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Course Introduction:

This 5 days course is designed to give you a solid understanding of the essentials of Process
Control and skill you and/or your staff, in the latest procedures for the tuning of Industrial
Control Loops using a minimum of mathematics and formulas.

A clear review of the principles and essentials of Process Control is given thus allowing you
to gain the skills to tune a wide variety of controllers. Tuning controllers is an exact science
that requires precise configuring of the process controller using the correct procedures.
When the controller is set up correctly this is called tuning.

The aim of this course is to provide and/or enhance the skills required to tune a controller
for optimum operation. An optimally tuned processed loop is critical for a wide variety of
industries ranging from food processing, chemical manufacturing, oil refineries, pulp and

paper mills, mines and steel mills.

Although tuning rules are designed to give reasonably tight control, this may not always be
the objective. Some thought needs to be given when retuning a loop as to whether the
additional effort is justified as there may be other issues which are the cause of the poor
control. These issues will be discussed in some detail in the workshop. At the end of this
workshop you will have the skills to troubleshoot and tune a wide variety of processloops.

Course Obijectives:

Upon successful completion of this course, the delegates will be able to:

Understand the fundamentals of Process Control

Know the fundamentals of tuning loops - both open and closed loop

Get the best PID settings right first time

Know where to troubleshoot to achieve optimally tuned control loops

Be able to apply step-by-step descriptions of the best field-proven tuning procedures
Know the typical procedures for troubleshooting tuning problems

Tune more control loops in less time with consistently excellent results

Be able to apply the practical rules of thumb for tuning systems
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Be proficient at tuning with a detailed knowledge of Open Loop Tuning and Closed Loop
Tuning (including such classics as Ziegler Nichols Tuning and Lambda Tuning)

<\

Be able to determine the minimum settling time for a control loop

v" Know the optimum amount of filtering or dampening to apply to the measurement
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Know why and how to size valves for best control loop performance
Be able to handle problems such as valve hysteresis, stiction and non linearities
Be able to tune complex loops ranging from cascade to feedforward
Know when to use derivative control for the best tuned loop
Understand cascade loops and feedforward control

Be able to identify and correct problems with dead time in the process
Apply the fundamentals of Process Control

Set up efficient Process Control systems

Set up cascade and feedforward systems

Tune loops effectively

Apply open and closed loop tuning rules

Deal with stiction, hysteresis and non linearities

Correct problems with dead time

Troubleshoot tuning problems

Who Should Attend?

This course is intended for all instrumentation & control engineers, process control engineers,

mechanical engineers & technicians, system integrators, consultants, operators monitoring &

controlling processes, installation & maintenance technicians as well as energy management

consultants, electrical engineers, electricians and automation engineers.

Course Outline:

Day 1:
PRE TEST

BASIC CONTROL CONCEPTS

Typical Manual Control
Feedback and Feedforward Control

Block Diagrams

INTRODUCTION TO INSTRUMENTATION

Selection and Specification of devices
Pressure Measurement

Flow Measurement

Level Measurement

Temperature Measurement
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Day 2:
INTRODUCTION TO CONTROL VALVES

Basic Principles
Rotary Control Valves
Ball Valves

Characteristics and Specifications

FUNDAMENTALS OF PROCESS CONTROL

Processes, controllers and tuning

PID controllers - P, I and D modes of operation
Load disturbances and offset

Speed, stability and robustness

Gain, dead time and time constants

Process noise

Feedback controllers

How to select feedback controller modes

Practical Session

Day 3:
FUNDAMENTALS OF TUNING

Open loop characterization of process dynamics
Default and typical settings

General purpose closed loop tuning method
Quick and easy open loop method

Fine tuning for different process types
Simplified lambda tuning

Practical Session

THE DIFFERENT TUNING RULES

Ten different rules compared

Tables of typical tuning settings

When to use them/when not to use them
Rules of thumb in tuning

Practical Session

Day 4:
TUNING OF VALVES

Hysteresis

Stiction
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e Practical Session

AUTOMATED TUNING
e Self-tuning loops
e Adaptive control
e Practical Session

Day 5:
TUNING OF MORE COMPLEX SYSTEMS

e Cascade systems - tuning of them

e Feedforward, ratio, multivariable systems
e Interactive loops tuning

e Dead time compensation

e Practical limitations

e Practical Session

GOOD PRACTICE
e Good practice for common loop problems
e Flow control loop characteristics
e Level control loop characteristics
e Temperature control loop characteristics
e Pressure control loop characteristics

e Other less common loops
e Practical Session

POST TEST

Course Certificate:

International Center for Training & Development (ICTD) will award an internationally

recognized certificate(s) for each delegate on completion of training.
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Course Methodology:

A variety of methodologies will be used during the course that includes:

e (30%) Based on Case Studies

e (30%) Techniques

e (30%) Role Play

e (10%) Concepts

e Pre-test and Post-test

e Variety of Learning Methods

e Llectures

e Case Studies and Self Questionaires
e Group Work

e Discussion

e Presentation

Course Fees:

To be advised as per course location. This rate includes participant’s manual, and-Outs,

buffet lunch, coffee/tea on arrival, morning & afternoon of each day.

Course Timings:

Daily Course Timings:
08:00 - 08:20 Morning Coffee / Tea
08:20 - 10:00 First Session
10:00 - 10:20 Coffee / Tea / Snacks
10:20 - 12:20 Second Session
12:20 - 13:30 Lunch Break & Prayer Break
13:30 - 15:00 Last Session
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