Rack Rooms

Heating, 
cooling and air 
scrubbers are 
commonly 
used to 
maintain 
correct 
operating 
conditions
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Typical DCS controller 
cabinet e.g. Provox 
controller, I/O cards, and 
termination panels.

Physical layout and size 
was limited by available 
device and manufacturing 
technology 

Redundant 
communications, 
controllers and I/O were 
support

DCS Controller CabinetDCS Controller CabinetDCS Controller Cabinet
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DCS DCS –– Typical I/O supportedTypical I/O supported

Analog Input Modules
High-Level Single-Ended

1-5 Vdc
4-20 mA

High-Level Isolated
0-10 Vdc
4-20 mA

High-Level  Isolated
-10 to 70 mV

Various RTD types
Various Thermocouple types

Analog Output Modules
• 4 - 20 mA dc

Discrete Input Modules
• 3 - 32 Vdc w/ debounce
• 3 - 32 Vdc w/o  debounce (fast switching)
• 3 - 32 Vdc for Vortex flowmeters
• 90 - 140 Vac/Vdc
• 180 - 280  Vac/Vdc
• Dry  Contact input (low side switching)

Discrete Output Modules
• 24 Vdc
• 3-60 Vdc
• 24-140 Vac
• 24-140 Vac w/ MOV-protection
• 24-280 Vac
• 24-280 Vac w/ MOV-protection
• Relay OutputSmart Modules

• HART Input
• HART Output



©2006Fisher-Rosemount Systems, Inc.
Slide 1- 19

Process Control 
Introduction – Historic Perspective

Junction BoxesJunction BoxesJunction Boxes
Field wiring 
may be 
terminated 
at junction 
boxes or 
panels and 
from there 
wired to the 
controller 
termination
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Interfacing to Intelligent DevicesInterfacing to Intelligent DevicesInterfacing to Intelligent Devices
There is often a 
requirement to 
integrate intelligent 
devices e.g. PLC 
into the control 
system.

Often integration is 
done using a 
communication  
interface e.g. serial 
interface card for 
MODBUS.
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Interfacing to Intelligent Devices (Cont)Interfacing to Intelligent Devices (Cont)Interfacing to Intelligent Devices (Cont)
Specialized 
devices such 
as for 
vibration 
monitor may 
provide 
information 
needed by 
the operator
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Local PanelsLocal PanelsLocal Panels
In some 
cases, local 
control is still 
required to 
allow 
adjustments 
in the field.

Typical of 
some batch 
processes in 
which 
manual 
adjustments 
are required.
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DeltaV Controller Hardware DeltaV Controller Hardware -- Changed the Changed the 
game!game!

DeltaV ControllerTraditional Controller
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DeltaV TerminationsDeltaV TerminationsDeltaV Terminations
High density 
terminations 
of DeltaV 
controllers 
allow cabinet 
space to be 
reduced 
compared to 
a traditional 
DCS 
installation.
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DeltaV  - Impact of Bus TechnologyDeltaV  DeltaV  -- Impact of Bus TechnologyImpact of Bus Technology
Information from a 
wide variety of 
fieldbus devices are 
available for use in 
control.

Since the DeltaV 
basic function block 
set is based on 
Foundation 
Fieldbus blocks, 
control may be 
defined 
independent of 
where it executes.
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ISA S88 defines basic structure for 
control systems
ISA S88 defines basic structure for ISA S88 defines basic structure for 
control systemscontrol systems
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IEC 61131-3 defines Sequential 
Function Chart (SFC)
IEC 61131IEC 61131--3 defines Sequential 3 defines Sequential 
Function Chart (SFC)Function Chart (SFC)

Originally defined as a program organization unit 
for a PLC.

Many process control systems, including DeltaV 
have adopted this graphical language as the 
primary means of sequential logic specification.
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IEC61804 Standard Defines Function Block 
Architecture for the Process Industry
IEC61804 Standard Defines Function Block IEC61804 Standard Defines Function Block 
Architecture for the Process IndustryArchitecture for the Process Industry

The Foundation Fieldbus profile is used by many 
manufacturers of fieldbus devices

Many control systems have adopted the 
Foundation Fieldbus function block architecture 
and specific function blocks
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FUNCTION BLOCKSFUNCTION BLOCKS

AI PID AO 

PID AI 
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BASIC FF FUNCTION BLOCKSBASIC FF FUNCTION BLOCKS

Discrete Input

Discrete Output

Analog input 

Analog Output

PID, PI, I Controller

P, PD Controller

Control Selector 

Manual Loader

Bias/Gain Station

Ratio Station



©2006Fisher-Rosemount Systems, Inc.
Slide 1- 31

Process Control 
Introduction – Historic Perspective

Pulse Input
Complex Analog Output
Complex Discrete Output
Step Output PID
Device Control
Setpoint Ramp Generator
Splitter
Input Selector
Signal Characterizer
Lead Lag

Deadtime
Arithmetic
Calculate
Integrator(Totalizer)
Timer
Analog Alarm
Discrete Alarm
Analog Human 
Interface
Discrete Human 
Interface

ADVANCED FF FUNCTION BLOCKSADVANCED FF FUNCTION BLOCKSADVANCED FF FUNCTION BLOCKS


