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ABSTRACT 

As in olden days the industries and all other process control systems used in usual life

controlled and operated by using relays was a reliable and less costly instalation

dware. The problems comes when any system is desired to alter according to modem

developments. To install a new system in industry by using relays was very tedious and

expensive work therefore the need of exploring a reliable and portable system comes.

After transistor and IC invention, it became easy to design a more advance control

svstem that can alter operation by using hand held keyboard. Then invention of PLC

e into being. PLC brought revoulationary changes in industrialisation. PLC brought

omation in industrial application and now a days PLC is used in all kind of

tmation purposes. It made industrial process control system very convience and easy

o alter the operation.

e aim of my project is to explain the importance and demonstarte the use of PLC in
-uaı life application.
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INTRODUCTION

lıdnstıy has begun to recognize the need for quality improvement and increase in

ı;ııroductivity in the sixties and seventies.Flexibility also became a major concern ( ability to

ge a process quicly became very important in order to satisfy consumerneeds).

. to imagine automated industrial production line in the sixties and seventies. There was

raysa huge electrical board for system controls, and not infrequently it covered an entire
l. Within this board there was a great number of interconnected electromechanical

ays to make the whole system work. By word 'connected' it was understood that
I 

electrician had to connect all relays manually using wires. An engineer would design logic

for a system, and electricians would receive a schematic outline of logic that they had to

implement with relays. These relay schemas often contained hundreds of relays. The plan

that electrician was given was called 'ladder schematic' .Ladder displayed all switches,

sensors, motors,valves, relays, etc. found in the system. Electrician's job was to connect

them all together. One of the problems with this type of control was that it was based on
mechanical relays. Mechanical instruments were usually the weakest connection in the

system due to their moveable parts that could wear out. If one relay stopped working,

electrician would be examine an entire system (system would be out until a cause of the

problemwas found and corrected).

The other problem with this type of control was in the system's break period when a system '

had to be.turnedoff, so connectionscould be made on the electrical board. If a firm decided
I •• 

to change the order of operations (make even a sma~I change), it would tum out to be a
major expense and a loss ofproduction time until a systemwas functional again.

• 

It's not hard to imagine an engineer who makes a few small arrors during his project. It is

also conceivable that electrician has made a few mistake in connecting the system. Finally,

you can also imagine having a few bad companents.The only way to see if avarything is all
right is to run the system. As system are usually not perfect with a first try, finding errors

was an arounds process. You should also keep in mind that a product could not be made

V 



· g these corrections and changes in connections. System had to be literally disabled

ore changes were to be performed. That meant that the entire production staff in that line

production was out of work until the system fixed up again.

y when electrician was done finding errors and repeating, the system was ready for

uction. Expenditures for this kind of work were too great even for well-to-do

mpanies.

The project consists of the three chapters, conclusion and referençe,

Chapter-I presents the use PLC's used for industrial controlling, types of PLC's, PLC

ayout, PLC operating system.

Cbapter-2 presents PLC structure

Chapter-3 presents the informations about Siemens SIMATIC S7-200 micro controller 'and

explanations of the devices that are used in the car park area applications.

• 

•
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CHAPTERl

PLC AND THE TYPES OF PLC

1.1 What is a PLC ?

Programmable logic controllers, also called programmable controllers or PLC's, 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. Figure 1-1 illustrates a
conceptual diagram of a PLC application.

Field
·,~, ·fö~· "'""11w • Outputs 

Figure 1.1fLC conceptual application diagram.

Programmable controllers have many definitions. However, PLC's can be thought of in
• 

• simple terms as industrial computers with specially designed architecture in both their

central units (the PLC itself) and their interfacing circuitry to field devices (input/output

connections to the real world).
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1.2 PLC History

Early machines were controlled by mechanical means using cams, gears, levers and

other basic mechanical devices. As the complexity grew, so did the need for a more

sophisticated control system. This system contained wired relay and switch control

elements. These elements were wired as required to provide the control logic necessary

for the particular type of machine operation. This was acceptable for a machine that

never needed to be changed or modified, but as manufacturing techniques improved and

plant changeover to new products became more desirable and necessary, a more

versatile means of controlling this equipment had to be developed. Hardwired relay and

switch logic was cumbersome and time consuming to modify. Wiring had to be

removed and replaced to provide for the new control scheme required. This

modification was difficult and time consuming to design and install and any small "bug"

in the design could be a major problem to correct since that also required rewiring of the

system. A new means to modify control circuitry was needed. The development and

testing ground for this new means was the D.S. auto industry. The time period was the

late 1960's and early 1970's and the result was the programmable logic controller, or

PLC. Automotive plants were confronted with a change in manufacturing techniques

every time a model changed and, in some cases, for changes on the same model if

improvements had to be made during the model year. The PLC provided an easy way to

reprogram the wiring rather than actually rewiring the control system.

The PLC that was developed during this time was not very easy to program. The

language was cumbersome to write and required highly trained programmers. These

early devices were merely relay replacements and could do very little else. The PLC has

at first gradually, and in recent years rapidly developed into a sophisticated and highly

versatile control system component. Units today are capable of performing complex
• 

math functions including numerical integration and differentiation arıd operate at the
• 

fast microprocessor speeds now available. Older PLC' s were capable of only handling

discrete inputs and outputs (that is, on-off type signals), while today's systems can

accept and generate analog voltages and currents as well as a wide range of voltage

levels and pulsed signals. PLC' s are also designed to be rugged. Unlike their personal

computer cousin, they can typically withstand vibration, shock, elevated temperatures,

and electrical noise to which manufacturing equipment is exposed.
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develop their own versions of ladder logic language (the language used to program

PLC's). This complicates learning to program PLC's in general since one language

cannot be learned that is applicable to all types. However, as with other computer

languages, once the basics of PLC operation and programming in ladder logic are

learned, adapting to the various manufacturers' devices is not a complicated process.

Most system designers eventually settle on one particular manufacturer that produces a

PLC that is personally comfortable to program and has the capabilities suited to his or

her area of applications.

1-3 Advantages Of PLC' S

In general, PLC architecture is modular and flexible, allowing hardware and software

elements to expand as the application requirements change. In the event that an

application outgrows the limitations of the programmable controller, the unit can be

easily replaced with a unit having greater memory and 1/0 capacity, and the old

hardware can be reused for a smaller application.

A PLC system provides many benefits to control solutions, from reliability and

repeatability to programmability. The benefits achieved with programmable controllers

will grow with the individual using them-the more you learn about PLC's, the more

you will be able to solve other control problems.

Below is list some of the features of benefits obtained with a programmable controller.

Features and benefits of programmable contorller:

• Solid state

Has high reliability

• Programable memory

Very simply to change and flexible control

• Small size •
• 

Has minimal space requirments

• Microprocessor based

Communication capability is very high more over it has multifunctional

capability

• Software timers/counters

Easily changed preset

• Software control relays
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Reduce hardware/wiring cost and space requirments

• Modular I/O interface

Has facility of neat apperance of control panel, easily maintained and easily

wired

• Modular architecture

Has facility of instalation flexibility, easily instalable and expandability

• System variables stored in memory data

Useful managment/maintenance and output can be in report form

PLC's provide many other facilities and Opportunities such as remote I/O stations,

varity of I/O interface,quick I/O disconnect, diagonastic indicator that are very

beneficial in industrial control.

1.4 Types of PLC
There are two types of PLC's which are Compact PLC's & Modular PLC's. The more

detailed information will be given below.

1.4.1 Compact PLC's
Compact PLC's are manufactured such that all units forming the PLC are placed in a

case. They are low price PLC with lower capacity. Small or medium size machine

manufacturers usually prefer them. In some types compact enlargement module is

present.

1.4.2 Modular PLC's
Combining separate modules together in a board forms them. They can have different

memory capacity, I I O numbers, power supply up to the necessary limits... 

1.5 PLC Configurations
Programmable controllers (the shortened name used for programmable logic

controllers) are much like personal computers in that the user can be overwhelmed by

the vast array of options and configurations available. Also, like personal computers, the

best teacher of which one to select is experience.
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gaıns experıence with the various options and configurations available, it

lıcıa..'ıt:nes less confusing to be able to select the unit that will best perform in a particular

aıııı:,ucarion. Basic PLC's are available on a single printed circuit board as shown in

Figure 1.2 Open Frame PLC

(Triangle research Inc., Pte. Ltd.)

They are sometimes called single board PLC's or open frame PLC's. These are totally

self contained (with the exception of a power supply) and, when installed in a system,

they are simply mounted inside a controls cabinet on threaded standoffs. Screw

terminals on the printed circuit board allow for the connection of the input, output, and

power supply wires. These units are generally not expandable, meaning that extra

inputs, outputs, and memory cannot be added to the basic unit. However, some of the

more sophisticated models can be linked by cable to expansion boards that can provide

extra J/0. Therefore, with few exceptions, when using this type of"PLC, the system

designer must take care to specify a unit that has enough inputs, outputs, and

programming capability to handle both the present need of the system and any future
-

modifications that may be required. Single board PLC's are very inexpensive (some less

than $100), easy to program, small, and consume little power, but, generally speaking,

they do not have a large number of inputs and outputs, and have a somewhat limited

instruction set. They are best suited to small, relatively simple control applications.

5 



PLC's are also available housed in a single case (sometimes referred to as a shoe box)

with all input and output, power and control connection points located on the single

unit, as shown in Figure 1.3. These are generally chosen according to available program

memory and required number and voltage of inputs and outputs to suit the application.

These systems generally have an expansion port (an interconnection socket) which will

allow the addition of specialized units such as high speed counters and analog input and

output units or additional discrete inputs or outputs. These expansion units are either

plugged directly into the main case or connected to it with ribbon cable or other suitable

cable.

Figure 1.3 Shoe box - Style PLC's (IDEC Corp.)

More sophisticated units, with a wider array of options, are modularized. An example of

a modularized PLC is shown in Figure 1.4.

Figure 1.4 Modularized PLC (Omron Electronics)
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1.6 PLC Sizes and Scopes of Applications

Prior to evaluating the system requirements, the designer should understand the

different ranges of programmable controller products and the typical features found

within each range. This understanding will enable the designer to quickly identify the

type of product that comes closest to matching the application's requirements. Figure

1.5, illustrates PLC product ranges divided into five major areas with overlapping

boundaries. The basis for this product segmentation is the number of possible inputs and

outputs the system can accommodate (I/O count), the amount of memory available for

the application program, and the system's general hardware and software structure. As

the I/O count increases, the complexity and cost of the system also increase. Similarly,

as the system complexity increases, the memory capacity, variety of I/O modules, and

capabilities of the instruction set increase as well.

5

B
3, 

32 64 128 5,12 1024 2048 4!096 
1/0 Count 

81:92 

Figure 1.5 PLC Product Ranges

The shaded areas in Figure 1.5, labeled A, B, and C, reflect the possibility of controllers• 
• with enhanced (not standard) features for a particular range. These enhancements place

the product in a gray area that overlaps the next higher range. For example, because of

its I/O count, a small PLC would fall into area 2, but it could have analog control

functions that are standard in medium-sized controllers. Thus, this type of product

would belong in area A.

Products that fall into these overlapping areas allow the user to select the product that

best matches the application's requirements, without having to select the larger product,
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unless it is necessary. The following discussion presents information about the five PLC

categories, as well as the overlapping categories.

1.6.1 Micro PLC's
Micro PLC's are used in applications that require the control of a few discrete VO 

devices, such as small conveyor controls. Some micro PLC's can perform limited

analog VO monitoring functions (e.g., monitoring a temperature set point or activating

an output). Figure 1.6 shows a typical microcontroller, while Table 1.2 lists the standard

features of micro PLC's.

Figure 1.6 PLC Micro PLC DL 105.

Standard Features of Micro PLC's:

This paragraph provide some facts and properties of micro PLC's and give information

about how micro PLC's can be used conviencely in practical applications according to

desire specifications moreover detail of facilities to ease practical operation

furthurmore the way to operate the micro PLC's.

• Up to 32 VO 

• 16-bit processor .. 
• Relay replacer

• Memory up to lK

• Digital VO 

• Built-in VOs in a compact unit

• Master control relays

• Timers and counters

• Programmed with handheld programmer

•
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1.6.2 Small PLC's

Small controllers are mostly used in applications that require ON/OFF control for logic

sequencing and timing functions. These PLC's, along with microcontrollers, are widely

used for the individual control of small machines. Often, these products are single-board

controllers. Table 1.3 lists the standard features of small PLC's.

Area A. Area A includes controllers that are capable of having up to 64 or 128 VO, 

along with products that have features normally found in medium-sized controllers.

The enhanced capabilities of these small controllers allow them to be used effectively

in applications that need only a small number of VO, yet require analog control, basic

math, VO bus network interfaces, LANs, remote VO, and/or limited data-handling

capabilities (see Figure 1.7 ). A typical application of an area A controller is a transfer

line in which several small machines, under individual control, must be interlocked

through a LAN.

Figure 1.7 Area A (SLC500) Controller Capable of Handling up to 72 Discrete and 4

Analog VO. 

Below, the features of small PLC's are given. The details, moreover provide

information that what facilities small PLC's can provide in practical applications.

• Up to 128 VO 

• 16-bit processor

• Relay replacer

• Memory up to 2k
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• Digital I/O only

• Ladder or Boolean language only

• Master control relays

• Timers/counters/shift registers

• Drum timers sequencers

• Programmed with handheld programmer

1.6.3 Medium PLC's
Medium PLC's (see Figure 1.8 (a) ) are used in applications that require more than 128

I/0, as well as analog control, data manipulation, and arithmetic capabilities. In general,

the controllers in segment 3 have more flexible hardware and software features than the

controllers previously mentioned. Table 1.4 lists these features.

Area B. Area B contains medium PLC's that have more memory, tablehandling, PID,

and subroutine capabilities than typical medium-sized PLC's, as well as more arithmetic

and data-handling instructions. Figure 1.8 (b) shows a PLC that falls into this category.

(a) (b)

Figure 1.8 (a) Medium-sized PLC 5/11 (left) and PLC 5/20 (right) processors with up

to 5 12 I/O capacity. (b) Omron's area b CV500 PLC with a temperature control

module (up to 1024 I/0).
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Standard Features of Medium PLC's are given below.

• Up to 1024 J/0

• 16 or 32 bit processor

• Relay replacer and analog control

• Memory up to 4k words(expandable to 16k)

• Digital and Analog I/O

• Local and remote I/O

• Use of ladder and boolean language

• Master control relays

• Drum timers and sequencers

• Math Capabilities(Addition, subtraction, multiplication, division)

• Limited data handling(compare, data conversion, matrix fucctions)

• RS-232 communication port

• Local area networks

• Support I/O bus networks

1.6.4 Large PLC's
Large controllers (see Figure 1.9) are used for more complicated control tasks, which

require extensive data manipulation, data acquisition, and reporting. Further software

enhancements allow these products to perform complex numerical computations.

Figure 1.9 Large Mitsubishi A3NCPU controller with 2048 I/O capacity.
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