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This course introduces the basic concepts of industrial automation and modelling and control of industrial process. The course is divided into two parts, namely industrial automation and process modelling and control.

In the first part, hydraulic and pneumatic systems in industrial automation are introduced and their

Logic design is elaborated. Next, programmable logic controllers (PLC) are introduced and their hardware and software are explained. We pay special attention to ladder programming for industrial processes with many real life examples. Allen Bradley and Mitsubishi PLC’s are briefly introduced here, due to their extensive use in industry. The second part of the course covers modelling of industrial processes by examination of their underlying physical principles; we classify these processes via the time and frequency domain. We also build and modify industrial controllers (for example, the PID). Finally, we design and build the controller using pneumatic, electric and electronic hardware; major emphasis is on digital implementation. This is a theory course with a lab included; the majority of time and energy is spent in the lab practicing principles learned.
Industrial Process Control
1. Introduction:
1.1 Industrial Process control learning objectives,

1.2 Automation benefit,

1.3 Automation components,

1.4 Process modelling and control,

1.5 PID loop and control

1.6  Electronic sensors and transducers

1.7 Pressure, level, flow, temperature, motion

1.8 Process to rewind, test and integrate with extrusion processes for wiring and Fiber optic sensing

1.9 Final control elements

- Cable extrusion line

- Yeast, flour distribution and control 

- Medical equipment industry –gas analyzer, leak tester (using CO2),

- Plastic wrapping machines

- Mechanical relays versus PLC

2. Sensing Devices:
2.1 Valves and actuators

2.2 Position control of hydraulic cylinders,

2.3 Photo sensors(Eye sensors)

2.4 Reed switches on their cylinder,

2.5 Logic from PAS to check the seal of the containers (vial)

2.6 Valves, timers, counters, temperature controllers, flow meter, pressure transducer

        Controller modes (proportional, integral, derivative)-

        Temperature controller- Omron E5CJ-Q2 set up explains in details,

        M & S operator manual- example with a touch screen

2.7 Introduction to EasyVeep Software

3. Basic of PID

3.1 Concepts of signal control and controllers modes

3.2 On/off types of process controller action

3.3 Proportional, derivative and integral action in process controllers

3.4 An electronics PID loop, digital controller systems

4. PLC Introduction

4.1 How a PLC works- Allen-Bradley, Processor and I/O carts, Mitsubishi, IDEC

4.2 Language-XIC-(true, false), Output-Y-O, Input-X-I.

Discussion of Single edge air cylinder logic (conveyer application with eye (optical) sensor

5. Logic Diagram

5.1 Understanding logic diagrams(ladder)

Discussion and explanations for different logics

5.2 Binary code, data table, manipulation and search in Mitsubishi environment
6. Programming Software

6.1 Software and interfaces—how to establish a communications between PC/PLC

6.2 Introduction to Rockwell Software (SLC500)

6.3 Basic Programming applications

Cascade Control—subroutine

Different programs and detail explanations

7. Programming Instructions 
7.1 Instructions and binary interpretation

7.2 Bit Instruction

7.3 Timers and Counters

7.4 Comparison Instructions

8. Programming Instructions

8.1 Math Instructions

8.2 Move and Logical Instructions

8.3 Discussions of programming communications for PLC-Robotic arm

9. Practical Troubleshooting
9.1 Troubleshooting

9.2 Control system stability and tuning basics

10. Final Projects Presentation by Master’s project Students
Grading:
                                                      Midterm 25%

                                                      Final 45%

