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Tuning Control Loops And review the Feedback

Loop Tuning
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Tuning Control Loops And review
Feedback

# Course Objective

» Explain the fundamentals of controller gain or proportional band,
integral and derivative actions and the application of each

» Explain the operation of the components in a closed loop control
system including static and dynamic functions

» ldentify the requirements for open loop and closed loop stability

» Use three methods to tune a control system for stated quality
control

» Understand the functions of cascade control loops and the
advantage of cascade control over single element feedback control

» Tune a cascade control loop for optimum control

» Understand the principles and design features of feedforward
control

» Tune a feedforward control system for optimum control

» ldentify the advantages of feedforward control over feedback
control

» Understand the operation and function of ratio control systems

» Tune ratio control systems

» Tune a controller by trial and error

» Improve on the trial and error method by using analytical methods

> Apply the ultimate sensitivity tuning method to properly tune
feedback controllers
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» Determine tuning constants by using procedures to improve as
found settings

» Run response curves on a process

» Measure gain, dead time and process lag of a process

» Determine what controller gain or proportional band, integral, and
derivative actions are best to control this process

» Understand the difference between set point change and load
change

> ldentify when tuning changes may be needed for improved control
and state reasons for this

» Recognize when advanced controls are beneficial

» Explain feedforward control and list the benefits

» Run plant tests to determine feedforward relationships

» Calculate the feedforward constants

» Explain what adaptive or scheduled gain is and its benefits

» Calculate adaptive gains for non-linear processes

» Explain the function and operation of dead time compensators

» Tune dead time compensators

» Use different methods to improve control of processes with dead
time

» ldentify when process changes may be needed for improved
control

m)p Target Audience

» Plant Operators

» Operation Engineers

» Process and Utility Supervisors
» Project Engineers & Technicians
» Technical Supervisory
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m) Course Outline

» Control Modes: Proportional, Integral and Derivative

» Dynamic and Steady State Considerations: Gain, Dead Time and
Time Constant

» Tuning Control Systems: Closed Loop Tuning Using Ziegler
Nichols Method, Evaluation and Control Criteria

» Cascade Control: Primary Loop, Secondary Loop, Design and
Tuning Criteria

> Ratio Control: Applications and Implementation

> Feedforward Control: Criteria, Applications, Tuning,
Implementation, Material and Energy Balances

» Safety Concerns and Procedures when Operating Control Systems

» Relationship of Controller and Process: Four components in a
closed loop system, Interaction of changes of each component, and
Benefits of Good Control

» Rules for Improved Trial and Error Tuning

» Analysis of Closed Loop System: Tuning Using Oscillation
Techniques

» Analysis of Open Loop System: Tuning Using a Response Curve
Generated by a Step Change, Tuning Using a Response Curve
Produced by a Load Change, and Working with Unusual Response
Curves

» Process Characteristics and Related Tuning Requirements

» Understanding Changes that may be Required in the Process and
Suggest Alternative Methods

> Relationship of Controller and Process: Various Parts of Processes
and Interaction of these Parts

Asia Masters Centre (AMC), Suite 2 B, level 6, Office Block, Grand Millennium Hotel, Bukit Bintang
Street, 55100 Kuala Lumpur, Malaysia. | Tel: +60327326992|Mobile: +601 8909 0379 | Fax: +60327326992
Website: http://www.asiamasters.org/ | Email: info@asia-masters.com



o

Asia Masters Center

» Description and Benefits of Feedforward Controllers: Tests
Required to Obtain Feedforward Constants, Calculation of the
Feedforward Constants

» Description and Benefits of Adaptive or Scheduled Gain: Methods
to Tune Controllers with Adaptive Gain. Use of Adaptive Gain to
Provide Control of Non-linear Processes. Using Adaptive Gain to
Provide Special Effects. Limits, Step Changes, Transmitter Failure
Protection, Surge Control, etc.

> Analysis of Processes with Excessive Dead Time: Dead Time
Compensatory. Tuning Dead Time Processes with PID only. Small
Changes to a Process to Provide Improved Control

» Application of Error Squared Controllers for Level Control.

» Understanding Changes that may be Required in the Process

> The Feature Of Asia Master Training And Development
Center

e we pick up the customer from the airport to the hotel.

e e give the participant training bag includes all the necessary tools
for the course.

e Working within groups to achieve the best results.

e All our courses are confirmed and we do not postpone or cancel the
courses regardless of the number of participants in the course.

e \We can assist you in booking hotels at discounted prices if you
wish to book through us.

e \We offer the certificate from Asia Masters Center for Training and
Administrative Development.
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M) The Cost Of The Training Program Includes The Following:

1) Scientific article on flash memory.

2) Training Room.

3) Training.

4) Coffee break.

5) The training bag includes all the tools for the course.

Price (USD)

Communicate with the training department
to know the participation fees
» There are offers and discounts for groups

The details of the bank account
Bank name: CIMB Bank Berhad
Account name: Asia Masters Center SDN. BHD
Bank account number: 80-0733590-5
Swift code: CIBBMYKL
IBAN: Null
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