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CHAPTER ONE



Chapter Highlights
This Chapter explains the control system, its definition, history, application (historical and modern) including PLC control and what is the Control System Engineer   trying to achieve?
1-1-Introduction:
In most systems there will be an input and an output.  This block diagram represents that.  (Control system designers and engineers use block diagrams to represent systems.  Get used to them.)  Signals flow from the input, through the system and produce an output.
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Fig.1-1: Input/Output of a system.

     The input will usually be an ideal form of the output.  In other words the input is really what we want the output to be.  It's the desired output.

    The output of the system has to be measured.  In the figure below, we show the system we are trying to control - the "plant" - and a sensor that measures what the controlled system is doing.

    The input to the plant is usually called the control effort, and the output of the sensor is usually called the measured output, as shown below in the figure.
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Fig. 1-2: Controlled system with measured output.
1-2- Historical Review:
The first significant work in the control was James watt's centrifugal governor for the speed control of a steam engine in the eighteenth century. Other significant works in the early stages of development of control theory were due to Minorsky, Hazen, and Nyquist, among many others. In 1922, Minorsky worked on automatic controllers for steering chips and showed how stability could be determined from the differential equations describing the system .In 1932; Nyquist developed a relatively simple procedure for determining the stability of closed_loop systems on the basis of open_loop response to steady state sinusoidal inputs. In 1934 Hazen, who introduced the term servomechanisms for positions control system, disscused the design of relay servomechanisms capable of closely following changing input.
During the decade of the 1940s, frequency response methods made it possible for engineers to design linear closed_loop control system that satisfied performance requirements. From the end of .The 1940s to early 1950s, the root locus method due to Evans was fully developed.
The frequency_ response and root locus methods, since about 1960, because the availability of digital computers made possible time domain analysis of complex systems. Recent applications of modern control theory include such nonengineering systems as biological, biomedical, economic, and socioeconomic systems.

1-3- Types of control system:
1-3-1- Feedback control system:
Feedback is a key tool that can be used to modify the behavior of a system.

This behavior altering effect of feedback is a key mechanism that control engineers exploit deliberately to achieve.
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Fig. 1-3: Controlled system with feedback.

1-3-2- open_loop & closed_loop control                      systems:


A-open_loop system.  B-closed_loop system.   Fig. 1-4:
1-4- Response:

Response of a position control system showing effect of high and low controller gain on the output response.

Fig. 1-5: Response of a system.
1-5- What is the Control System Engineer   trying to achieve?

     First, understand the broader picture of the application to best apply a suitable control system.
A good control system is a system that will

-generate a response quickly and without oscillation (good transient response),

- have low error once settled (good steady-state response),

- And will not oscillate wildly or damage that system (stability)
1-6- Control System Design Cycle:

Designing a control system require about 6 steps to be achieved, these steps shown in fig. 1-6.
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Fig. 1-6: Steps to design a control system.

1-7- Historical examples of feed back                                control:

1-7-1- water clock:

• Water clock by Ktesibios– Aleksandria, about 300     B.C.

• The first device known to use feedback control


Fig. 1-7: Historical water clock.

1-7-2-Waterflyball Governor:

++

Fig. 1-9: WATT FLYBALL GOVERNOR

1-7-3- BABBAGE COMPUTER:


Fig. 1-8: BABBAGE COMPUTER.
1-7-4- Example of modern control system:
Boiler generator steam-Multivariable control:


Fig. 1-9: Boiler generator steam-Multivariable control:
1-8- Control system classifications:
- Manual control.

- Automatic system control.

- PLC system control.
- FACTS system control.
- SCADA system control.

- Microcontrollers.

1-8-1- Manual control:

Manual control is the first and simplest type of control.

It uses a simple tool to control like contactors, switches and push buttons

Manual control requires period observations by a human, so it I used in small applications.
1-8-2- Automatic control:

     Any control system can be divided into three sections; these sections are input section, processing section and output section.


Fig. 1-10: Block diagram of automatic control.
1-8-3- PLC system control:
       Programmable logic controllers, also called programmable controllers or PLCs, are solid-state members of the computer family, using integrated circuits instead of electromechanical devices to implement control functions.
They are capable of storing instructions, such as sequencing, timing, counting, arithmetic, data manipulation, and communication, to control industrial machines and processes.
1-8-4- FACTS system control:

        FACTS controls are used since about 1970s and are extensively installed in power systems world wide. It is to be noted that the control is applied to all power system principals' components. The generation systems, the transmission systems and utilization systems.
1-8-5- SCADA system control:
       SCADA system controls are direct use of computers as programmable controls.

       Computers are the main elements in a SCADA system. They perform the job of power system operator and supervisor. Its use is an important step towards fully automation of the power system operation and control.
1-8-6-Microcontroller:

A microcontroller is the kind of miniature computer that you can find in all kinds of gizmos.  Some examples of common, every-day gizmos that have microcontrollers built- in are If it has buttons and a digital display, chances are it also has a programmable microcontroller brain.

Fig. 1-11: Examples of microcontrollers' applications.
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