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Overview
The Information and Industrial Control Centre (I2C2) is a joint collaboration between the University of Auckland and AUT University. The centre offers a number of industrial short courses targeted to professionals working in the control, automation and instrumentation areas across a wide range of industries. 
These 1 to 3 day intensive courses can be delivered on-site, or at our facilities at the University of Auckland. The centre’s directors Associate Professors Brent Young and David Wilson have between them many years experience working in and for or with the oil and gas, pulp and paper, wastewater, dairy and electrical supply and distribution industries. Recently (2009-2010) they have worked with major international clients such as Petronas, CSBP, Stora Enso and Wesfarmers, as well as a number of New Zealand companies. 
All the courses offered by the centre mix theory and practice, and use computer tools for design and simulation extensively. 
Control & Instrumentation courses
1. Process Control (2 days)

2. Modern PID tuning (1 day)

3. Control Audits, Statistical Process Control (SPC) and Controller performance assessment (1 or 2 days)

4. Dynamic modelling using Simulink (2 days)

5. Controller design using computer tools (1-2 days)
Advanced Control 

1. Advanced Process Control (2 days)

2. Model Predictive Control (1-2 days)

3. Building dynamic models from experimental data (1-2 days)

4. Optimisation and real-time optimal control (1 day)

Industry Specific Courses
1. Oil & Gas processing and simulation (1-3 days)

2. Distillation dynamics & control (2 days)

3. Food processing control (1-2 days)

Detailed course descriptions

All course participants receive a CD of the various software used in the laboratory exercises, copies of the lecture notes, and the textbooks: 

· A real time approach to process control, 2nd Edition 2006, William Y. Svrcek, Donald P. Mahoney & Brent R. Young
· Advanced  Control using Matlab, 2010, David Wilson
Process Control for Engineers and Technicians
This course is given in conjunction with IDC technologies, (www.idc-online.com) 

1. Basic control concepts

2. Sensors and transmitters 

3. Control valves

4. Basic principles of control systems; stability, feedback and characteristics

5. PID loops: tuning and implementation

6. Industrial PID controllers and variations

7. Cascade, feedforwad & deadtime compensation

PID tuning

1. Overview of PID controllers

2. Classical and graphical quick tuning methods 

3. Modern PID tuning schemes

4. Lambda tuning and Internal Model Control (IMC)

5. Extra PID features: anti-windup, bumpless transfer, saturation, velocity forms

6. Industrial PID controllers and variations

7. Performance audits 

Model Predictive Control (MPC)
1. Overview and advantages of multivariable control

2. The idea of predictive control

3. Multivariable models: transfer functions and state space

4. Real-time optimisation algorithms

5. Implementation of MPC

6. Tuning MPC controllers 

7. Industrial offerings in MPC and case studies

Building dynamic models from experimental data
1. Static/dynamic and continuous/discrete models
2. Graphical model building

3. System identification using computer tools

4. Experimental design to get the best models

5. Model validation

6. Introduction to model-based controllers 

Advanced Process Control

1. Feed forward control and delay compensation

2. Online and offline system identification

3. Adaptive control

4. Interactions and Multivariable controllers

5. Introduction to model predictive control

Oil & Gas Processing and Simulation

1. Oil & Gas Processing Overview

2. Applied Thermodynamics and Simulation

3. Gas Gathering and Inlet Separation

4. Natural Gas Dehydration

5. Natural Gas Sweetening

6. Natural Gas Dewpoint Control, Liquids Recovery and Fractionation

7. Natural Gas Process Dynamics and Control

Practical Process Dynamics and Control
1. Fundamental dynamic simulation and control concepts

2. Basic principles of measurement and process control hardware

3. Fundamental principles of control systems

4. PID loops: tuning & implementation

5. Classical advanced control: cascade, feed-forward, ratio and override control

6. Control of common loops and unit operations

7. Interactions and multiple single loop control

8. Plant-wide process control

